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Y nonoBo3spenbix kpbic-camok auHuu Wistar CRL(WI) WUBR mopenupoBanu Alzheimer’s-Like Disease
BHYTPVIKETYIOYHBIM BBEACHUEM XJI0pHIa aTIOMUHMS B 103¢ 200 MT/KT Macchl Tejla Ha TIPOTSDKEHUH 6 He-
nenb. Ha doHe pasBuBiierocst okuciureabHoro crpecca (OC) BbISIBUIN MajeHUE aKTUBHOCTU (pepMEHTOB
LTK u Bo3pactranue aeruaporeras I[1PI1, magenne SH- u SS-rpymnn 6el1KOB ¢ yBeJIUUEHUEM COOTHOILLIE-
Hust SH/SS v mmyraTuoHUIMpoBaHUs C OMHOBPEMEHHBIM CHIDKeHUeM riyratuoHa (GSH), cooTHoleHust
GSH/GSSG u ero penokc-tioreHIIraga. GepMeHTHl CUCTeMBI IITyTaTUOHA N3MEHSUTMCh pa3HOHAIMpPaBJIeH-
HO TpHU CTaOUJIBHOCTU IJIyTaTUOHpPeayKTasbl. OTMEUEeHO MajaeHne aKTUBHOCTU (pepMEHTOB OMOCHUHTE3a
GSH u conepxanus nucrenHa. HasHaueHue ¢ 5 Hemeau SKCIIepUMEHTa BHYTPVIKETYIOYHOTO BBEICHUS
MonyisitopoB 6uocuHTe3a KoA D-nantenona (ITJT), D-nantetnHa unu D-romonanTorenara (I'TIK) B no-
3¢ 200 MT/KT TIPUBOIMIIO K OCIA0JICHUIO WJIM HUBEJIMPOBAHUIO MPOSIBJICHU OKMCIUTEILHOTO CTpecca B
IJ1a3Me KpOBM, BO3PACTaHUIO aKTUBHOCTU alleTUJIXOJIMHACTEPa3bl, HOpMaU3allul aKTUBHOCTHU (hepMeH-
toB UTK u ITPII, ypoBust SH-rpymi (Ho He cooTHoteHuss SH/SS) 1 3HaunTEIbHOMY CHUXKEHUIO IIPOLIEC-
ca S-myratuoHwinpoBaHusi, pocty ypoBHsI GSH, cootHomenuss GSH/GSSG u penokc-noTeHuanaa B
OOJIBIINX ITOMYLIAPUSIX MO3ra. PP EeKT MoayIITOPpOB crucTeMbl KOA mposIBIIICS B aKTUBAIIUMU TIyTaTUOH-
TpaHcdepasbl, CHUXKEHUHU NIyTaTUOHIIEPOKCHUIA3bl U MAJOBBIPAXKEHHOI aKTUBaLIMU (hepMEeHTOB OMOCUH-
te3a GSH (I1J1), xoTs1 oHM cIOCOOCTBOBAJIM POCTY COAEPKAHMS IMCTEMHA 32 CUET YMEHBIICHUS S-IIICTe-
WHWJIMPOBaHUS 0eJIKOB. D(PHEeKT TOKCUKO3a U MOAYJISITOPOB OKMCIUTEILHOIO CTpecca He MPOSIBUIICS Ha
ypoBHe u cootHoteHun KoA/anetui-KoA (3a uckioueHuem I1J1). BoamoxkHOCTh HeKOhepMeHTHBIX 3¢ -
dexToB noaTBepkaaeTcs npu HazHadyeHUM I'TIK. O6cyxnaeTcst peHoMeH peaoKCc-aKTUBHOCTU MOYJISITO-
poB 6uocuHTe3a KOA ¢ oueBUIHOIT HAPaBJIEHHOCTBIO NEMCTBUS HA CUCTEMY ITyTaTHOHA M aKTUBHOCTh
depmenToB LITK u IPIT Ha poHe KynupoaHust OC npu aTloOMUHUEBOM HEIIPOTOKCUKO3E.

Kntouesule crosa: amoMuHUEBbBIIT HEMPOTOKCUKO3, OMOCUHTE3 KO(hepMeHTa A, cUCTeMa IJTyTaTUOHA, OKHC-
JIMTEJIbHBIN cTpecc, (epMEHTHI LIMKJIa TPMKapPOOHOBBIX KMCIIOT, (DEPMEHTHI IeHTO30(ochaTHOro MuKIiIa,

D-mnantenon, D-nantetuH, D-romonaHToTEHAT
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pyBaTOeruaporeHassl U Ap. [2, 3], IpUBOOSIIUX K
yTpaTe XOJIUHEPTUUEeCKON (PYHKIIMHU 1 OCIa0JICHUIO
SHEpPreTUYECKoro mMeradonausMa B AU epeHIUpPO-
BaHHBIX HEMPOHAX, MUKPOIJIMAJIBHBIX M aCTPOIIN-
aJIbHBIX KJIETKaX B KJIETOYHBIX KyJIbTypax. B akcrie-
PUMEHTJILHOU Mojaeau 00Je3HU AJblreiiMepa 1o-
Ka3aHO, YTO B XOJIMHEPIrMIeCKMX HEMpOHaX CTpagaeT
CHHTE3 U BBIOpOC aneTmiaxojmHa (AX), JMMUTUPO-
BaHHOTO IOCTYMHOCTHIO alileTu- KoA [4].

MonenupoBaHue HEWPOBOCHANICHMSI, UHIYIIAPYe-
MoOro 0akTepuajlbHbIM JunonojucaxapuaoMm (LPS),
00HapyXMBAEeT PE3UCTEHTHOCTh XOJIMHEPIrUIeCKUX
HEMPOHOB, HO B MUKPOIIMAJIbHBIX KJIETKaX C MaacHM-
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€M KM3HECIIOCOOHOCTHY pa3BUBAETCS HUTPO3WUJIbHbIN
CTpecc, MHTMOUPYIOTCST (hepMEHThI ITUPYBATIECTUIPO-
reHasHoro Komruiekca u uukia Kpebca (n3omurpar-
JIeTUIporeHas3a, akoHUTa3a, O-KeTorayTapaTaerui-
pOreHa3Hblii KOMIUIEKC), MajaeT coaepxXaHue alle-
TI-KoA u AT® [5]. KonkypeHuus 3a anetuii- KoA
MUTOXOHAPUATBHBIX (9HEPTETUUECKUX) U LIMTOILIIa3-
MaTU4eCKUX (AX-CHUHTE3UPYIOIINX) MyTeii, BOZMOX-
HO, OIpeneisieT BBICOKYI0 BOCIIPUMUMYNBOCTD XOJIU-
HEpPruyeckKux HeWpOHOB K HelpoJereHepaTuBHBbIM
MaTOreHHBIM (PaKTOpaM.

ConyTcTByOIIMM (BO3MOXHO, PaBHOAEHCTBYIO-
1KUM) (paKTOpOM, JTUMUTUPYIOIIMM CUHTE3 alleTHII-
KoA 1, COOTBETCTBEHHO, alCTWIXOJMHA, MOXET
OBITH TOCTYITHOCTh 1 6nmocuHTe3 KoA. BriepBrie onn-
canHpIit B 2001 1. reHeTHYeCKUii nedeKT MaHTOTEeHAT-
kuHa3bl Broporo tuma (PKAN), riepBoro 1 Kiiro4eBoro
depMeHTa omocuHTe3a KoA, 1 TIPUBOOUT BCIICICTBHUC
Mytaumu reHa PANK2 k mopaxkeHMIo sKcTpamnupa-
MUIHOM CUCTEMBI, 3aIepKKE YMCTBEHHOI'O Pa3BUTHSI U
CHMHIpPOMY M30BITOUHOTO HakorwieHus xene3a (NBIA)
B globus pallidus v substantia nigra [6]. Kak oka3ajioch
Briocienctsur, NBIA mpencrapisieT rpymmny Helpo-
JIereHepaTUBHBIX TTaToJornii, BKIoYarommx BPAN
(Beta-propeller Protein-accociated Neurodegenera-
tion), CoPAN (CoA-syntethase AN), anepynoruias-
MUHEMHS M HEKOTOpPHIC IpPyrue ayTOCOMHO-perec-
cuBHble popMmbl NBIA. HeiiponereHepaTuBHbBIE CUH-
npoMbl CoOPAN u BPAN TecHO cBSI3aHBI ¢ MyTaluein
nedocho-KoA-kunazer (KoA-cuHTa3pl) accolmm-
pOBaHHOI ¢ curHaIbHBIM yTeM Akt-mTOR, siBst10-
IIEICSI MOOYJIITOPOM CUCTEMHOIO KJIETOYHOIO OTBE-
Ta Ha okucaurenbHbIi crpecc (OC) 1 UHTMOMTOPOM
KJIeTouHO# ayTodaruu [7—9]. DTo CBSI3bIBAET CHUH-
npoM NBIA u, ocobentno, BPAN maToreHeTnueckoit
OOIITHOCTBHIO ¢ “OONBIIMMM” HEeMpoIereHepalnsIMHu
Ttuna 6oje3Heit [TapkuHcoHa u AnblireiimMepa.

