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BNMUAHUE HATUBHbIX N'YMUHOBbLIX KUCNTOT HU3UHHOIO TOP®A
TOMCKOW OBJIACTU HA OKUCJIUTEJNIbHOE ®OC®OPUITIUPOBAHUE
B MUTOXOHOPUAX B YCNOBUAX FTMMOKCUN

! Cnbupckmin rocyaapCTBEHHBIN MeQULIMHCKUIA yH1BepcuTeT, Tomck, Poccus.

2 TOMCKMI# MONUTEXHUUYECKMIT yHuBepcuTeT, Tomck, Poccus.

VYcraHoBieHO, uTO ryMUHOBBIe KUCIOThI Topha ('KT) B yClnoBHsIX 3KCIIEPUMEHTAILHOW HOP-
MOOApUYECKON T'HIICPKaNHMYECKOH THUIIOKCHM HOPMAIM3yIOT AaKTUBHOCTb CYKIMHAT- |
HAJI-3aBHCUMBIX IIPOLIECCOB DHEPrONPOAYKLIUY B MUTOXOHPUAX TOJIOBHOIO MO3ra U IE€YEHU
MBILIEH U MPEAOTBPAILAIOT Pa300IleHHe OKUCIUTEIbHOro (GochoprmpoBanus. AHTUTUIIOK-
cuueckoe nericteue I'KT He ycTymaet adekram dTaJOHHOTO aHTUTUIIOKCAHTa IUTHAPOKBEP-
[ETHHA B TOJOBHOM MO3Te€ M MPEBOCXOIUT TAKOBOE B TIEUCHH. BBISBICHHAS ITOJ IEHCTBHEM
I'KT HOopManu3anusi OKUCIUTELHOTO (GOChHOPUINPOBaHHS B MUTOXOHIPHSIX TOIOBHOTO MO3Ta
U TICUCHHU, BEPOSATHO, 00YCIOBICHA X MPOTEKTOPHBIMHU CBOHCTBAMH, OJIarogapsi KOTOPBIM IIpe-
JIOTBpALAETCs CBOOOJHOPAIUKATIBHOE MOBPEKACHUE KJIETOK U OPraHeJUl B YCIOBHUSIX THIIOK-

CHUH.

KaroueBble cj10Ba: TYMHUHOBBIC KHCJIOTHI TOP(a; THIIOKCHS; aHTHTHIIOKCHYECKOEe JeHCTBUE;
OKHCIUTENbHOE GochHOoprImpoBaHHe.

CornacHO JUTEpaTypHbIM JaHHBIM, THUIIOKCHYECKOE
BO3/ICHCTBHE COMPOBOXKAACTCS YCHIICHUEM IIPOLIECCOB I1e-
PEKHUCHOTO OKHCIICHUS JIMMUAOB U, KaK CIEICTBUE, Pa300-
MIEHHEM OKHCIUTEIBHOTO (hoChHOPHINPOBAHUS B MHTO-
xoHApuwsx (MX) B pesynsrare CBOOOTHOPAIUKAIBHOTO
noBpexeHus kiertok [1]. ['yMuHOBBIE KHCIOTBI TOopda
(I'KT) mposBISIOT BBIpRKCHHBIC AHTHOKCHIAHTHBIC
[2—-5] um xemarmpyrome cBoiictBa [6—9], oOmagaror
CNOCOOHOCTBI0 00Pa30BHIBATH KOMILIEKCHI C HIOHAMH Me-
TaJJIOB, B TOM YMCJIE U HOHAMU KaJIbLUs, IOBPEXKIAIOIIH-
MU MeMOpaHbl MX MpH THIIOKCHYECKUX COCTOSHHSIX
[10-13].

Hcxonst U3 31010, € LIEJbIO BBISBICHUS BO3MOYKHBIX Me-
XaHU3MOB aHTurunokcudeckoro nerctBust [' KT mbr mpo-
BEJIM UCCIICIOBAaHNE UX BIHSHHS Ha OKHCIHUTEIBHOE (Oc-
¢dopmwupoBarne B MX TOJIOBHOTO MO3ra W TNEYCHH HA
(hOoHE TUTIOKCHYECKOTO BO3ICHUCTBUS B CPABHCHUH C aHTH-
okcumanToM muruapoksepueruHoMm (JIKB) [14], obxna-
JAIOIIUM LEepeOpONPOTEKTOPHBIMUA U T€MOPEOJIOTHYECKH-
MU CBOMCTBAMH IPU OCTPOH HILEMHH TOJOBHOTO MO3Tra
[15] u undapkre muokapaa [16].

