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C nomompio cnektpockonun OIIP nokasao, u9to B
PCAKLMOHHOI CHCTEME CozlepyaIlell KapHO3uH (B-ananmi-L-ructiiun)
HOHBI 3kenesa W aoHop NO /HNO — coms Amrenn, o6pasyiorcs
NIapaMarHUTHBIC JIMHMTPO3WJIBHBIC KOMIUIeKchl kenesa (JTHKIK).
MokHO mpeanonoXUTL, YTO KeIe30 B KapHOo3uHOBbIX JIHKIK
KOOP/IHHHPOBAHO € a30TOM HMH/I430/IbHOTO KOJIbLA THCTHAHHOBOI'O
OCTATKA, & X CHHTE3 POUCXOAMT 4epe3 00pa3oBaHHE HHTEPMEIHATOB,
BKITIOHAIOIIMX  UMHja3oiNaT—aHHoHsl, NO  w/mwm NO. Ogsako
KapHOsuHOBbIe [IHK)K He BO3HHKAIOT B NPHCYTCTBMH [I0HOpA OKCHIA
asora PAPA/NONO. Hanporus, aomopst NO, HO He NO /HNO,
y4acTByloT B oOpasoBauuu uuctenHoBrix JIHKIK. B toxe Bpems
noxasano, 4yro tHoushble JIHKXK npomyumpyrorcs npu nobasnernn
KooH3HMa Q; B cMech, COJIepiKalllyd THOJIbl, MOHBI ¥ejie3a H COJb
Anresm. Ilpu 3ToM B pesynbTare OHOIEKTPOHHOrO OKHciaeHus NO
obpasyercs NO u ybucemuxmnon. Kpome Toro, OJIHOZJIEKTPOHHOE
OKHCJICHHEC HUTPOKCHJIA KATAIM3HPYET UEPYIOIIIA3MHH, YTO IIPHBOJIHT K
ymenbliennio curuana 1P sroro menscomepskamero Genka. Taxum
obpa3oM, ¢opmupoBanue pazmuumbix Bapuantos JHKXK nossomser
aerektuposars NO /HNO B npucyrcTeuu okcuzia azora. B 1o e Bpems
obpasopanue JHKIK Moker ObITh (DH3MONOrMYECKAM MEXAHHIMOM
aerokcukauu NO /HNO.

PaGora nonnepxana rpanramu POOU Ne 12-04-01-246, 13-
04-00967, 14-04-01710. 2

FORMATION OF DIFFERENT DINITROSYL IRON
COMPLEXES WITH INVOLVEMENT OF NITROXYL ANION

Shumaev KB'?, Ruuge EK.%, Kosmachevskaya O.V.', Khapchaeva S.A.',
Nasybullina E.I', Vanin A.F.3, Topunov A.F.!
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Nitric oxide (NO) can be converted to nitroxyl anion (NO") or
nitrosonium ion (NO") as a result of one-electron reduction or oxidation,
respectively. In biological systems NO™ is in equilibrium with its
protonated form — nitroxyl (HNO). Nitrosonium and NO can be parts of
physiologically active compounds — S-nitrosothiols and nitrosyl iron
complexes. It is known that NO/HNO have hypotensive,
cardioprotective and antioxidant properties. Prooxidant and cytotoxic
properties of NO™ are connected with peroxynitrite production in NO~
reaction with O,. NO/HNO donors are considered as perspective
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pharmacological agents. However, NO is the least studied NO
metabolite.

We have shown using EPR spectroscopy that in reaction
system containing carnosine (B-alanyl-L-histidine), iron ions and
Angeli’s salt (NO/HNO donor) paramagnetic dinitrosyl iron complexes
(DNICs) are formed. We supposed that iron in these complexes is
coordinated with nitrogen of imidazole ring of histidine. Synthesis of
carnosine DNICs is probably going through intermediates containing
imidazolate anions, NO™ and/or NO. But carnosine DNICs did not
appear in presence of NO donor PAPA/NONO. In contrast, NO donors
(not NO /HNO) participated in cysteine DNICs formation. At the same
time thiol-containing DNICs appeared if coenzyme Q, was added to the
mixture containing thiols, iron ions and Angeli’s salt. NO and
ubisemiquinone were produced as result of one-electron NO~ oxidation.
Ceruloplasmin catalyzed one-electron NO /HNO oxidation, what
resulted in decrease of typical EPR spectrum of this copper-containing
protein. Thus, the formation of different DNICs helps to detect
NO /HNO in presence of NO. At the same time, DNICs formation with
NO' participation can be the physiological mechanism of its
detoxification.