Hamwu pannawne ncenemoBanust cucteMbsl KoA B
IHHC npu MonelupoBaHUM aJIIOMUHUEBOro Heii-
POTOKCHKO3a U BBEICHUU ITOMOIBITHBIM XMBOTHBIM
LPS FE. coli moka3pIBalOT mpamMaTWyecKoe ITaiecHue
dpakuuii obuiero u ceodbomHoro KoA Ha ¢oHe cra-
OMJIBHOCTU MaHTOTeHaTKMHa3HoU peakuun [10, 11].
N3menenus dpakumnii KoA ObLIM BBISIBIEHBI KaK B
OOJIBIIMX TTOJIYLIAPUSIX MO3Ta, TaK U B TUIIIIOKaMIIE,
1 OOYCJIOBJICHEI IIPU 3TOM IIPEUMYILECTBEHHO Ieii-
CTBHMEM XJIOpHUIA aJlloMUHUS. BBeneHue mociaeqHero,
Kak 1 xoauHotokcuHa AF64A, Ha pone OC MeHseT
cootHoureHnne GSH/GSSG ¢ nagennem GSH u 00-
mero GSH [12]. Ilpogsienne MeTadbOINIESCKOTO U
OKMCJIMTEJILHOIO CTpecca B 3TUX WJIM aHAJIOTMYHBIX
YCJIOBUSIX B 3HAYUTEILHON Mepe KOppPEerupoBaiCh
D-manTenonom — 3¢ PEeKTUBHBIM MPEaIIeCTBEHHU -
koM KoA, o61agaroniero critocoOHOCTbIO CTA0OUIU3U -
poBath cucteMbl KOA 1 ITyTaTOHA B CHHAIITOCOMAJIb-
HBIX MeMOpaHax [13], a Takke, BEepOSITHO, WIMATBbHBIN
oTBeT Ha xpoHuueckuit ctpecc B LIHC. CriocoOHOCTB
cucteMbl OmocuHTe3a KoA compykeCTBEHHO aKTHUBHU-
poBaTh OMOCUMHTE3 ITTyTaTHOHA — KITFOUEBOTO (paKTO-
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pa aHTUOKCUJAHTHOM 3a1IUThl HEHPOHOB, BEPOSITHO,
MMeEET CUTHaJIbHY1O0 pupony [14].

ITockonbky D-maHTeHON SIBISIETCS KCEHOOMOTH-
YeCKMM IIPpOU3BOAHBIM, a D-mmaHTeTH (PU310JI0Tn-
yecKMM IIpeniecTBeHHUKOM KoA, cpaBHUTEIbHOE
n3ydyeHue 3P@PEKTUBHOCTH BTUX COSOAUHEHUMN MpU
AJIIOMUHMEBOM HEMPOTOKCUKO3€ MPEICTaBISIET 3HA-
YnTEeIbHBINA MHTEpec. B KauecTBe npenapaTta cpaBHe-
HUS n30paHo HazHaueHue D-romonaHTOTEeHATA, SIB/ISI-
JOIIErOCsl KOHKYPEHTHLIM MHTMOMTOPOM ITaHTOTEHAT-
KMHA3bl ¥ BOCIIPOM3BOMSIINM XMMWYECKUIA HOKAyT
aTOro pepMeHTa B MOJEISIX HelpoaereHepaTUuBHOMN
narojoruu [15].

MATEPHAJIBI U METO/1bI

DKCNepUMEHThl MPOBOAWIN Ha OEJbIX KpbIcax-
camkax ymHuu Wistar CRL: (WI) WUBR wmaccoii
150—200 1, comep>kaBIINXCSI B CTAHTAPTHBIX YCIOBU-
sx BuBapusd MHcTUTyTa OMOXMMHMU OMOJIOTMYECKU
akTUBHBIX coenuHeHnit HAH benapycu.

st MomenupoBaHUs MeTabOJIMYSCKUX Hapylle-
HMI, XapaKTepHbIX AJIs1 HEMpoJereHepaTUuBHOM Ia-
TOJIOTUHU, B YACTHOCTU 00JIe3HM AJIbLIreiiMepa, HaMu
ObLJIa MCHOJIBb30BaHa MOJEJIb C JIUTEILHBIM BBEIC-
HUEM XHUBOTHBIM XJ10puaa amomuHus [16]. Coobia-
€TCsI, YTO BHYTPUOPIOIIMHHOE Ha3HAaYEeHUE KpbicaM
AICl; B TeueHue 15 qHell BBI3bIBAJIO OUOXUMUYECKUE U
YIBTPACTPYKTYPHBIE CABUTH B TUIIIOKAMIIE, CXOTHBIE C
AJbrireiiMep-1mog00HBIM ITATOJIOTUIECKIM ITPOIIeC-
COM C XapaKTepHbIMU JIeTeHEpAaTUBHBIMU U3MEHEH -
SIMHM B IIMpaMUIOAILHBIX HEMpOHaX, acTpOLMTaX U
oymmrogeHapounTtax [17].

B HamnreM sknepuMeHTe KpBICHI ObUIN pa3aeiieHBI
Ha 5 3KCIIepUMEHTaJbHBIX TpynIl (1 = 7), TIepBOii U3
KOTOPBIX ObLIa KOHTPOJIbHASI TPYIINA, MOJydaBIIast
BHYTPMKEITYIOUYHO (pM3MOJTOTUUECKUI pacTBop. s
pPa3BUTHST ATIOMMHUEBOTO HEHPOTOKCHKO3a KphICaM
2—5 TpynIr BHYTPYZKETYIOYHO BBOIWIM PACTBOP XJIO-
puna amomunus (AlCl;) exxenHeBHO B no3e 200 Mr/Kr
B TeueHue 6 Henenb. C 5 Hemean 10 OKOHYAHUST KC-
epuMeHTa KpbhicaM 3, 4 1 5 sKcHepuMEHTAIbHBIX
TPYIII BHYTPYDKETYIOYHO BBOAWIIY CIIEAYIOIIE IIpera-
patbl B 1o3ax 200 mr/kr: D-nanreHon (ITJ1), D-mmanTe-
tiH (I1T) u romonanToTeHaT Kanbius (I'TIK).

IMocne mekamuTanuu KpbIC COOMpaau KpOBb B
MIPUCYTCTBUH TellapyuHa M U3BJIEKAJI MO3T, M3 KOTO-
pPOTO BBIAEISIN OOBIITNE MTOJTyIIapus.

Conepxxanue THoO0apOUTypaT-pearnpyronmx co-
eatHeHui (TBKPC) B 1utazaMe KpoBU ONpenesisivu B
peakuny ¢ THo0apOMTYpOBOIi KMCIOTOIM [ 18], B MO3re —
o metony [19]. ComepkaHue cBOOOTHOPATUKAIBHBIX
MPOIYKTOB, pearupytommx ¢ N,N-numMeTui-#-heHu-
nenguamuHoM (JIPAPC), ouenuBanu mmo merony [20].
AxTtuBHOCTb cynepokcuanucmyTtasbl (CO/l) onpene-
JISLUTU C TIOMOIIBIO HEMIPSIMOTO (DEPMEHTATUBHOTO Me-
TOJa, OCHOBAHHOTO Ha TOPMOXXEHU W ayTOOKUCIICHUS
aJpeHaliInHa B MPUCYTCTBUM HUTPOCUHETO TETPa30-
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Taomuna 1. M3menenus obuieii aHTuokcuaaHTHOUM akTUBHOCTU (OAA) u niponykToB OC B 11a3Me KpOBM KPbIC MTOCTIE

BO3IEMCTBUS XJIOpUIA aJTIOMUHUS 1 BBEIEHUS IPOU3BOIHBIX MAHTOTEHOBOM KUCIOThI (M + SD, n=7)

T'pyrsr OAA, % TBKPC, Hmomnb/Mr Genka ADAPC, en/mi
Kontponb 59.7+0.8 1.12 £ 0.09 375.64 £ 23.91
AlCl, 54.0 £ 1.2* 1.65 = 0.13* 406.67 £ 21.32*
AICI; + I 56.5+0.9 1.31 £ 0.05# 417.43 + 23.76*
AlCL; + TIT 559+13 1.39 £ 0.17%# 443.86 £ 30.77*#
AlICl; + T'TIK 554+ 1.8 1.10 £ 0.05# 321.43 £+ 12.48#

IIpumeuanue. *— p < 0.05 mo oTHOIIEHUIO K KOHTpOmO, # — p < 0.05 o otHomeHnio K AlCl; (ANOVA, Ttect Thlokn).

qst [21]. OnpeneneHne KapOOHWIHHBIX O€JIKOB IIPOBO-
IV TUHATPOMESHUITUAPAZUHOBEIM MeTonoM [22].
OO0l1Ly10 aHTUOKCUIIAHTHYIO aKTUBHOCTD TLJIa3Mbl KPO-
Bu (OAA) ompenensiiu mo metoxy Crokca [23].

AxTtuBHOCTB cykimHaTneruaporeHassl (CAI) [24] u
2-okcormyrapataeruaporeHassl (2-OI'ITN) [25] B Tka-
HU CTPYKTYpP MO3Ta ONpenessuii CeKTpo(hOoTOMETpU-
YECKHMM METOJIOM, KCIIOJIb3Yysl B KauyecTBe aklienTopa
9JIEKTPOHOB (beppullMaHul Kaiaus. AKTUBHOCTh aKO-
HUTAa3bl U3MePSUIN (hepMEeHTaTUBHBIM MEeTOIOM [26].

715t oLleHKY THTEHCUBHOCTH MeTab0IM3Ma 10 MeH-
To30(hochaTHOMY ITyTU OMPENesiiid aKTUBHOCTD TJTtO-
K030-6-docharaernaporedassl (I1-6-DJII) u 6-doc-
donmokoHaTaeruaporeHassl (6-POTJIIN) crekTpodo-
TOMETPUYECKHU ¢ ucrnonb3oBanuem HAJI® [27].

AKTUBHOCTb alleTUJIXOJIMHACTEPa3bl (AXD) uzme-
pSiIv 110 MeToAy DJIJIMaHa C UCITOJIb30BaHUEM alleTH -
JITUOXOJIMHA Moauaa B KauecTBe cyocTparta [28]. Co-
JepxXaHue LepyaoIUIa3aMUHA U3MEPSTIM 10 METOIy
[29], akTBHOCTH KaTajassl o Metomdy [30].

JIJIsT OLIEHKM TUOJI-IUCYIIH(PUIHOTO peloKC-0aTaH-
ca U3MePSUIN coliepKaHUe OOIIMX OSIKOBBIX U Hebe-
KOBBIX THOJIOB M OUCYIb(hUIOB, HEOEIKOBBIX THOJIOB
crniekrpodoroMeTpraecknM MetogoM [31, 32]. st n3-
MEpEeHMsI aKTMBHOCTU IJIABHOI pemoKc-00pasyrolei
CHCTEMBI KJIETOK — crcTeMbl ImytatroHa (GSH) Hamu
ob1o mpoBeacHo n3ydeHne yposHI GSH n GSSG, nx
COOTHOIIIEHUSI U peloKc-TioTeHmana. ¥YposeHb GSH
OIpeNeIsUIN CIEKTPOMOTOMETPUIECKN C PEAKTUBOM
Ammvana [33], okucienHo popmel GSSG — dep-
MEHTAaTUBHBIM METOJIOM C IIyTaTMOHpeayKTa3oi [32].
CopepxaHue S-TIyTaTUOHWIMPOBAHHBIX OEIKOB 13-
MEPSIIM B COOTBETCTBUU C METOAWYECKMMU PEKO-
MeHaanusimMu [34].