3KC}’l€puM€Hma]ZbH(l}Z Xumuveckas 4acmbv

I'ymunoBsie kucnots! (I'K) m3Bnekamu n3 HU3HMHHOTO
JIPEBECHO-TPaBSIHOTO BUaa Topdha MectopoxaeHus “Kirro-
kBeHHOe” Tomckoit obact 0,1 H pacTBOPOM HATpPHS THJI-
pokcuma 6e3 HarpeBaHMs, ocaxmanu u3 sKkcrpakra 10 %
pacTBOpPOM XJIOPUCTOBOIOPOIAHOM KHCIIOTBI, OTMBIBAJIH
BOJOM, OYMIIIEHHOMN 10 HEUTPAJILHON PEAKLIUHU 1O JaKMY-
CY, U BBICYIIMBAJIM NPU KOMHATHOHM Temmeparype. CraH-
nmapruzaumio uccienyembix KT mpoBomgunu coriacHo
pazpaboTaHHBIM HamH paHee Kputepusm [17], ocHOBaH-
HbIM Ha pesynbrartax MK-cnexTpockonuu (aHaiu3 nMpoBo-
i Ha UK-@ypee-cnekrpomerpe Nicolet 5700, Thermo
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Electron corp., CILIA, no metoxy npeccoanusi ¢ KBr B
cootHomeHnu 1:100 coOTBETCTBEHHO, B MHTEpBAJIC 3HAa-
yenuit yactoThl oT 500 10 4000 cm '), MeTOnOB 0OpaTHO-
ro TUTpOBaHHS (COAEp)KaHME KUCIBIX (DYHKIMOHATBHBIX
TPYII ONPEACISLIH OAPUTOBBIM — JUISI CyMMBI (peHOIB-
HBIX U KapOOKCHJIBHBIX TPYIIl U KaJbIMK-alleTaTHBIM Me-
TOJIOM — JIJISl CyMMBI KapOOKCHIIbHBIX rpyril [ 18], comep-
KaHue (EHONBHBIX THAPOKCUIIOB HAXOIWIIN 10 Pa3HOCTU
MEKIYy CYMMapHBIM CONIEpXKaHHEM (DYHKIIMOHAJIBHBIX
TPyYIII U COAEP)KaHNEeM KapOOKCUIIbHBIX IPYIII), JJIEMEHT-
HOTO aHanmu3a (OMpeNeNsyii METOJOM COXOKCHHUS Ha
C,H,N-anamu3zarope “Carlo Erba Strumentazione” Moneib
1106, Utanus, conepxaHue KUCIOPOAa — MO Pa3HOCTH),
crekTpockonui B YO ob6xacTu (IPOBOAMIM HA CIEKTPO-
¢doromerpe Uvikon 943, Utanus, B Auana3oHe IJIMH BOJIH
190 -700 M B KBapIEBOW KIOBETE TOMIIUHOW | cM
0,001 % BoaubIx pactBopoB ['K), sKCcKIIIO3MOHHO# XpoMa-
Torpadun (mposoawian MetoroM BOXKX Ha sKCKIIO3MOH-
Hod  kxomonke  Supelco PROGEL-TSK GMPXL
300 x 7,8 mm, Smnonus; copbeHT — 13 MukpoH, >¢pdek-
TUBHOCTh KoJNIOHKM — 11000 T.T.; moaBwkHas ¢dasza —
Boja, | mu/muH; xpomarorpag Agilent 1100, I'epmanus, c
BaKyyMHBIM JIeTa3aTOPOM, YCTHIPEXKaHAILHBIM TPaJNCHT-
HBIM HACOCOM M KOJIOHOYHBIM TEPMOCTATOM).

