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Superoxide (O )-producing thermostable complexes of NADPH-
containing protein component (NPC) with Fe(lll) - NPC-Fe(lll) was isolated
and purified from pink raisin (without seeds) and grape seeds for the first
time. In particularly, during isolation and purification of these complexes
its fractionation at pH 9,5, precipitation at pH 4,8, ion exchanging
chromatography on cellulose DE-52 and incubation in boiling water were
carried out. The forms and maximums of optical absorption specta of
these complexes from grape seeds significantly differs from that of the
complex from raisin. But in both cases in UV region the characteristic for
the proteins absorptions at 280 nm were observed. The arithmetic
averages of produced O, .in solution and gase phase were determined. In a
lyophilized state these complexes provide high stability, when losing O,
producing activity only to 11-12% during storage a year. After blowing of
the aqueous solution of these complexes by oxygen, the monocomponent
and regulating stationary concentration of the gas phase superoxide
radicals were produced and transferred with oxygen into glass or silicone
tubes. In the perspective the produced gas phase O, can be used at lung
infection diseases with the oxygen mask.
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There is a certain antioxidant activity in the tissues of raisins and grape
seeds, they exhibit protective effect at different types of pathological states and
diseases [1-4]. As active intermediates, raisins and grape seeds contain ions of
various metals, in particular, iron and copper [5,6]. On the other hand, the
antioxidant status of raisin and grape seed should be in physiological balance
with the prooxidant status, which should be connected with Fe(lll) and Cu(ll)
ions.

The aim of this work is to isolate and purify NPC -Fe(lll) thermostable
complex from pink raisin and white grape seeds and use these biosystems as
sources of gas phase O,

Material and methods.

Isolation and purification of isoforms of the NPC-Fe (lll) complexes
from grape raisin and grape seeds.

The isoforms of O, - producing NPC-Fe (Ill) complexes from grape raisin
and grape seeds isolated and purified by licensed methods [7], using process of
the releasing from indicated sources of the isoforms of NPC-Fe(lll) complexes at
pH 9,5 by ferriHb (50 mkM), its precipitation at pH 4,8 and solubilization in the
water at pH 9,5. The further process of purification of the fractions of these
complexes includes ion-exchanging chromatography on cellulose DE-52 and gel
filtration on Sephadex G-100 at pH 9,5. Then, for the removing of the possible
traces of other proteins, the thermal treatment of the aqueous solutions of
indicated above complexes by its heating in boiling water, during 10-12 min and
centrifugation were carried out.

Determination of NADPH in NPC-Fe (lll) complex. NADPH group in the
NPC-Fe (lll) complex was determined by spectrofluorimetric method, using Perkin
Elmer spectrofluorimeter (USA). The emission peak of NADPH group as a part of
NPC was registered at 430 nm with the 370 nm excitation length [8].

Determination of the Fe(lll) in the composition of isoforms of O,-
producing complexes.

Using the ortophenantroline optical spectral method [9] the content of Fe(lll)
in these complexes was determined only after separation of Fe(lll) by EDTA and
reduction of Fe(lll) by sodium dithionite.

Electrophoresis of the obtained complexes and hybrid associates was
performed in 10% polyacrylamide gel (PAAG) for the proteins of acidic and basic
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character. The specific content (mg/g) of NPC-Fe(lll) was determined by
weighing after its desalting and vacuum lyophilization.

Determination of the stationary concentration of produced O; in gas
phase.

The gas phase O, was generated during blowing of the aqueous solutions of
these complexes by 0,1 atm oxygen at 10 min, in room temperature. As a
control, the optical absorbance of adrenochrome, forming during oxidation of the
solution of adrenaline only by oxygen in similar conditions was used.

The stationary concentration of the produced O, in moles (M) was
determined by the adrenaline method, calculating the ratio of the density of the
maximum optical absorption (A) of the formed adrenochrome (at 500 nm) to the
molar absorption of the adrenochrome (E = 750 M' cm”): A/E, taking into
account that 1M adrenaline is oxidized by 1M of O, [10].