Apyrue nmokasartesii CUCTEMBbI IJTyTaTUOHA B TKAHU
MO3ra U KPpOBM: aKTUBHOCTb ITyTaTUOHTpaHchepasbl
(I'T) n3aMepsiii B COOTBETCTBUU ¢ MeTOAOM [35], Ty~
tatnoHpenykrasbl (I'P) — mo metony [36], miyraTtu-
onrrepoxkcunassl (I'TIO) — 1o meTomy [37]. AKTUBHOCTB
depMeHTOB OMOCHHTE3a IIyTaTMOHA — TaMMa-TJIyTa-
MwinuctemHcuHTeTasbl (Y-GCS) u ryTaTUOHCHUH-
teTa3sl (GS) onpenesin B COOTBETCTBUM C YKa3aHU-
amu [38, 39].

Omnpenenenne ¢ppakuii KoA mpoBoamian B COOT-
BeTcTBUMU ¢ yKazaHusgmu [40]. ConepxxaHue cBOOOI -
Horo uucrenHa (CS) U HMCTEeMHUJIUPOBAHHBIX OeJi-
koB (PSSC) onpenensiiu mo metony [41]. Conep:xaHue
oO11ero 0eJiKa orpenesisijiv 1o metony bpandopaa [42]
C HCIIOJIb30BaHUEM CTaHIapTa ObIUbErO aIbOYMUHA.

CraTtucT4ecKylo o0padboTKy pe3yJIbTaTOB UCCIIe-
JIOBaHMS MPOBOAWIN C UCIIOJIb30BAHMUEM IIPOrpaMM-
Horo nakera GraphPad Prism v.6.0. JlaHHbIe B Ta0JIN-
11ax TnpeacTasieHbl B Buae M + SD, rne M — cpengHee
3HayeHue, SD — craHgapTHoe OTKIIOHeHMe. JlaHHEBIe
NPOBEPSJIM HA HOPMAJbHOCTh PaCIpPEacaCHUS I10
kputepuio KonmoropoBa—CmupHoBa. B ciydae
HOPMAaJIbHOIO pacOpeneJeHns JaHHBIX 1 paBeHCTBa
IUCIIEPCHUIA BBHIOOPOK OIS BBHISBJICHUS CTaTUCTHYE-
CKOM 3HAYMMOCTHU OTJIMYUI MEXITY TPYIIIaMU UCTIOb-
30BaJIM IBYXBBIOOPOUYHBIM HEMAapHbIA f-KpUTepUii
CreionenTa. Ecimm pacripenenernye mo BEIOOPKE OTIN-
Yajoch OT HOPMaJILHOTO, TO ucToab3oBaiu ANOVA
¢ nmociaeayoimuyM TectoM JaHHeTa. Bo Bcex ciyyasix
CTaTUCTUYECKM 3HAYMMBIMU CUYUTAIN PA3IUYUS IPU
3HaueHuu p < 0.05.

PE3VIJIbTATHI

HccnenoBanust moKasaju, 4TO ITOTpeOIeHUE XJ10-
pUIa aTIOMUHMS B T€UEHUE 6 HeIeab IPUBENIO K pa3-
BUTHIO OKUCJIMTEJIBHOIO CTPECCa, O YeM CBUIETENb-
CTBYIOT CJIEIyIOIINe U3MEHEHMS B TIa3Me KPOBU: T10-
BoilieHUe ypoBHs1 JJPAPC u TBKPC (tabn. 1),
CHIZKEHME ColIepXaHus lLiepyioruiasMuHa (Ha 37%)
(ta6i. 2) u OAA (Ha 12%) (Tab6m. 1).

ITon BozneiictBuem AlCl; Habntoganace Takxke 5-
kpatHag aktTuBanus CO/l 06e3 BeIpakeHHBIX U3MEHE-
HUI aKTUBHOCTHM KaTajasbl (Tabj. 2). HasHauyeHue
IIT 3ameTrHO cHUXano akTuBHOCTHL COJ/l 1 Bo3Bpa-
II1aJ10 YPOBEHbB 1LIePYJI0IUIa3MUHA 0 3HAUYCHU B KOH-
TpoJie, Torma Kak BausiHue I[1JI u I'TIK Ha 3Tn noka-
3aTeJI IIPOSIBUJIOCH cadee.

AKTHUBalIMsI CBOOOIHOPAINKAIBHOTO OKUCICHUS
COIIPOBOXIANACh CHIXKEHUEM COAEePKAHUS GEJIKO-
Bbix SH-rpynm (tabi. 3), 4TO CBUIETEIBCTBYET O
CIBUTaX TUOJ-AUCYIb(MUIHOTO 6ajaHca B pe3yabTaTe
JJIUTEILHOTO TOKCUYECKOTO BO3ACUCTBUS XJIOpUIA
amoMIHMS. B TO ke BpeMsI comep:kaHne KapOOHUITN -
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Tabomuna 2. VIameHeHus akTuBHOCTH KaTanasbl, COJl 1 ypoBHS 1LiepyJioTuia3MUHA B TIa3Me KPOBU KPBIC MOCTIE BO3AeH -
CTBUSI XJIOpUIa ATIOMUHUS U BBEIECHUS ITPOMU3BOAHBIX ITAHTOTEHOBOM KUCHAOTh (M £ SD, n=7)

I'pynmet Karanaza, HMoib/MUH/MT Geyika COI, En/mr 6enka LepynoriazmMuH, M1/
KounTposnb 43.41 £8.07 0.09 = 0.04 697.6 £ 26.5
AlCl;4 39.09 £ 10.18 0.47 £ 0.08* 4379 £ 29.6*
AlCl; + T 37.97 £ 6.63 0.45 £ 0.06* 567.3 £ 33.1*%
AlCL; + TIT 38.71 £ 6.09 0.16 = 0.06* 679.6 +23.5%
AlCL; + TTIK 30.74 £ 11.79 0.33 £0.07** 531 +0.031* %

IIpumeuanue. * — p < 0.05 no oTHOHMIEHUIO K KOHTpOIO, # — p < 0.05 o otHomeHwu1o K AlCl; (ANOVA, tect Thiokn).

Tabomuna 3. VI3aMeHeHus COCTOSIHUS OETKOB B TIJ1a3Me KPOBU KPBIC T10CJI€ BO3AEMCTBUS XJIOpUIa AIIOMUHUS 1 BBEICHUS
MIPOU3BOIHBIX MAHTOTEHOBOI KUCJIOTHI (M + SD, n =7)

benkosbie SH-rpymbl KapGoHunupoBaHHbIE OENKH,
Tpynmer

MKMOJIb/MJI TUIa3Mbl MKMOJIb/MT GeJiKa HMOJIb/MT Gernka
KoHTtposnb 450.32 £ 13.73 5.58 £0.29 0.444 £ 0.035
AlCl; 396.08 + 19.92* 4.89 + 0.37* 0.450 + 0.034
AlCl; + IJ1 435251+ 19.01 # 4.90 = 0.30* 0.444 £ 0.052
AICl; + TIT 453.68 +20.69 # 5.09 £ 0.26* 0.426 + 0.051
AICl; + I'TIK 371.32 = 18.70* 3.99 + 0.35*# 0.534 + 0.031*#

IIpumeuanue. * — p < 0.05 no oTHOMIEHUIO K KOHTpOO, # — p < 0.05 o otHomeHwu1o K AlCl; (ANOVA, tect Tbiokn).

pPOBaHHBIX OEJIKOB TIOCTOBEPHO HE U3MEHMIOCH. [lo-
nosHutenbHoe HasHadyeHue I1J1 m I1T, Ho e I'TIK
COCOOCTBOBAIM HOPMAJIM3AlIMU YPOBHSI TUOJIBHBIX
rpynm 0enkoB (0COOEHHO 3aMETHO II0 MX YPOBHIO B
nia3sMe Kposu), a BBeaenue I'TIK nmpuBommio K ma-
JIEHUIO CYJIb(MPTrUIPUIbHBIX TPYHII IJIa3Mbl KPOBU U
GOJIBIIMX MOJYILIAPUIA MO3ra, 00Jiee BEIpAXKEHHOMY,
yeM 3¢ dexT xaopuaa amomuHus. Kpome Toro, I'MTK
CocoOCTBOBAJ MOBBIIIEHUIO YPOBHSI KApOOHUIUPO-
BaHUS GEIKOB, YTO JOCTATOYHO BHIPAXKEHHO OTpa3v-
JIo ero 3¢ @eKT Kak IMOTEHIMaJIbHOIO aHTaroHMCTa
ouocuHTe3a KoA.