[onyuyennsie I'KT mpencraBistor coOol KpUCTaUIU-
YEeCKHI MOPOIIOK TEMHO-KOPHYHEBOTO IIBETa, O3 3amaxa.
UK-cnekrp nccnenyembix I'KT comepxur xapakrepHbie
MOJIOCHI ToTIoNIeHusT npu JuymHax BormH 3500 — 3300,
3250 -3200, 2920, 2860, 1460 — 1440, 700 -900,
2600 — 2500, 1725-1700, 1625-1610, 1510- 1500,
1250 — 1225, 1050 — 1150 cm~ . Coneprxanre KapOOKCHITh-
HBIX Tpymn 2,86 MI - 9KB/T; (PEHOJNBHBIX THIPOKCHIOB —
3,22 mr - 5kB/T. Abcopbrmonnblii cnextp I'KT B ynbTpa-
¢uoeToBOM 00MacTH BBINIAWT KaK MOJOTas KpHBasi,
HMEET CIUIOIIHOE MONIoIIeHHe B MHTepBaje oT 220 1o
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BuustHue ryMHHOBBIX KHCIIOT TOpda U AUTHIPOKBEPLETHHA Ha OKMCIUTENbHOE (OCHOPHITNPOBAHNE MUTOXOHPHIL FOJIOBHOTO Mo3ra (da, 0,
6) W IIeYeHH (2, O, e ) MBIIIeH IpH HOpMOOapHIECKOil THIIEPKATHUIECKON THITOKCHH.

Mpumeuanus: a ). [To ocu abcuucce ykazaHsl TpyNIbl: / — KOHTPOJb; 2 — runokcus; 3 — runokcus + ['K; 4 — rumokens + IKB. Ceetnbie
CTOJIOMKM — 3HAYSHHUSI NCCIIEAYEMBIX ITOKa3aTeliel IPH OKUCICHUH SHIOTeHHBIX CyOCTpaToOB; TEMHBIE — CYKIMHATA; 3aIITPUXOBaHHbIE —
CMeCH MajaTa M ITyTaMara; YepHble — MaJlaTa, IIIyTaMara i MaJoHaTa; ¢ BEPTHKAIBHOH ITPUXOBKOI — MaJara, NTyTaMaTra i aMHHOOKCH-
auerara. 6 ). ITo ocsim opauHat pombamu cBepxy o003Ha4eHbI BennuuHsbl pasoit mkans! (CI, K, AJ®D/O), cronbuamyu — BeTHUYHUHBI Jie-
B miKkank! (HaHOrpaMM — atoM O,/MuH - Mr Gejika). 6 ) [IpuBeeHb! TONBKO 3HAYEHHS CTATUCTHIECKHU 3HAIUMBIX ( p < 0,05) ommmauit KT

ot JIKB u koHTpOJIS.

800 HM, pe3Ko BO3pacTarollee B KOPOTKOBOJIIHOBYIO CTOPO-
Hy, HMeeT 2 MaKCHMyMa [OIIOMEHHs B 001acTu
245+ 2 um u 294 + 2 um. KoappuuumeHTbl SKCTHHKIMN
npu jgmuHe BomHBI 465 HM  (E,)  cocraBmsior
0,020 £ 0,002, mpu pnuHe BoiHBl 650 HM (Egsy) —
0,0041 £ 0,0004, paccauTaHHBI Ha UX OCHOBAaHHH KO3(-
¢unuent nserHoctu (E,qs/Eqsy) cocramster 4,88  0,05.
ITo anementHOMy coctaBy I'KT comepxkar macc. %: C
47,0; H 5,5; N 3,8; O 43,5. MoekynsipHO-MaccoBO€ pac-
npeaenenue KT umeer xapakTepHBIH CIEKTp, MOJIEKY-
nsiprast macca KT cocrasmsier 1000 — 1200 x/la.
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3KCl’l€puM€Hmaflea}l buoNO2ULeCcKas 4acmo