Results and discussion. During ion exchange chromatography of NPC-
Fe(lll) complex from raisin and grape seeds in the column of cellulose DE-52 at
pH 9,5 these biosystems don’t linger in the cellulose. After concentration and
gel-filtration of the complexes NPC-Fe(lll) in the column of Sephadex G-100, the
primary fractions of NPC-Fe(lll} was collected with symmetrical elution chart.
After joined of these fractions together, its incubation in boiling water to 10-12
min were carried out for the removing of the possible traces of other proteins.

During electrophoresis in 10% PAAG the above mentioned complexes NPC-
Fe(lll) don’t pass through the tube with PAAG, they are aggregated at the
entrance of this gel. However, after staining PAAG for water soluble acidic and
basic proteins, accompanying of NPC-Fe(lll), were not detected.

Thus, on the base of symmetrical elution chart of NPC-Fe(lll) through G-
100, absence of coloring strip for acidic and basic water-soluble proteins on
PAAG, not changed value of optical-spectral index (A2so/A4so) for NPC-Fe(lll)
complex from raisin and seeds, and removing the possible traces of the proteins
(including antioxidant ferments) by thermal treatment, we can indirectly speak
about the purify of these complexes. The optical absorption spectra of NPC-
Fe(lll) complexes from raisin and grape seeds were presented in Fig. 1.
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Fig.1. Optical absorption spectra of slightly opalescence aqueous solution of NPC-
Fe(Ill) complex from raisin (1, 1') and grape seeds (2, 2') at pH 9,5.

As indicated in Fig.1, the forms of the optical absorption spectra of the
isoforms of NPC-Fe(lll) from raisin and grape seeds were significantly differed
in visible region. However, in UV region the characteristic for the protein
absorption at 280 nm were observed. The obtained NPC-Fe(lll) complexes
produce Oy using Fe(lll) as electron bridge from NADPH in its composition to
molecular oxygen, reducing it up to O. The latters oxidize adrenaline up to
adrenochrome, and these processes are suppressed under the influence of 210
8 Cu,Zn-CO/ .

The determined quantitative indices of the NPC-Fe(lll) complexes from raisin
and grape seeds is presented in Table.

Table

The arithmetic averages of specific amounts of Fe(lll), fluorescence intensity of the
NPC-Fe(lll) - «F» in relative units, the specific amount of the NPC-Fe(lIl) and
stationary concentration of produced O, in solution and gas phase (n=6).

Sour r Specific
ourees Fe(Ill) 7 amount of 0, (mkM) | Gas phase
of NPC- (fluorescence . . _
mkg/mg . . the NPC- in solution 0, (mkM)
Fe(lll) intensity)
Fe(lll) (mg/g)

Grape 1,8 110,3 52,3 4,3 3,8
raisin

Grape 2,3 1211 58,8 5,4 49
seeds
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As indicated in Table the quantitative indices of NPC-Fe(lll) from grape seeds
were higher in comparison with indices of raisin.

During heating of these NPC-Fe(lll) complexes in boiling water during 10-12
min the any denaturing effect of these complexes doesn't observed. Thus the
isoforms Oy -producing complexes from grape seeds and raisin are high
thermostable biosystems. The higher termostability of these O, -producing
complexes can be connected with the pulsating increase of the temperatures to
280-300°C, during nanoseconds, for transmission of the redox metabolic
processes [11].

Thus, there are some perspectives for using NPC-Fe(lll) complex from raisin
and, especially, from grape seeds, as energetic, natural and relatively stable
(thermostable) system for continuously production of O, which are known as a
bactericidal and antiviral agents [12].

As we have already mentioned above, these NPC-Fe(lll) complexes in
lyophilized state, especially in the nitrogen atmosphere, practically don’t lose their
02 -producing activity when kept at -10-15° throughout the year.

In fact, the oxygen isstabilized the gas phase O, and it is possible by forming
of coordination band between O, and O,". On the other hand, it is known, that the
gas phase O, is formed 1.in air by reducing the molecular oxygen with negative
metal ions traces, 2. by electrochemical way, 3.during the influence of the earth
crust radioactivity and during photosynthesis within plant [13-15].