OO0IIEeNTPUHITHIM (PYHKIIMOHAJILHBEIM TECTOM IIpU
MOACINPOBAHNM AIIOMMHHUEBOIO HEMPOTOKCHKO3a
SIBJSIETCS MCCJIEIOBAaHWE AaKTMBHOCTM alleTUJIXO-
JIMHACTEepas3bl. YKa3bIBAeTCs, YTO B PA3IMYHBIX HEl-
POCTPYKTYypax IIpy MOJIEIMPOBAaHUU HelipoaereHepa-
TUBHOI MAaTOJIOTUU aKTUBHOCTb 3TOTO (pepMeHTa Ia-
JIacT WIM BO3pacTacT B 3aBUCMMOCTU OT BpEeMEHU U
no3bl AlCl; [43]. B Hammx vccienoBaHUsSIX YCTaHOB-
JICHO, YTO B OONBIINX ITOJyIIApUSIX Mo3Tra Ha (pOHE
IJIUTEILHOTO MOTpeOJIeHUsI KpbICaMU XJIOPUCTOTO
AJIIOMUHUS per 0s HaOJII0JaJIOCh 3HAUYUTEIbHOE yTHE-
TeHHe aKTUBHOCTH AXD, KoTopass CHM3MJIACh Ha
46%, 4TO, OYEBUIHO, OTPAXKAET HAPYIIEHUS HEepo-
HaJIbHOI aKTUBHOCTHU Ha (pOHE aIIOMUHUEBOIO Heli-
poTokcuko3a (taodi. 4). INocne BBenenns I1JI u I'TIK
Npoucxoauaa cradbuausalnusi aKTUBHOCTU AXD Ha
3HAYEHUSX, OIM3KUX B KOHTPOJILHOM TpyIle, 4To
ToJibko B oTHomieHuu I1JI moxeTr OBITH CBSI3aHO C
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yBenmaeHneM aneTuin-KoA — cyGerpara cuHTe3a
alleTUJIXOJIMHA, YpoBeHb KoToporo B LIHC npu Bo3-
JIeiiCTBUM aTIOMUHUSI CHUKAETCS.

HecMmoTpst Ha IJIUTEIBHOCTD BO3ACCTBUS XJIOPU-
Jla aJIIOMUHUS, HE BBISIBJIEHO U3MEHEHUM KITFOUEBBIX
meTtabonutoB cucteMbl KoA — cBobomHoro KoA u
anetuil- KoA B TKaHUW OGOJBIINUX MOTYIIAPUIA TOJTOB-
Horo Mo3sra (taoJ. 5). OmHaKko Mpy CoYeTaHHOM BBele-
HUM XJIOpUAA aTIOMUHUS ¥ TOMOITAHTOTEHOBOI KHMCJIO-
Thl BbIsIBJIEHO TanaeHue ¢dpakuuu KoA-SH npu
cTabuabHOCTU ypoBHA aueTui-KoA. U3 nByx mc-
MOJIb30BaHHBIX ITpenliecTBeHHUKOB KOA TOIBKO
D-manTenon Be3Bar 3¢ ekT mageHnsT ppakiimyl CBO-
6omHoro KoA 1 3HauMTEIbHOE YBEIUMYECHNE COmepKa-
Hus aneTwi-KoA. HeckonbKo HEOXUIAHHBIM OKa-
3ajicsg 3GEKT NpeayInpexXaeHus 3Toro ¢eHoMeHa
Bcemu monyisitopamu KoA, ITocKoJIbKy MeXaHU3M
JIEMCTBUSI TOMONAHTOTEHATA IIPUHIUITNAIBEHO OTJIN -
YyeH OT MaHTeTHMHA W NaHTeHoJia. BospeiictBue I1T
0oKa3zajioCch HauboJiee BhIPaKeHHBIM.

M3yueHue nokasaresneil HEPreTM4eckoro MeTa-
0oM3Ma B OOJIBILIMX MOJYIIAPUSIX MO3Ta TTO3BOJIUIIO
YCTaHOBUTh 3HAYUTEJIbHOE YMEHbIIIEHEe UHTEHCUBHO-
CTU OCHOBHBIX METa0OIMYECKUX ITyTe B 9TOI CTPYK-
Type P aJTIOMUHUEBOM HEeHpOTOKCHUKO3e (Tab. 6):
TaK, BbISIBJIEHO JOCTOBEPHOE YTHETEHE aKTUBHOCTHU
OTI'AT (B 2 pasza) u akonurassl (Ha 40%), Toroa Kak
aktuBHOCTh C/I ocTraBanach cTabOMIbHOU. DTO CO-
mIacyeTcsl ¢ JAHHBIMU paboT, B KOTOPEIX OBLIO yCTa-
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Tab6muna 4. AKTUBHOCTH ACTUIIXOJIMHOCTEPA3bl B OOJIBIIINX IIoJymapudax Mo3ra KpbIC ITOCJIC BO3IEHCTBUS Xjjopuga

CEMEHOBMWY u np.

QJIIOMUHMS 1 BBEIEHUSI IPOU3BOIHBIX MAHTOTEHOBOI KMCIOTHI (M + SD, n =7)

AXD, HMOJIb TUOXOJIMHA/MUH/MT OeJika
Kourpons 11.0 = 0.51
AlCl;4 5.9 £0.79*
AlCl; + 1 9.1 £ 0.65#
AlCL; + TIT 6.9 £ 0.48*
AlCL; + TTIK 9.4 £ 0.64#

IIpumeuanue. * — p < 0.05 no oTHOHMIEHUIO K KOHTpOIO, # — p < 0.05 o otHomenwu1o K AlCl; (ANOVA, tect Thiokn).

Taomuna 5. Copepxanue csobongHoro KoASH u auetun-KoA (HMoib/T TKaHM) B OOJIBLIMX MOIYILIAPUSIX MO3Ta TOCTe

BO3IEMCTBUS XJIOpUIA aJTIOMUHUS 1 BBEIEHUS IPOU3BOIHBIX MAHTOTEHOBOM KUCIOThI (M + SD, n =7)

[pynmsr KoASH Anetun-KoA
KoHTposb 23.24 +0.73 6.67 £0.29
AlCl, 24.08 = 1.34 7.54 £0.37
AlCl; + IJ1 20.46 + 0.28*# 9.71 £ 0.71*#
AICl; + TIT 22.41 £0.31 7.90 £ 0.47
AICl; + I'TIK 19.24 + 0.76%# 6.96 + 0.16

IIpumeuanue. * — p < 0.05 Mo OTHONIEHUIO K KOHTPOJIBbHO rpymre; # — p < 0.05 mo otHowmeHuio K AlCl; (ANOVA, tect Triokn).

HOBJIeHO cHIDKeHUe aktuBHocTu OI'II'-kKoMmmiekca
npu HeliponereHepauuu [44, 45].

B oTHOImIEHNY XK€ BIMSIHUS IPONU3BOTHBIX ITAHTO-
TEHOBOM KMUCJIOTHI MOXHO OTMETHUTD 3aILLUTHOE Oeti-
CTBME BCEX M3YYEHHBIX IIPOU3BOAHBIX B OTHOILLICHUM
aktnBHocT OI'/IT, TOrma Kak B OTHOIIEHNUH aKOHMU -
Ta3bl KOppUTUPYIOLINI 3 PEKT HEe MPOSIBUIICS WU
o611 citabo BeipaxkeH (I'TIK).

OO0pamaeT Ha ce0sa BHUMaHUE TOT (paKT, YTO Of-
HOBPEMEHHO C YTHETEHUEM aKTUBHOCTU (DEPMEHTOB
nukia Kpedca orMedanoch NOBBIIIEHNE AaKTUBHOCTHU
OCHOBHBIX (DEPMEHTOB, PETYIUPYIOIINX WHTCHCUB-
HOCTh MeTaboJ13Ma 1o NeHTo30¢hochaTHOMY MyTH:
6b11a oOHapyxxeHa aktuBanus [n-6-OAT u 6-OITAT
B OOJIBPIINX MOJyIIApUIX Mo3Tra Ha (OHe BO3AcH-
CTBUSI XJI0puaa aatoMuHuUs (Tada. 7). DTo comiacyer-
cs1 ¢ JTaHHBIMU PabOTHI [46], B KOTOPOi1 OBIJIO YCTAHOB-
JIEHO, YTO B MO3Tre OOJIbHBIX 0OJIe3HBIO AJbIreiiMepa

HaOJII0JAJIOCh MOBBIIIEHNE aKTUBHOCTU [71-6-DIT,
KOTOpasl SIBJIsIeTCsT (PEPMEHTOM,, TUMUATUPYIOIITUM CKO-
poCTh MeTaboIM3Ma Ha TIEPBOM 3Tare MeHTo30(¢hoc-
¢daTHOrO IIyTH, OCHOBHOIO ITYTH MOMIEPXKAHMS L1~
To3osbHOrO 1MyJia NADPH n, cienmoBatebHO, peloKc-
OamaHca B KJIETKE, OINOCPEIOBAHHOIO TIIyTaTMOHpPE-
IYKTa3HOM peakIue.

Bce n3yyeHHBIe HaMU IPOM3BOAHbBIC ITAHTOTEHOBOM
KUCJIOTbI TTPOSIBUJIM BBICOKUI KOPPUTUPYIOLINI 3(-
(GEKT B OTHOIIICHUN aKTUBHOCTH (DEPMEHTOB TIEHTO30-
docdaTHOro MyTU 0 YPOBHSI ITOJIHOM HOpMaIU3aLUU.

Konb ckopo mMomenbs alloMMHHUEBOIO HEHPOTOK-
CHKO3a 0Ka3aJIOCh BeCbMa ITAaTOTHOMOHWYHOM K Ha-
pyireHunio cucteM KoA u myraruoHa, 4To IIOATBep-
XKIEHO MPEeAbIAYIINMHU UCCIACAOBAHUSIMMU C MOTHBIM
aHaJIM30M CTPYKTYphbl Ppakiuii KoA B 60JbIINX IT0-
JIymapusx u rurmiokamire [10], a BBeneHue MomyJisi-
TopoB OmocuHTe3a KOA tposiBiasgeTr BBIpakKeHHBIC

Ta6auua 6. AKTUBHOCTb (DepMEHTOB 9HEPreTUUECKOro MeTaboM3Ma (HMOJIb/MI 0ejika/MUH) B OOJIbILIMX MOJYLIAPUSIX
MO3Ta MOCJIe BO3ACUCTBUS XJIOPYIA AIIOMUHIS U BBEASHUS IPOU3BOIHBIX ITAHTOTEHOBOM KMCIOTHI (M + SD, n = 7)

[pynmbl car Oorar AKOHMTa3a
KoHTtponb 42.53 +5.83 11.73 £ 1.63 14.73 =+ 1.19
AlCl,4 32.80 £ 3.85 4.963 + 0.602** 8.80 = 1.09*
AlCl; + IJT 41.37 £ 6.62 8.693 + 1.112% 4.11 £ 0.50**
AlCL, + IIT 38.54 £ 5.02 11.390 + 1.231% 9.78 + 1.22%
AICl; + TTIK 42.41+£2.10 11.35 +£ 0.92% 10.99 + 2.89