DKCIEpUMEHTHI TIPOBEICHBI Ha 24 TMOJIOBO3PEIIbIX Oec-
TOPOJIHBIX MBIIIAaX-camiiax Maccoir 18 —22 r. [19], koro-
pBie OBUTH pa3/ieneHbl Ha 4 uccieyeMble TPYIIbI, B Kax-
JIOU 110 6 )KUBOTHBIX. |-5 TPyTIITa — MBIIIH, 1O MOJIEITHPO-
BaHUs THITOKcHH, oiaydasmue I'KT BHyTpuOprommHHO 1
pa3 B cyT B TeueHue S5 nmHed B nmose 100 mr/kr B BUE
3 macc. % BOJHOTO pacTBOpa. 2-si TPyMIla — >KUBOTHbIE,
MOJTyYaBIIIME B KAUECTBE Mpernapara CpaBHEHHUSI aHTHOKCH-
JAHT JIUTHIPOKBEpUeTHH (JIaBUTON, TUTHAPOKBEPIETHH
(IKB), 3A0 “AmeTHC”, bnarosemeHck, TY
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9325-001-70692152-07 ot 12.04.2007 1.) — coeauHeHue
¢ nonudenonsHON cTpykTypoit (hnaBonoun) [14], obina-
Jaroliee HepeOpOnpOTEKTOPHBIMU U F€éMOPEOIOTHYECKHU-
MU CBOICTBaMU IIPU OCTPOIl MIIEMUU T'OJIOBHOIO MO3ra
[15] u uaapkre muokapaa [16]. AuruapoxkBepLeTHH BBO-
JIAIIA TIPEIBAPUTENILHO BHYTPUOpIOMIMHHO | pa3 B cyT
KypcoM 5 JHEW B BHUJE pacTBOpa, NPUTOTOBIEHHOIO Ha
10 % oranone B mo3e 100 mr/kr. Ilocnennee BBeaeHHe
npernapara I'KT u JIKB ocymectsnsiinu 3a 2 4 10 co3za-
HUS TUTIOKCUH. 3-5 TpyIia — KUBOTHBIC IPYIIITBI CPaBHE-
HUSl, TIOJYYaBIINE IO THIIOKCHH SKBHOOBEMHBIC KOIHUYC-
CTBa JMCTWUIMPOBAHHOM BoAbl. B 4-10 rpymnmy Bomnum
MBILIY UHTAKTHOT'O KOHTPOJIS.

Jns MopenupoBaHUST HOPMOOAPHUECKON THUIIEPKAITHHU-
yecko runokcuu [20] mplied moMeniand B repMeTud-
HYI0 eMKocTh 00bemMoMm 0,2 1 mipu ¢ =20 —22 °C 1o Ha-
CTYIUICHUS] arOHAJILHOTO JIBIXaHUS W TeHEPATN30BAHHBIX
CYIIOPOT, OTpeIesIeMbIX BU3yallbHO (B CpeIHEM I WH-
TaKTHBIX ~ KHBOTHBIX  3TOT  TIEPUOA  COCTAaBJISI
16,5+ 1,5 MUH U CONPOBOXKAAICS HapyLIEHUEM KOOpIU-
HaIlWU JBIDKCHUH, TBIXaHUA M cymoporamn). JKUBOTHBIX
YMEPILUBJUIA METOJOM JIMCIIOKALMHU ILIEHHBIX [103BOHKOB,
HETIOCPEACTBEHHO TMocie 16,5 MUH 3KCHO3WIIMHA THUTOK-
CHUH.

@yHKIMOHAIbHOE cocTosHHEe MX OlLeHUBalIM MO JbI-
XaTelIbHOW aKTUBHOCTH TOMOIeHaTa TOJIOBHOTO MO3ra U
MEYeHH TOJSIporpauIeckKuM METOJOM Ha aHalN3aTope
“Oxkenepr-001-401” (OxoHMKC-OKCTIepT, MOCKBa), UMEI0-
eM JIaTYUK U3MEPEHHUS] PACTBOPEHHOTO B BOJIE KHUCIIOPO-
na [21]. PaccunThiBaim CKOPOCTh MOTPEOICHUS KACIOPO-
na MX 110, Bo BpeMs U Tioclie 1uKIia (hochOpriIupoBaHus
no6asnenHol 10 koHueHtpaiuu 1 - 10-4M AI® (V,,,
V, u V,,) u Bpems pochopunrpoBanus. B kagectse cyod-
CTpaTOB HCIONB30BATH (HIIABHH3ABUCUMBIH — CYKIIMHAT
1-10-3M u HAJI-3aBUCHMBIE — MaJjiaT U [IyTamat, 110
3 - 103 M. C 1esbio BLISBICHHS BKJIa1a B SHEPTOIPOLYK-
muto MX npu oxuciennu HAJI-3aBuCHMBIX CyOCTpaToB
(HA-3C) suporennoit SAK (94K) npumMeHsin MHrHOU-
Top cykuuHaraeruaporenassl (CAI) manonar 2 - 1073 M
U UHruburop amuHOTpaHc(epa3 aMHHOOKCHAlETaT
5 - 10~* M. Boruucssin Ko3(GQpUIMEHTE CTUMYISALUK IbI-
xanust  (C=V,;/V,,),  IbIXaTelpbHOI0  KOHTPOIS
(AK=V,/V,) U CONpsKEHHOCTH OKHUCIHUTENBHOrO (hoc-
tdhopmmpoBanus ALD/O.