This work was supported by the Russian Foundation for Basic
Research (grants 12-04-01-246, 13-04-00967, 14-04-01710).
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M3BecTHO, 4TO OCHOBHEIM NOBpEKAAIONIMM (aKTOpoM npH
Pa3BHTHH [IPOLECCOB aNoONTO3a ABAAETCA HepokcHHuTpuT (ONOO-),
KkoTOpBIH 00pasyercs npu B3aumozeiictsnn NO ¢ cynepokcuiom (02-).
JucmyTHpOBaHHe CyNEpOKCHAA ¢ HOMOIIBIO LHTO30NEHOIO thepmenTa
Cu,Zn-COD (cynepokcumaucmyTasa) ssisercs HEPBHYHON W OCHOBHOMH
3AUIMTOH OT MPOUECCOB CBOGOAHOPANMKAILHOIO OKHMCICHHS, OHAKO,
obpasytowmmiicss npu u3GbITO4HOI npoaykims NO TICPOKCHHHTPHT CaM
MOXET HHaKTWBHpOBaTh (epment COD u  yckopsth mporecchs
cBOGOIHOPAIMKATEHOrO OKHCJICHHS. Ipu MOJIC/IHPOBAHHH
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CHMHHOMO3IOBOH TpPaBMbl M3y4Yald COJACPXKAHHE MEIH, KOTOpOe
fABJIsercs nokasaresneMm akTuBHoctd COD, a Takxe NPOAYKLMIO OKCHIA
430Ta B TKaHAX CHMHHOrO Mo3ra. Beul npumener wmeroxg DIIP
CHEKTPOCKOITHM C OLICHKOH COOTHOMEHHA KomiuiekcoB (JDTK),-Cu u
(ADTK),-Fe**-NO (NO/Cu). Cootomerue NO/Cu B TKHAX CIHHHOTO
MO3ra MHTaKTHBIX KPBIC COCTaB/Io B cpeadem 1:80, yro, Buamumo,
CHOCOOCTBYET NPEAOTBPAILCHHIO 06PA30BAHMA IEPOKCHHUTPHUTA. B0
HAHJICHO, 4TO Yepe3 3 CYTOK Nocie TpaBMbl ypoBeHs npoaykiuu NO B
TKaHAX CIMHHOIO MO3ra OKa3aliCs B CPeAHeM B 3 pasa Goubiue, YeMm y
MHTAKTHBIX JKHBOTHBIX, B JajibHeifmieM HablrogaerTcs HEKOTOpoe
CHHXCHHE, HO ypoBeHb NpoAyKuHH NO ocTaercs Bhllle KOHTPOILHBIX
3HaYeHHil B cpeaHeM B 2 pa3sa. Uepez 3 cyTOK mociie TpaBMbI TAKKe
Bospactaer konuentpauus Cull(JI9TK),, oanako, B xpoHMueckoM
[IEPHOJIC OHA OKA3aJlaCh 3HAYMTEILHO HHKE KOHTPOILHOro ypoBHa. B
utore, cootHomenne NO/Cu B paHHEM NMOCTTPaBMATHYECKOM IEpHOJIE
cocraBwio B cpeadeM 1:50, a B mosauem - Bcero 1:3. Usmenenme
AaHHOr0  KO3((dHIMEHTa NEMOHCTPHPYET YXYIIICHHE COCTOSIHHS
AHTHOKCH/IAHTHOH ~ 3alMThl  CIHHHOIO MO3ra B XPOHHYECKOM
[OCTTPABMATHYECKOM IIEPHO/IE.

PaGora mnomuepxana PO®U (rpant Ne 12-04-97035-
p_IloBoikse_a).

STATUS OF ANTIOXIDANT SYSTEM UNDER DAMAGE OF
SPINAL CORD

lafarova G.G., Andrianov V.V., Baltina T.V., Shaikhutdinov L., Yagudin R.Kh.,
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It is known that major damaging factor during the development
of processes of apoptosis is the peroxynitrite (ONOO-), which is formed
when NO interacted with superoxide (02-). Dismutation of superoxide
by cytosolic enzyme Cu,Zn-COD (superoxide dismutase) is the primary
and primary protection against free-radical oxidation processes,
however, formed by excessive production of NO peroxynitrite itself can
inactivate an enzyme COD and accelerate the processes of free radical
oxidation. During modeling of spinal cord injury 1t is studied the
content of copper, which is an indicator of activity of COD, and also the
production of NO in the tissues of the spinal cord. There was applied the
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method of EPR spectroscopy with the examination of ratio of complexes
(DETC),-Cu and (DETC),-Fe’-NO (NO/Cu). Ratio NO/Cu in the
tissues of the spinal cord intact rats is averaged 1:80, which is,
apparently, helps prevent the formation of peroxynitrite, It was found
that after 3 days after injury the level of NO production in the tissues of
the spinal cord was on the average in 3 times more, than in intact
animals in the future, there is some decrease, but NO production remains
above the test values in average 2 times. In 3 days after the injury also
increases the concentration of Cull(DETC),, however, in chronic period,
it was significantly below the control level. In the end, the ratio of the
NO/Cu in early posttraumatic period amounted to an average of 1:50,
and in late - 1:3. Changing of this ratio shows the impairmentof the
antioxidant protection of the spinal cord in chronic posttraumatic period.

The research support by RFBR (grant Ne 12-04-97035-

r_Povolje i).

»PRE-PRE-CLINICAL“ DIAGNOSTICS OF ANTIOXIDATIVE
HOMEOQOSTASIS CONDITION AND ITS VALUE FOR PRIMARY
PREVENTION

LN. Popov and G. Lewin
Research Institute for Antioxidative Therapy, Berlin, Germany

An important feature of the living beings in contrast to the
non-living matter is their ability to actively protect themselves from the
uncontrolled oxidation due to itself during the phylogenesis developed
antioxidative system of the organism. The imbalance between the pro-
and anti-oxidative processes in an organism leads to the formation of a
state named as an oxidative stress. This pathology is observed in many
human and animal diseases of different origin and apparently it mediates
the process of aging. The methods to avoid occurrence of disease either
through eliminating of disease agents or increasing resistance to
potential disease are understood as primary prevention. Hence, the
timely detection of oxidative stress enables to interrupt it in the frame of
the primary prevention and to stop the development of undesirable
consequences.

The main drawback of a lot of known methods for assessment
of the antioxidative defence and determination of the oxidative damage
is their incomparability with each other and the lacking possibility for
the quantitative judgement of the degree of oxidative stress in an
organism.
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