ITpumeuanue. * — p < 0.05 no oTHoHIEHNIO K KOHTpomo, # — p < 0.05 o otHomeHwu1o K AlCl; (ANOVA, tect Thiokn).
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Ta6mmma 7. AKTUBHOCTb (PepMEHTOB OKHMCIUTEIBLHOTO 3Tamna IeHTo3odocdarHoro mytu (HMoiab HAJIDH/Mr 6en-
Ka/MUH) B OOJIBIINX MOJYIIAPUSIX MO3ra Mocje BO3NESHCTBUS XJI0pUaa aIIOMUHUSI U BBEIEHUSI TPOM3BOAHBIX MTAHTOTE-
HOBOM KUCIOTEL (M £ SD, n=7)

I'pyniist Imok030-6-hocharaernaporeHasa 6-dochonToKoHaT-IeETUIpOreHas3a
KoHnTponb 294+ 1.8 26.4+ 1.8
AlCl, 341+ 1.4* 31.0 £ 1.2*
AICl; + TJT 28.6 + 1.6% 27.4 + 1.4%
AlICl; + TIT 279 + 1.8% 26.7 + 1.6*
AICl; + TTIK 28.1 + 1.6* 27.8 + 1.4%

IIpumeuanue. * — p < 0.05 no oTHoUIeHUIO K KOHTpoto, # — p < 0.05 no otHowmeHu1o K AlCl; (ANOVA, tect Thiokn).

Taomna 8. ConepxxaHue OETKOBBIX THOJIOB U OUCYJIbDUIOB (MKMOJIb/T TKAHU) W TIYTATUOHUJIMPOBAHHBIX OEIKOB
(HMOJIB/T TKAHU) B GOJIBIINX TTOTYIIAPUSIX MO3Ta TOCJIe BO3NEMUCTBUS XJIOPHIA ATIOMUHMS U BBEICHUSI TTPOU3BOIHBIX

MaHTOTeHOBOU KUcaoThl (M = SD, n=7)

[pynmbt bBesikoBble THOJBI besikoBble nUCYIbGOUIBI Coorrouerne S-rayratio-
6enkoBbix SH/SS-rpynn| HUIMpoOBaHHBIE OETKU
KoHTtposnb 7.81 £ 0.11 4.03 £0.21 1.94 +0.13 83.25 £ 7.05
AlCl;4 6.28 £ 0.61* 2.02 £0.28* 3.15 £ 0.42* 97.53 £ 7.35*
AlCl; + T 8.31 +0.28** 2.40 £0.23*# 3.47 £ 0.23* 89.37 £ 2.45
AICl; + TIT 8.39 +0.17* * 3.32+£0.24% % 2.54 £ 0.19* 75.90 +8.48 %
AlCL; + TTIK 9.20 £ 0.30* # 3.38 £0.34* % 2.74 £ 0.22% 62.44 + 4.69* *

IIpumeuanue. * — p < 0.05 no oTHOHIEHUIO K KOHTpOoIO, # — p < 0.05 o otHomeHwu1o K AlCl; (ANOVA, tect Thiokn).

KOppUTHPYIOIINE peaoKC-3(h¢heKThl, MBI MCCICIOBAIIA
oO1IMit penokc-0ayaHC OOIBIIMX TTOJIYIIIApUil MO3Ta B
HacTos1IeM dKcrepuMeHTe. O011as oLieHKa COOBITUI B
tro-nucynbgumHom 6anance IIHC cBunerenbcTByeT
(cyns o naHHbIM oka3zatesneit OC B I1a3Me KpoBH) O
XPOHUYECKON MOAMGUKALIMU OEJTKOB MOCPENCTBOM
OKMCIIMTEJIbHOM MoaudUKauyl U HATPO3IWINPOBa-
HUSI, XapaKTepHbIMU JJIs A IJIOMUHUEBOIO HEMPOTOK-
cukosa [15, 16].

Xapakrepuctuka penokc-craryca ILIHC myrem
KOMIIJIEKCHOTO OIlpenesieHus 0anaHca OelKOBBIX U
Heb6enkoBbIX SH/SS-rpynn nmokasana CHUXXEHUE CO-
Jiep>KaHusl OEJIKOBBIX TUOJIOB M AUCYIB(MUIOB C TTOBbI-
meHueM SH/SS-cootHomenust (tadn. 8). Ilpu atom
MPOU3BOIHBIE MMAHTOTEHATa OKa3ajlu MOMYJUpYIOllee
BJIMSIHME Ha MoOKa3aTeJau THUOJ-AUCYIbPuaHoro 6a-
JlaHCa, OHAKO TOJbKO B OTHOIIEHNU OETKOBBIX TUO-
JIOB UX AEUCTBUE 0KA3aJIOCh OHOHAMPABICHHbBIM.

HMurtepecHo, 4To Ha (OHE ATIOMUHUEBOI HEHPO-
JIeTeHepalluy MOBBICUJIOCH COAEpXKaHUE S-TIIyTaTUO-
HUJIMPOBAHHBIX O0eJIKOB (Tabj. 8), BEepOsSITHO, OTpa-
Kasi IPOTEKTOPHBIE (PYHKIIMK 3TOI MOOM(DUKAIINH.
C y4eTOM BBICOKOM MOJISIPHOI KOHIIEHTPAIIUX THOJI-
MOAUMUIIMPOBAHHBIX OEJKOB MO3ra 3TO JAaeT HaM
OTBET Ha BOIPOC 00 OCHOBHBIX IIPUYMHAX ApaMaTh-
YeCKOro MajaeHMsI BOCCTAHOBJICHHOIO INIyTaTHOHA U
ero pegokc-cootHoueHus B LIHC nipu Bo3aeiicTBumn
xjopuaa amoMuHus. [IpakTndeckuy Bce MOAYJISITOPBI
onocuHTe3a KOA cCHU3MIM ypOBEHBb S-TIIyTaTUOHMU-
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JIMPOBAHHBIX OEJKOB B OOJBIIMX ITOJYIIAPUSIX IO
YPOBHSI KOHTPOJIbHOM TPYIIbLI WX TaXe HUKE 3THX
3Ha4YeHU (TabI. §).

Kpome Toro, BasXkHO MOTYEPKHYTH TO, YTO OCHOB-
HBIM (PaKTOPOM aHTMOKCUIAHTHOM 3aIIMTHI M TTOMI-
Jiep>KaHUs peaoKc OajlaHca B MO3Te SIBJISIETCS CUCTe-
Ma mIyTaTuoHa. HamMu mokaszaHo, 94TO XpOHMYECKOe
6-HemenbHOE BHYTPIIKEIYTIOYHOE BBEICHNE XJTOpUIa
aJIIOMUHUST MPUBOAUT K TIaIEHUIO YPOBHSI BOCCTa-
HOBJICHHOTO TiTyTaTHoHA (Ha 21%) 1 3HAYNTETLHOMY
VBEJIMUCHUIO CONEPKaHUS €ro OKHUCIeHHO# (popMBI
(Ha 15%) (Tabma. 9). [Ipu 3TOM IPOUCXOANIIO COITYT-
cTByIoniee ymeHblneHue cootHomenuss GSH/GSSG
1, COOTBETCTBEHHO, CIBUT PEIOKC-TIOTeHIIMANA TITy-
TaTUOHA B MOJIOXUTEJbHYIO CTOPOHY, YTO CBUIIETE/b-
CTBYET O CHIDKEHUM BOCCTAaHOBUTETLHOTO MOTEHIINAIIA
CHCTEMBI IJTyTaTUOHA KaK OCHOBHOTO KOMITOHEHTA 3()-
(hbEeKTUBHOTO peaoKC-TIOTeHIIMANA KJIIETKU B YCIOBUSIX
aTIOMUHUEBOU HelipomereHepalin. Bee mpuMeHeH-
HBIE MOIyIITOPEI OnocrHTe3a KoA, KOTopbie BBOIM-
JIV Ha TIPOTSKEHUU 5- 1 6-011 HelleJib 9KCITepUMEHTa,
CITOCOOCTBOBAIM TTPAKTUIECKU MTOJTHOM HOpMaIn3a-
I YPOBHSI M COOTHOIIICHMST OKVCJIEHHOM M BOCCTa-
HOBJICHHOI1 (DOpPM IIyTaTMOHA U peloKc-0anaHca cu-
CTEeMBI TITyTATHOHA B OOJIBIITNX TTOTYIIAPUSIX MO3Ta.

BellieykazaHHble U3MEHEHUSI CUCTEMBI TIyTaTU-
OHa Ha (poHe OEeHCTBHS XJIOpUIA ATIOMUHUS HE CO-
MPOBOXIAJINCH U3MEHEHUSIMA aKTUBHOCTH TTyTaTH-
OHPEOYKTAa3bl U 00eCIIeUeHUEM CUCTEMBI TJTyTaTUOHA
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Taomuna 9. CocrosiHUEe cUCTEMBbl TIyTaTMOHAa (HMOJIb/MT Oejika) B OOJbIIMX MOJIYLIAPUSX MO3ra Tocjie BO3IeCTBUS
XJI0pUIa ATIOMUHUS U BBEIEHUSI IIPOM3BOAHBIX MTAHTOTEHOBOM KUCIOTHI (M = SD, n =7)

I'pynnsr GSH GSSG GSH/GSSG Eh, MB
KonTpomns 283+ 1.0 0.113 = 0.002 268.4 = 11.8 —249.3 %75
AlCl, 22.0 £2.4* 0.130 + 0.003* 168.5 £ 5.1* —169.2 + 2.4*
AlCl; + T 27.0 £ 2.1# 0.112 + 0.002# 231.2 + 30.5# —242.2 + 18.5#
AICl; + IIT 27.2+0.9# 0.114 £ 0.03 229.5 £ 16.3# —238.0 £ 3.7#
AICl; + I'TIK 249+ 0.9# 0.112 + 0.002 209.1 + 102*# —222.5+ 6.88*#

IIpumeuanue. * — p < 0.05 no oTHOHMIEHUIO K KOHTpOIO, # — p < 0.05 o otHomeHwu1o K AlCl; (ANOVA, tect Thiokn).