JloCTOBEpPHOCTh PA3NUYMI OLICHUBAIN O KPUTEPHIO
Bunkokcona — ManHa — YUTHU IIpU YpOBHE 3HAYUMO-
ctu 5 % (p <0,05).

Pezynomamut u ux obcyscoenue

l'mmokcnst B yCIIOBHSX HAIIEro SKCIEPHMEHTA IIPHUBO-
IUT K BO3PACTaHHWIO CKOPOCTH TOIJIOMICHHUS KHCIOPOna
MX rosioBHOro Mo3ra ¥ NEYEHH MBILIEH MPU OKUCICHUU
9HJIOTEHHBIX CyOCTPaTOB M YMEHBIICHHUIO 3 dekTnBHOCTH
OKHCITUTEIBHOTO (HOCHOPHITUPOBAHUS (CHIKEHHE BEIIH-
g CII, 1K u AJI®/O) (pucyHok, a ). [logoOHas 3akoHO-
MEpPHOCTh HAONIONACTCS TAKKe M MpH yTHIU3anud MX
TOJIOBHOTO MO3Ta M NEYCHU SK30TCHHBIX CYOCTPaToB —
cykuunara u cmecu HAJI-3C. Ilpu okucneHuu oprasesn-
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namu HAJI-3C HabGnronany CHU)KEHHUE METa0OJIUYeCKOTO
KOHTpPOJIA ABIXaHHUsI OpraHeNI, Ha YTO YKa3bIBA€T IOBBI-
HIEHHE CKOPOCTEH KOHTPOIUPYEMOTO OKUCIICHUS CyOCTpa-
T0B (Vy,, V,4,) B 3HAUUTEIBHO OOJNBIIEH CTENCHU, YEM
¢dochopumupyromero (V;), U CyIIECTBEHHOE CHIKCHUE
3 (PEKTUBHOCTH OKUCIUTENBHOTO (hOoCHOPHITNPOBAHIS —
kodppunmenta AJID/O. Kommiekc BhISBICHHBIX H3MEHE-
HUM MOXXET yKa3bIBAaTh Ha pa300IIeHUe MPOoLecca OKUCIIH-
TenpHOTO (hochopunupoBanus B MX rooBHOro Mosra u
TIEYEHN MBIIIEH O] IEHCTBUEM TUITOKCHH.

MHruOuTOpHBIA aHAIN3 YKa3bIBaeT HA CHIDKCHHE IIPH
n30paHHON MOJENH TUIOKCHH YYBCTBHTEIBHOCTH IIBIXa-
Husgs MX B ronoBHoM mosre mipu okuciennn HAJ[-3C B
MHUOKapne k 6iokaropy C/II" — ManoHaTy U aMHHOTpaHC-
(bepa3z — aMHHOOKCHALETaTy (PUCYHOK, 0 ), UTO OTPaskaeT
pa3BHUBAIOIIEECS] TOPMOKECHIE 00PA30BaHUS H OKHCICHHS
O5IK [22, 23]. B omnuue or MX ronoBHoro mosra, MX
neueHu Melei npu okucinenun HAJI-3C xapaktepuzoBa-
JIUCBH (PUCYHOK, O) YBEJIMYEHUEM YYBCTBUTEIBLHOCTH K UH-
rubutopy CAI' — MajoHary, 4To rOBOPUT O MIPEUMYLIECT-
BeHHOM okucieHnn nmu ISK. [TogoOHbIe JaHHBIE XOPO-
IO COMIAcylOTCsl C JINTEpaTypHbIMU CBEICHUSIMH O
MEHbIIIEH YyBCTBUTEIBHOCTH KJIETOK IIEYEHU K HEJOCTaT-
Ky KHCJIOPOZIa B CPABHEHUU C TOJOBHBIM MO3ToM [24].