Taomuna 10. AktuBHOCTh mryratuoHpenykrtassl (I'P), mmyratnonTtpanchepassl (I'T) u T'TIO B Gosbiivx momyiapusx
MO3ra 1ocJjie BO3ASUCTBYS XJIOpYIa aJIIOMUHMUS U BBEASHUST IPOU3BOIHBIX TAHTOTEHOBOM KUCIOTHI (M + SD, n = 7)

Tpyrimsi I'P, amons NADPH/MuH/Mr I'T, amons XJHB/Mun/Mr I'TIO (t-BOOH),
Oenka Oenka Mkmosib GSH/MuH/Mr 6eka
KoHTposb 11.74 = 1.17 145.90 £ 15.73 36.19 £ 3.02
AlCl, 11.61 + 1.75 85.63 + 17.35% 65.92 + 2.40%
AlCl; + IJ1 10.69 + 0.59 125.90 + 11.45*% 27.63 + 2.08*#
AICl; + TIT 10.58 £ 1.42 121.70 + 10.40% 22.09 + 2.65%%
AlCL; + TTIK 12.63 £ 1.17 135.00 + 10.63% 24.32 + 2.68*%

IIpumeuanue. * — p < 0.05 no oTHOHIEHUIO K KOHTpOIO, # — p < 0.05 o otHomeHu1o K AlCl; (ANOVA, tect Thiokn).

n36b6iTKoM HAJIDOH (Ta6:1. 10), 9To MOXKET OBITh CBSI-
3aHO C 3aMETHOM akTuBalMell epMEHTOB OKMCIIU-
TEJIBHOIO 3Tara MeHTo30(pocdaTHOTO MyTU B 3TUX
ycIIoBUsIX (CM. TaOJ. 7). AKTUBHOCTD IIIyTaTUOHTPAHC-
depasnl ipu BozaeiictBumn AlCl; 3HAUMTENTBHO CHU3M -
nachk (Ha 42%), a aktuBHocTh ['TIO moBBICHIIACK TTO-
gyt BaBoe (ta6a. 10). IIpu BBemeHUM ITpOU3BOIHBIX
IMAaHTOTeHaTa aKTMBHOCTH (hepMeHTa B 3HAYUTEIb-
HOIi Mepe BoccTaHaBiuBaiachk (I'T) unm cHuXanach
(I'T1IO) mo 3HaYeHMIT B KOHTPOJIBHOI IPYIIIIE.

Hcxons 13 3Toro, MOXHO MoJiaraTh, 4YTO CHYDKEHIE
conepxanust GSH B 3Tux ycnoBusx, ckopee, OObSICHSI-
eTcs He U3MEHCHUSIMU aKTUBHOCTU (DEPMEHTOB OKMC-
JINTEJILHO-BOCCTAHOBUTEIIBHBIX TIpeBpalllcHUI TTyTa-
THUOHA, a YCUJIEHHBIM €T0 pacXodOBaHMEM Ha 3KC-
TPaKJIETOYHEBIN SKCHOPT B INIyTaTUOHTpacdepa3zHoii
peaKkiuu, a TaKKe, Cyas 10 IIyTaTUOHIIEpOKCUIA3HOM
peakiLny, B peakLMsIX IOCTTPAHCIISIIMOHHOM Monudu-
KaIy OeJIKOB Ha (DOHE OKUCIIMTEIBHOIO CTpecca.

PesynbTaThl McciienoBaHUSI aKTUBHOCTU (hepMEH-
TOB OMOCHHTe3a IyraThuoHa (Tabi. 11) ykaspIBaioT
Ha ero ocjiabjieHUe C MPeANOUYTUTEIbHBIM CHUXKEHU -
eM Y-IIyTaMWJILUCTEMHCUHTETa3HO!H peakluu, 3a-
BUCSIIEH OT DOCTYNHOCTU JUMUTHUPOBAHHOIO CYyO-
cTpaTta — uucrenHa [46]. Bce MonyasaTopsl GUOCUH-
Te3a KOA He TIMposSBWIN  CKOJbKO-HMOYIb
BBIpaKeHHOTO 3(ddeKTa, 9T0 MOXET OBITh C OIIpEle-
JICHHOI JI0JIel OCTOPOXHOCTH OTOBOPEHO B OTHOIIIE-
HuM D-nanTeHosa. ToJIbKO 3TO cCOeIMHEHNE BO3Ieii-
cTBoBajio Ha coorHoueHue KoA/auetnia-KoA B

HUCCIeOBaHHOU HelpocTpyKType (cM. Tabi. S) u,
BO3MOXHO, IPUBEJIO K ITOJIOKUTEIbHOMY 3P DEKTY
aneTii-KoA Ha akTUBHOCTh (hDepMEHTOB OMOCUHTE-
3a IIyTaTUOHA.

HMccnenoBanue S-ri1yTaTUOHWIMPOBAHUST OETKOB
(cM. Tabi1. 8) B 3TUX YCIOBUSIX IIPUOOpETaeT KITI0UYe-
BO€ 3HaYeHMe. BbICKazaHHOE IPEANIOIOXKEHUE O Y-TITy-
TaMWILMCTEUHCUHTETAa3HOI peakiuu KakK MUIIEeHU
aJIIOMUHMEBOr0 HEMPOTOKCUKO3a M HAallpaBJIEHHO-
ctu 3ddexToB MoayIsITOpoB bnocnHTe3a KoA mom-
TBEpKIAeTCsl TMPSIMBIM MCCeIOBAaHUEM 1IMCTEUHA.
Ero manenue He cronb BeIpakeHo (13%), HO TTOJHO-
CTbIO BOCCTaHABJIMBAETCS MOAYJISITOPAMU CUCTEMBI
KoA. Yto kacaetcs npouecca S-UMCTEUHUITUPOBAHUS
0eJIKOB B OOJILIINX MOJYIIApUSIX MO3Ta, TO 3TOT MPO-
1IECC OKa3aJicsl 3aMETHO aKTUBHUPOBAHHBIM Ha (poHe
JeicTBUS XJIOpUAa aTIOMUHMSI, TOTIA KaK YPOBEHb 11 -
CTerHa ObUI HIKE 3HAUeHUI B KOHTPOJIbHOI TpyTirie
(Tabn. 12). Yka3zaHHbIE OTKJIOHEHUSI HUBEJIMPOBAINCH
BCEMU UCIIOJIb30BAHHBIMU PEAOKC-MOIYJISITOPAMU.

OBCYXIEHHME

IToM1MO MHOTOYHCIEHHBIX KOPAKTOPHBIX (YHK-
muit KoA B mpoTrekaHuM aneTuI-aKlEeNTOPHBIX U
aleTUI-IOHOPHBIX pPeaKlIMii, a TAKKE B KAYECTBE Mpe-
IIeCTBEeHHUKA (pochonmaHTeTeMHIIpOoTennoB [47], pac-
CMaTpuWBaeTCsd HEM3BECTHBHINM paHee mporecc KoA-
unrpoBaHus hepmeHToB 1Kia Kpe6ea, B-okucie-
HUS, MeTaboIM3Ma IIII0KO3bl, AMUHOKHUCIIOT U KETO-
HOBBIX Tes1. @eHoMeH KoA-mnmpoBaHust npuooOpeTaeT
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Ta6mmua 11. AKTUBHOCTB Y-TiiyTaMuwilucTenHcuHTeTasbl (YGCS) u miyratuoHcuHTeTasbl (GS) B O0JIbLIMX NOTyLIapU-
sIX MO3ra I10cJie BO3AEMCTBUS XJI0pUIa ATIOMUHIS U BBEAEHUSI TPOU3BOMHBIX ITAHTOTEHOBOM KUCIOTH (M £ SD, n=17)

Tpynnbt YGCS GS
KounTposnb 159.9 £ 6.6 143.7+ 14
AlCl;4 122.8 £ 2.2* 124.6 + 1.4*
AlCl; + T 136.2 = 1.1*# 133.5 £ 0.9%#
AICl; + TIT 127.7 £ 1.3* 126.2 + 1.4*
AlICl; + I'TIK 123.0 £ 1.9* 125.1 + 1.2*

IIpumeuanue. * — p < 0.05 no oTHOHMIEHUIO K KOHTpOIO, # — p < 0.05 o otHomeHwu1o K AlCl; (ANOVA, tect Thiokn).

Taomna 12. ConepxaHue csodomgHoro ucrenHa (CSH) u nmuctennunupoBaHHbix 6e1koB (PSSC) B 6onbinx mosymia-
pUSIX TOJIOBHOTO MO3Tra Mocjie BO3ASHCTBUS XJIOpUIa aJlloOMUHUS U BBEASHMS] MPOU3BOMHBIX MAHTOTEHOBOM KUCIOThHI

(MESD,n=17)

Tpynmer CSH PSSC
Konrpons 0.78 £0.08 0.82 £ 0.08
AlCl, 0.68 £ 0.09* 0.98 £ 0.07*
AICl; + IJT 0.76 £ 0.08# 0.84 = 0.05#
AlICl; + TIT 0.75 £ 0.09# 0.89 + 0.08#
AlCl; + TTIK 0.73 £ 0.18 0.79 £ 0.10#

IIpumeuanue. * — p < 0.05 no oTHoLIEHUIO K KOHTpotO, # — p < 0.05 o otHomeHu1o K AlCl; (ANOVA, tecT Thiokn).

JnoMuHUpYyoluit xapakrep npu OC u SIBIsIeTCs aabTep-
HATUBHBIM IIpoOlieccy S-TIyTaTMoHWIMpoBaHus [48]. B
KayecTBe OCHOBHbIX MUIlIeHeH KoA-unupoBaHus mipu
OC paccmaTpuBaloTcsl ULepaabaerui-3-pocdarie-
ruaporeHasa (peryavMpylolias arornTo3 U aKCOHATbHbII
tpaHcriopt), HAJI®-3aBrcrMass U30LMUTPATACTUIPO-
reHasa, KiHa3a nupyBatiaekapookcuiassl (PDK?2), pe-
TYJIUpYIollasi aKTUBHOCTb MUPYBaTAETUAPOTreHa3HOTO
KOMILJIEKCa, aKOHMTa3a U cyKluHWI- KoA-cruHTeTa3a
[48]. D10 oTpaxkaeT UCKIIOUUTENbHYIO yHKIIMIO KOA
Kak MeTaboJIMyecKoro nHrerpatopa [49].

Ilo HalIMM ¥ MHBIM JaHHBIM B pe3yJbTaTe -
TEJIbHOTO BO3AEMCTBUSI XJIOPUIA ATIOMUHUS TIPOKC-
XOOUT yCUJIEHNEe 0O0pa30BaHMUS CBOOOIHBIX pamgrlKa-
noB, aktuBauus ITOJI u ocnabiaeHue cucteM aHTU-
OKCUAAHTHOI 3allIUTHI, TIPOSIBISIONINECS HE TOJIBKO
B MO3Te, HO ¥ Ha YPOBHE 1LIEJIOTO OpTaHU3Ma. DTU U3-
MEHEHMsI COMPOBOXIAIOTCS HAKOIUICHUEM MPOAYK-
ToB OC U CHMZKEHHMEM COACPKAHUS CYIb(PruIpuiib-
HBIX TPYIIN B Oe/IKaX TIa3Mbl KPOBH.

B LHHC »¢ddexTsl mocnencTBusl IMOCTYILICHUS
XJIOpHIa ATIOMUHUS Hanbosiee BeIpaxkeHbl. O0palma-
10T Ha ce0s1 BHUMaH1e U3MEHEHUSI TUOJI-TUCYIb(PUI-
HOIO cTaryca B OOJBIIMX MOJYIIApUSIX MO3ra, IIe
CIOBUT peloKc-0ajaHca IPOSBIISIETCS B IIEPBYIO OUe-
penb Ha OeJIKOBOM (hpakLuu, rae NPOUCXOAUT CHU-
XKEHHUE COICPKaHUS U TUOJIOB U B €llle OOJIbIIEH CTe-
TeHU OCJTKOBBIX THUCYITh(PUI0B, B pe3yJIbTaTe YeTO CO-
oTHolleHue OenkoBbix SH/SS-rpymnn okasbiBaeTcst
MOBBIIIEHHBIM. OTHOBPEMEHHO OTMEYAETCSI ITOBBIIIIC-
HUE colepxKaHUSI S-IIyTaTUOHWJINPOBAHHBIX OCIKOB.

HEWUPOXUMUSA Tom 40 Nel 2023

O4YeBUIHO, YTO BAXKHYIO POJIb B HOAIEPKAHUU PEAOKC-
GajlaHca B HEPBHOM TKAHU UTPAaET CUCTEMA DIIyTaTUOHA,
B KOTOPOI1 Ha (DOHE ACHCTBHS XJIOPUCTOTO ATFOMUHMS
cogepxanue GSH ymeHblIaeTcs, a coaepxaHue
GSSG yBenmuuuBaeTcs, B pe3y/ibTaTe Yero COOTHOIIIE-
aHue GSH/GSSG MeHbliie, 4eM B KOHTPOJIBHOM IpyII-
re. B pesynbraTe peaokc-moTeHILMan CUCTEMBI TIIyTa-
THOHA CABUTAeTCSI B CTOPOHY OKHUCJICHUSI, YTO JApama-
TUYECKM CKa3bIBAeTCS Ha penoKC-CUTHaImHTe [ 14].

M3meHeHus comepKaHUS CBOOOOHOIO LIMCTEHHA
¥ LIMCTEMHWJIMPOBAHHBIX O0eJIKOB Ha (hOHE Helpoe-
reHepaly aHaJIOTUYHbI TAKOBBIM ITOKA3aTeJIsSIM CUCTE-
MBI IIyTaTUOHA U SIBJISTIOTCS TIOATBEPKACHUEM BaKHOM
poJI IIPOLIECCOB ITyTaTUOHWIMPOBAHUS, ILIMCTEU-
HUJIUPOBaHUS U, oueBUIHO, KOA-uImpoBaHus B I10-
CTTPaHC/ISIIMOHHOM MOAU(UKAINU OEJIKOB, KJIETOU-
HOI1 CUTHAIM3ALIMU U PETYJISILIMA OCHOBHBIX METa00JIM -
yeckux myrteit [14, 50], cTabuiIbHOTO TOMIEp>KaHUS
penokc-0OanaHca B COXpaHEHUM XU3HEACITEIbHOCTH
B KJIETKAaX B YCJIOBUSX TOKCHMYECKOIO ITOPaXKECHUS
TKaHu Moasra [10, 51]. TTo-BuamMoMmy, TIpOMCXONSIIINIA
Ha (OHE AIOMUHUEBOIO HEMPOTOKCUKO3a CIABUI pe-
JIOKCc-0anaHca 3a cYyeT M3MEHEHUI THUOI-TUCYIbGu-
HOTIO CTaTyca CUCTeMBbI INIyTaTUOHA MOXKET OBITh CBSI-
3aH ¢ ociabjieHueM MHTEHCUBHOCTU pEeaKIINi KA
TPUKapOOHOBBIX KMCJIOT M OMTHOBPEMEHHOM aKTHUBALI-
el meHTo30(gocparHOro MyTu MeTaboan3Ma M, COOT-
BETCTBEHHO, ycuieHueM obpaszosBaHus NADPH?*, B
T.4. DI CTaOWIM3alMKU IJIyTaTUOHPEAYKTa3HOU pe-
akunn. CHkeHune aktuBHocTu pepmerToB LITK, B
qyacTHOCTH, akTuBHOCTM OI'II-KoMmIiekca SIBISIeT-
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Csl OMHUM M3 KOMITOHEHTOB BKJIaJla OKUCIIUTEILHOTO
cTpecca B pa3BUTUE HelipoaereHepaTUBHOM MaToJ0-
T, IpeXIe BCEro BCIEACTBUE AeUIINTA CYKIIM-
AT-KoA [52], m 3TO MOXeT OBITh CBSI3aHO C TIOCT-
TpaHCISILIMOHHOI MoguduKaimen oenka OT I Bcien-
CTBUE peaKLUii IITyTaTUOHWIMPOBAHUSI, CUCTEMHOI
momndukannn pepMmerToB LITK 3a cuer KoA-nnnm-
pOBaHUS WM TIPSIMBIM PE3YJIbTATOM OCJIa0IeHUS
ouocuHTe3a KoA [53].

C TOuKM 3peHUST MUTOXOHIPHUAJIBHOTO METa00JIM3-
Ma, MOXET MMETb 3Haue€HUE HOBBIN 3JIEMEHT IIOCT-
TPAHCIIILIMOHHON MOI(UKALINK GEJIKOB, TTPOMCXO/IS -
LM C yYaCTHEM TIpeallecTBeHHMKA 0rnocrHTe3a KoA
(4 TIpOayKTa €r0o r’Maposn3a), a UMeHHO 4'-(pocdommaH-
TeTEMHWJIMPOBAHUE. DTOT MPOLECC UMEET BHYTPUMU-
TOXOHAPUATBHYIO JIOKAIU3ALUIO, HE COAPYKSCTBEHEH
KoA-mnmpoBaHUIO U UMEET NPSIMOE OTHOLIIEHUE K pe-
TYJISILIMU PEaKIIUU JINTTOMIUPOBAHUS MYTbTU(DEPMEHT -
HBIX KOMITJIEKCOB OKHCJIEHUS O/-KETOKUCIIOT [54].

B onieHKe MUTOXOHIPUANBLHON TUCHYHKIIUN IIpU
MOIETUPOBAaHNU 00JIE3HN AJIbIITeiiMepa UCXOIsIT 13
e¢ KJII0YeBOM poJM B HApylLIEHUM HEWPOHAIBLHOTO
MeTabonusma, nponykunu AT®, Ca?"-curHaiuHra,
MeMOpaHHOTO NoTeHIMajIa 1 3 (PEKTUBHOMN HEMPO-
TpancMmuccuu [17]. O6macTth KOpBI OONBIINX ITTONTY-
HIapuii M TUIMIIOKaMIa OCOOEHHO YYBCTBUTEIbHA K
BozaeiictBuio OC mo NpuYMHe OTHOCUTEJILHO HU3-
KOI'0 YPOBHS aHTUOKCHAAHTOB 1 HU3KOi1 CITIOCOOHO-
CTH HEMPOHOB K BoccTaHoBieHMIO. [TaTomopdoiio-
ru4ecKrue U3MEHEHUsSI MUTOXOHIPUIT U UX IIOABEP-
XKEHHOCTb BO3IEHCTBUIO AaHOMAJIBHBIX OEJIKOBBIX
arperatoB (aMMJIOMIHBIN TEIITU, Tay-0€JI0K), Mpo-
nyktoB OC 1 TOKCMHOB XapaKTEePHHBI IS KIIMHUYE-
CKHUX M 3KCIIEpUMEHTAJIbHBIX HAaXOMOK MpH 00JIE3HNU
AnpureiiMepa u ee momeauposanuu [17]. UmmyHO-
TMCTOXMMUWYECKOE HCCIIEIOBAaHME C MCIIOJIb30BaHUEM
KoA-BrIcOKOCTIEM(UMIHBIX MOHOKJIOHAJIBHBIX aHTH-
TeJl MoKa3bIBaeT accolanuniy KoA-unmpoBaHHBIX OeJT-
KOB C Tay-IIO3UTUBHBIMM HeHpOopUOPpUILIIPHEIMU
kiryokamu [55]. Tem He MeHee, HECOMHEHHAsI POJIb
KoA-neduinmra B matoreHe3e HelpoaereHepaTUB-
HOTO CHUHIpPOMAa MOXKET OBITh CYILIECTBEHHO HOITOJI-
HEeHa BHOBb BBISIBICHHBIMU (QyHKOUsIMU 4'-pocdo-
naHrerenHa [54, 56] u, oueBUAHO, HEKOTOPHIX ALMJI-
KoA-metabonusupyromux (GhepMEHTOB, HampuUMeEp
Taknx, Kak creapowsi-KoA-mecarypasa — akcmpec-
cupyeMas B Mo3re (m3odopma SCD2) u maToreHeTH -
YeCKM aCCOLIMUPOBAHHAs C HelipoiereHepaTUBHBIMU
3aboyeBanusiMu [49, 57].