B rpynne mbluel, npegsaputensHo nonydasmux KT,
K 16,5 MUHyTEe SKCIO3ULUM TI'MIIOKCHMM IIPU3HAKOB aro-
HAJIBHOTO JIBIXaHHS ¥ TEHEPATM30BaHHBIX CYJIOPOT HE OT-
Medanock. | YMHHOBBIE KUCIIOTHI CIIOCOOCTBOBAIN YMEHB-
[ICHUIO CKOPOCTEH yTHWIM3AIlNK 3HIOTCHHBIX CyOCTpaToB
(Va4 V3 1 V) MX TOTOBHOTO MO3Ta U IIEUYCHH BO BCEX
METa0OIMIECKUX COCTOSHUSAX IIPU YBEIWYECHHH COMpS-
JKEHHOCTH OKHCIUTEIhHOTO (hochopmmpoBanus (yBeiu-
yenue ko3pdunmenra AJID/O) (pucyHok, 6, 0 ). [Tox neii-
crBueM ['KT B MX rojoBHOro Mosra u ne4yeHu T'UInoKCHU-
YECKUX YKUBOTHBIX HabIronaercs YBEJINYEHUE
(P PEKTUBHOCTH OKUCIICHUS CyOCTPaTOB BCEX TUIIOB (CHHU-
JKEeHHe cKopocTel pixaHus MX Bo BCcex METab0INYEeCKHX
COCTOSIHUSIX) W OKHCIUTEIBHOTO (HochoprimpoBaHus
(yBemmuenue kod¢pduuuentos C, JK), mpomcxommiio
BOCCTAHOBJICHHE METa0OINYeCKOro KOHTPOJIS JIbIXaHMUS.
Crnenyer OTMETUTb, YTO NpU OKUCIeHMHM MX medeHu
HAJl-3aBucumbix cyocrparoB I'KT Hapsany ¢ yBeianueHH-
em koddduruentoB CJI u JIK cnocoOGcTBOBanM 3HAYM-
TEJIbHOMY CHIDKEHUIO CKOPOCTE KOHTPOIUPYEMOTO OKHUC-
neHust VUV, 4TO NPUBOAMIO K PACIIMPEHUIO JHamna-
30Ha JbIXaTeNbHOH akTuBHOCTH opraHemn (V;—V,). B
MX rpynnsl KuBOTHbIX, nonyuaBmux KT, ormedena
HOpManu3aims 3HaueHud kod¢pduuuentoB AJAD/O npu
OKHCIJICHHH CyOCTpaTroB BCEX TUIIOB IO CPaBHEHMIO C Ta-
KOBBIM ITOKa3aTeieM HelleueHbBIX KUBOTHBIX (PUCYHOK, O,
0). DTO CBHUJCTEIBCTBYET 00 yCTpaHEHUH MPU3HAKOB pa-
300IIeHIST OKHUCIUTENBHOTO (HOCHOPMINPOBAHHS TIPH TH-
nokcud mox nerictsueM [ KT.

WNuruburopusiii anaim3 HAJI-3aBHCHMOTO OKUCIICHHS
MoKa3all (PUCYHOK, 6 ) yBeiumdeHne B MX rojoBHOT0O MO3-
ra Mbluel, npensapurensHo nonydasmux ['KT, aktuBHO-
cTi obpasoBanus u okucieHnus 5K [25] yro, mo cyrw,
orpaxkaer nporektuBHoe aeictere ' KT B naHHbIX ycio-
Busix. 'K B MX nedenu Mblei NogaepKUBaId BHICOKYIO
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AKTUBHOCTh OKHUCIIeHHs W oOpazoBanus OIK u pesu-
CTEHTHOE COCTOSIHUE SHEPTONPOIYKIINH.