MHBIM, CTOJIb XK€ Majo U3y4eHHBIM, 3¢ deKToM
MonayJsiTopoB 6nocuHTe3a KoA sBisieTcst ux Bo3meii-
CTBME Ha YPOBE€Hb M CTEIEHb BOCCTAHOBJICHHOCTU
KJIETOUHOTO IiyTatuoHa. Ilpenmosaraercsi, 4To ak-
TUBaLUs 6uocuHTe3a KOA NpuBOIUT K YBETUYECHUIO
OMOCHHTEe3a DIyTaTUOHA Ha YPOBHE Y-IIIyTaMUJILMCTE-
MHCUHTETa3HoI peakuuu [58], XO0TsI HEKOTOphIE MPO-
W3BOIHEIC IAHTOTEHATa MOTYT BO3/I€iiICTBOBATh Ha 3KC-
MOopT IIyTaThoHa M3 KieTku. CiemayeT yduThiBaTh U

MHOTOKPaTHOE KOHLIEHTpaUUOHHOe pasnuure KoA u
IIyTaTHOHA B CYyOKJIETOUYHBIX CTPYKTYpax [53], a Takke
POJIb B THOI-TUCYJIb(MUIHOM CTaTyce TKaHEe peIoKC-
rnap — MaHTeTenH/ITaHTeTUH U UX (hocho-aHAJIOTOB U
nedocho-KoA [14].

B mocnennee Bpemst yaessieTcsi OOJIbIIOE BHUMA-
HUE TOUCKY PEAOKC-MOIYJIMPYIOIINX (papMaKoI0r-
YeCKMX areHTOB IS MNpPeAyIpeXIeHUS OHKOJIOTUYe-
CKOM, 9HIOKPUHOJIOTUYECKOM U CEPIEYHO-COCYIUCTON
MaTOJIOTUHU, a TaKKe JUJIST IMPeIynpesKaIeHUs U KOppeK-
LM TIpoliecca HelponereHepauuu. C 3Toi TOUKU 3pe-
HUS B apCceHall peIoKC-(papMaKoJIOru MOTYT OBITh pe-
KOMEHIOBaHBI IpealecTBeHHMKM 0nocuHTe3a KoA. B
HaIllUX MCCIeIOBaHMIX MMOKA3aHO HaJU41e PeaOKC-
Momyaupyoomero 3gdekra y TakKux IPpOU3BOTHBIX
MaHTOTEHOBOI KMCJIOThI, KaK MAHTEHOJI Y TAHTETUH.
ITantetnH, manTeHos u I'TIK HopMaTU3yIOT UHULIM-
MPOBAHHOE XJIOPUIOM AJIIOMUHUS YCUIEHHE 00pa30-
BaHMsI CBOOOTHO-PaTUKAIbLHBIX ITPOAYKTOB U MOJIY-
JIMPYIOT peloKCc-0ajlaHC TKaHW MO3ra 3a CUEeT MOBbI-
IIEHUSI pedOKC-MOTEeHIIMAIa CUCTeMBl INIyTaTHOHA,
MprUYeM MaHTETUH MPOrHO3MPYEMO CHMXKAET YPOBEHb
HEOEJIKOBBIX TUCYJIb(MUIOB, a IIUPOKO U3BECTHbIN D-
IMAHTEHOJI IIPOSIBIIIET HECOMHEHHYIO PEIOKC-IIPOTEK-
TUBHYIO (HEHpo-npoTeKTUBHYIO? [59]) aKTUBHOCTB.
AddexT monynsaTopoB buocuHTe3a KoA HabogaeTcst
1 B OTHOIICHUN aKTUBHOCTH JIETUIPOreHa3 IeHTO030-
docdaTHOrO MyTH, OTpaXkas aKTMBALIMIO OCHOBHOTO
nytu Hapaborku NADPH?' npu HapyuweHuu myna
IJIyTaTMOHA U DHEProoOpa3oBaHUs B LIMKJIE TPUKaAp-
oonoBbIX KucioT B ITHC.

3AKJIIOYEHHME

BocnpousBeneHne aTroMUHIEBOTO HEMPOTOKCH-
K032 y TMOJIOBO3pENbIX 0esbix Kpbic-camok (Al;Cl; —
200 MT/KT BHYTPYXKETYIOUYHO 6 Helellb) TPUBOAUT K
pazButuio OC ¢ HapylleHUeM pedoKC-CTaryca, CU-
CTEeMBI TTyTaTuoHa, akKTuBHOCTH (pepmeHTOB LITK,
IIPDIT npu crabunbHOocTH ypoBHSI KOA u aueTun-
KoA B 6onpmux noymapusx Mo3ra. HazHaueHue ¢
5 HemelM 3KCIIEpUMEHTA NpenIleCTBEHHUKOB OMO-
cuHTe3a KoA (maHTeHOoJ1, MaHTEeTUH) WUJIU €ro UHTU-
ouTopa (rOMOIIAHTOTEHAT) B LIEJIOM OOHAPYKMBaET
cXonmHbIe 3D OEKTH MOLYIISIINN N3YydeHHBIX TTOKa3aTe-
Jielt, BKiIovyasi S-IyTaTUOHWIMPOBAHUE U S-1IMCTEU-
HWINPOBaHUE OEJIKOB M PEHOKC-MOTEHIIA CUCTEMbI
IIyTaTMOHA, YTO MpeanoaraeT HekoepMeHTHBIE (pe-
JIOKC-0MOCpenoBaHHbIC ) 3 PEKThI MOLYISITOPOB OMO-
cuHTte3a KoA.

NCTOYHUK OPMMHAHCUPOBAHUA

PaGora BeINoaHeHa npu noaaepxke rpanTa 3.06 TTIHU
“Konseprenumst” Pecnyonuku benapycs, 2016—2020 rr.;
1.64 TTIHU Pecny6auku benapych “buorexHomorun”,
2019—2020 rr.
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DODEKT MOAYJIATOPOB CUCTEMbI

COBJIIOJEHUE 5TUYECKHUX HOPM

Koughaukm unmepecos. ABTOPHI 3asIBIISIIOT, YTO Y HUX

HeT KOH(M)INKTAa MHTEPECOB.

BAmuueckoe odobperue. Bce sKcriepuMeHTHI ¢ Jiabopa-

TOPHBIMM KUBOTHBIMU BBITIOJHSIJIMCH B COOTBETCTBUU C
3TUYECKUMM HOPMaMU, a Takxke MpaBujiaMu MPOBeIeHUs
HaYYHBIX paboT ¢ MCITOIb30BAHUEM 3KCITEPUMEHTATBHBIX
JKMBOTHBIX B HAayYHBIX UCCIEIOBAHUAX, COCTaBICHHBIMU
Ha ocHoBanuu qupektussl 2010/63/EU u Cosera EBpo-
neiickoro Coro3a Mo oxpaHe XUBOTHBIX, UCIOJIb3yEMbIX B
Hay4yHBIX 1ensx, ot 22.09.2010 r.
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Enzyme a Biosynthesis System on Manifestation of Metabolic Stress
and Glutathione System in the CNS under Aluminium Neurotoxicosis

D. S. Semenovich¢, V. A. Gurinovich’, E. P. Lukiyenko?,
I. N. Katkovskaya®, O. V. Titko?, N. P. Kanunnikova’, and A. G. Moiseenok”

4[nstitute of Biochemistry of Biologically Active Substances, NAS of Belarus, Grodno, Belarus

bYanka Kupala’s Grodno State University, Grodno, Belarus

¢Belozersky Research Institute of Physico-Chemical Biology MSU, Moscow, Russia

Alzheimer’s-like disease was simulated in female adult Wistar CRL(WI) WUBR rats by 6-week intragastric
administration of aluminium chloride at a dose of 200 mg/kg body mass. In the presence of developed oxi-
dative stress (OS), we found a decrease in the activities of tricarboxylic acid cycle (TCA cycle) enzymes and an
increase in the activities of pentose phosphate pathway (PPP) dehydrogenases as well as a reduction of SH-and
SS-groups in proteins (P) along with the increased SH/SS ratio and glutathionylation with simultaneous de-
creases of glutathione (GSH) and the GSH/GSSG ratio and its redox potential in the brain hemispheres. The
glutathione system enzymes were changed multidirectionally, with glutathione reductase remaining stable.
Decreased activities of GSH biosynthesis enzymes and cysteine content were noticed. The intragastric ad-
ministration of the CoA biosynthesis modulators D-panthenol (PL), D-pantethine or D-homopantothenate
(HPA) at a dose of 200 mg/kg since the 5th week of the experiment caused either reduction or leveling of OS
manifestations in blood plasma, an increase in acetyl cholinesterase, normalization of the activities of TCA
cycle and PPP enzymes, P-SH level (not the SH/SS ratio) and a considerable reduction of S-glutathionyla-
tion as well as increases in GSH level, the GSH/GSSG ratio and redox potential in the hemispheres. The ef-
fect of CoA system modulators was manifested in activation of glutathione transferase, a decrease of glutathi-
one peroxidase and less evident activation of GSH biosynthesis enzymes (PL) although they contributed to
the elevation of cysteine content due to the reduced protein S-cysteinylation. The levels and the ratio of
CoA/acetyl-CoA (except for PL) were not changed by toxicosis and the OS modulators. The feasibility of
non-conenzyme effects was confirmed by the administration of HPA. The phenomenon of redox activity of
the CoA biosynthesis modulators with clearly directional effects on the glutathione system and the TCA cycle
and PPP enzymes during alleviation of OS and aluminium neurotoxicosis is discussed.

Keywords: aluminium neurotoxicosis, CoA biosynthesis, glutathione system, oxidative stress, tricarboxylic ac-
id cycle enzymes, pentose phosphate pathway enzymes, D-panthenol, D-pantethine, D-homopantothenate
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