B otnuune ot I'KT, B rpymire mbiieit, mpenBapuTensHO
nonyuaBmux JIKB, k 16,5 Mun rumokcuu cymoporu Ha-
omromatores 'y 16,7 % KUBOTHBIX. JIUTHIPOKBEpIICTHH
cnocoOcTBOBaJ yBenmuueHuto kodddunuenra AJ[D/O npu
OKHcIIeHNH MX TOJIOBHOrO MO3ra MBIIIEH YHIOTCHHBIX
cyocrparoB. [Ipu oxucienurn MX roJIoBHOro Mo3ra Mbl-
mIeif 9K30TeHHBIX CYOCTpaToB (CyKIMHATA JINO0 CMECH Ma-
nara u miyramara) KB mnpensrcTBoBan yBEIMYEHUIO
ckopoctH pochoprnupyromero neixanust MX U naaeHuro
BeanuuH kodpdurentos CJ, 1K u AJID/O, cHIKEHHBIX
y TUIIOKCHUYECKUX JKMBOTHBIX, HE 3alUILEHHBIX IIpenapa-
TOM (PUCYHOK, d, 0, ). DTO CBUAETEILCTBYET 00 YBEJIH-
yeHUH 3(PPEKTUBHOCTH OKUCIUTEIHHOTO (HOCHOPUIHPO-
BaHUS B MX TOJIOBHOIO MO3ra *KHBOTHBIX, MOTYYaBIIUX
JKB.

WNuruburopusiii aHanm3 HAJI-3aBUCHMOTO JBIXaHUS C
HCIOJIb30BAaHUEM MAJIOHATa II03BOJIMJI YCTaHOBUTb CHH-
kerue non aericteueM JIKB ckopocrelt KoHTponmmpyemo-
ro apixauud MX rosioBHOro Mo3ra I'MIIOKCHUYECKUX KH-
BOTHBIX (V,, U V,) TpH yBennmdeHHH KOd(PHINCHTA
AJI®/O (pucyHok, a, 6, 6); MPUMCHEHUE HHIHOUTOpPA
aMHHOOKCHAlleTaTa M0Ka3ajl0 yMEHbIIEHUE JbIXaTeIbHON
aKTHBHOCTH MX TI€4eHH BO BCEX METaOOIMUYECKHX CO-
CTOSIHUSIX TIpU HensMeHHBIX Kod(p¢ummenrax CI n K
(pucyHok, e, 0, e). CnenoBarensHo, /JIKB mnpensitctByer
HapyleHuto npu runokcun HAJ[-3aBucumoro 3BeHa
oKHcIeHus cyOcTparoB B MX, Hanbosee 4yBCTBUTEIbHO-
TO K JJaHHOUW maroyioruu [26].

[ox netictBuem JIKB mpoucxoaut yBenudenue s¢pdek-
TUBHOCTH OKHCIHTEIBHOTO (hochopmmupoBanns B MX
MEYEHN TUTIOKCUYECKHUX YKMBOTHBIX MPH OKUCIICHUH MMU
SHJIOTEHHBIX CyOCTparoB. JMTHAPOKBEPIICTHH TIPH OKHC-
JIEHUU CYyKIMHATa NPEISTCTBOBAJ YBEJIMYEHHUIO CKOPO-
cred apixanusg MX medeHu A0, BO BpEMS M NOCHE LMKIa
dhochopumupoBanus AJI® u pa3oOIIEHUIO OKUCIUTEIb-
Horo (ochoprmposanus (yBennuenue BenmanH CJI, JIK
u AJI®/O). IIpu oKHCIEHUH CMeCH Majara M TiyTamara
MX mneuenn Mmebimeit, nonyuyasmux JIKB B ycnoBusix ru-
MTOKCHH, HAOIOMaIK (PUCYHOK, 2, 0, € ) YMEHbBIIIEHHE CKO-
pocrteii IbIXaHUs BO BceX METab0IMYECKUX COCTOSHUSAX, a
yBenmdeHue kodpdumuento CI, K u AID/O Ttarke
[I03BOJISIET TOBOPUTH O POCTE CONPSKEHHOCTH OKHCIIH-
TENBHOTO (POCHOPHIUPOBAHUS, COXPAHHOCTU CTPYKTYPHI
opranesi [27]. Uaruburtopusiil ananusz HAJ{-3aBucumoro
neixanuss MX nedenu mbiieid, nonydasuux JJKB, mo3so-
JUJI YCTaHOBUTH 3HAYUTEIBHOE YBEIMYEHHE 4YYBCTBH-
TEJILHOCTH OPTaHeNlI K aMUHOOKCHALETaTy (PUCYHOK, O),
YTO YKa3bIBae€T HA COXPAHHOCTH O] ACHCTBUEM IIpenapa-
Ta MEXaHU3MOB MHTEHCUBHOTO 00pa3zoBanust AT® B kiet-
Ke npu runokcun — npoxykuuu K [25, 27].

BwMmecte ¢ Ttem ckopoctu abixaHus MX medeHu pu
yrunmzanun 3Hn0reHHsx 1 HAJI-3C B rpymime mblmmei,
sanuieHHbx JIKB, npeBblliany BeIMYUHBI, HaOIronae-
MBIC Y TUIIOKCUYECKUX )KUBOTHBIX, TPOPHIAKTHUCCKH 10~
nydaBmux KT (pucyHOK), 4TO MOXET yKa3bIBaTh Ha OT-
HOCHTEJIBHO MEHBIIYI0 aHTUTMIIOKCUYECKYI0 aKTUBHOCTh
JKB B neyenu npu u30paHHON MOJENIM THIIOKCHH.
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Takum obOpazom, I'KT Ha mopenu HOopMoOapudeckoit
THUTEPKATHUIECKON THUMOKCUY HOPMAJM3YIOT aKTHBHOCTD
cykuuHar- 1 HAJ[-3aBUCHMBIX POLIECCOB HHEPTONPOAYK-
[IMY B TOJIOBHOM MO3T€ ¥ ITEYCHN MBIIIEH ¥ MpeI0TBpaIia-
0T pa3o0IIeHHe OKUCIUTENHHOro (HochOopUINpOBaHHUS.
AnTurunokcuaeckoe neiicteue ['KT He yerymaer addek-
TaM HCIOJIb3YeMOTO B KauecTBe OObEKTa CpPaBHEHUS IH-
THIPOKBEPIIETHHA B TOJIOBHOM MO3TE€ M MPEBOCXOIUT Ta-
KOBO€ B neyueHu. BrisienenHasa nop aevicteuem ['KT Hop-
MaJM3alusl  OKUCIUTEIBHOTO  (pochopuarpoBaHus B
MUTOXOHJPHUSAX TOJIOBHOTO MO3ra M II€YEHH, BEPOATHO,
00yCJIOBIIEHa WX IMPOTEKTOPHBIMH CBOWCTBAMH, IPEIOT-
BpallaIOMIMMHU CBOOOAHOPAAUKATILHOE TIOBPEXKACHUE Kile-
TOK ¥ OPTaHEJUI B yCIOBUSX THIIOKCHU.
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EFFECT OF NATIVE HUMIC ACIDS ISOLATED FROM LOWLAND PEAT
OF TOMSK REGION ON THE MITOCHONDRIAL OXIDATIVE PHOSPHORYLATION
UNDER HYPOXIA CONDITIONS

M. V. Belousov’, R. R. Akhmedzhanov?, M. V. Zykova', K. Yu. Vasil'ev', and M. S. Yusubov'?
! Siberian State Medical University, Tomsk, 634050 Russia

2 Tomsk National Research Polytechnic University, Tomsk, 634050 Russia

IMocrynuna 28.12.12

The properties of native humic acids isolated from lowland peat of Tomsk region have been studied under conditions of experimental normobaric hypoxia
with hypercapnia. It is established that peat humic acids (PHAs) normalize the activity of succinate- and NAD-dependent processes of energy production and
prevent disconnection of oxidative phosphorylation in cerebral and hepatic mitochondria of mice. The antihypoxic action of PHAs is comparable with that of
the reference antihypoxant dihydroquercetin in the brain and exceeds the reference drug effect in the liver. The PHA-induced normalization of oxidative
phosphorylation in cerebral and hepatic mitochondria is probably related to their protective properties, which prevent free-radical damage of the cells and or-

ganelles under hypoxia conditions.

Keywords: humic acids of peat; hypoxia; antihypoxic action; oxidative phosphorylation.
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