It is concluded, that O, producing complexes NPC-Fe(lll), isolated from pink
raisin and white grape seeds, are new vigorous, natural and continuously
superoxide producing (prooxidant) agents. The produced gas phase O,  from
raisin and grape seeds NPC-Fe(lll), in perspective, can by used with the oxygen
mask at lung infection diseases.
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YGbuwpwbwlwb ghippnygniubph pbhuwsdnt, FM< nngbitin,
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Unwght wuqwd fuwnnnh phpdhohg (wnwug Ynphqutiph) b fuwnnnh Ynphg-
ubiphg wugwwnyb| bW Jwppyb) GU unwybipopuhn nwnhlywjutp (0,)-gnjugunn obip-
dwlwniu Yndybpuubp' Ywqdwsd LUYPH-ywpniuwynn uyhunwynigwhu pw-
nwnpwdwuhg (LUR) L Fe(lll)-hg" LUR-Fe(lll): Uju Yndwbpuubph wugwwndwu nt
dwppdwt pupwgpntd dwutwynpwwbiu hpwagnpdyb Gu npwug pwlyghnuwgni-
dp pH 9,5-nd L Uunbignudp pH 4,8 -nud, hnuwihnfuwuwwjhu wpunppnuwip DE-
52 ghignyngh ypw U huynipwgnidp bnwgnn opnid:

Fuwnnnh Ynphqubiphg unwgywd Yndwbpuubiph owywnhlywlwu uwblunpubpp
dup L dwpupdw| Ywunwubpp twwbu wwppbpgnd Gu phodhohg unwgywd
YndwGpuubpp hwdwudwu swihwuhoubiphg: Uwlwiu Gpynt nbwpnid | MU dwp-
gnud uywuwinynuwd Gu uyhwnwynigubiphu punpny Ywunwdubip 280 ud-nwd: Npnadwd
Gu wpwnwnpwd O, dhoht pYwpwuwlwu wnpdbpubipp nwnypend b quq dw-
gnwd: Uju Yndytpuubpp [hndphqugywsd Jypdwynd gnigwpbipnud Gu pwpdp Yuw-
jniungnu’ Ynpgubin 0, -gnjugubint wlwnhynipyniup punwdbup 11-12% dJdky
wnwnpyw pupwgpnud: Uju Yndwtpuubph opwihu |nwdnypubinh dby preywdhu thsb-
(N wpunwquunynwd u dnunyndwnubuwn, Yuwpgwynpynn unwghnuwp pwuwy-
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ubipnd quq $wquihtu unwybpopupnubp' prYwduh htwn Jhwupu, L wnbnwinfu-
ynw Gu upjpyntwiht Yuwd wwywlw funnnuyutipny: <bnwuywpnd wju Ytpw
PUuwlywt wnpjniphg qbubipwgywsd quq dwquiht unwytinopupnubpp Ywpbih £
oguwagnpdti pnpwiht hu$blghnu hhqwunnyeiniuubph dwdwuwl' prYwduwihu
nhdwyh htinn hwdwygyws:

Pwtwip punbp’ quq pwquypti unwybpopupn nwnplwy, Ynduybipu, phahy,
fuwnnn, 4nphq:
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Brnepsble BblgeneHbl 1 ounteHbl cynepokeng, (O;7) - npoayumpytoLmne, TepMo-
ctabunbHble Kommnekcbl mexay HALPH copepwawiyum 6enkoBbiM KOMMOHEHTOM
(HBK) n Fe(lll) - HBK-Fe(lll) n3 kmwmmwa (be3 KocToyek) n Koctodek BUHOrpaga. B
4acCTHOCTW, BO BPEMA BbIAENEHUA U OYUCTKM ITUX KOMMNEKCOB Oblnn OCyLLLeCTBAEHbI
¢pakumoHauma B pH 9,5, ocampenve B pH 4,8, noHoobmeHHas xpomatorpadua Ha
uenntonose DE-52 n uHkybauua B kunawieil soge. PopmMbl U MaKCUMYMbl CMIEKTPOB
ONTUYECKUX MOFNOLLEHNI 3TUX KOMIMIEKCOB U3 BUHOMPaAHbIX KOCTOYEK CYLLECTBEHHO
oTAMYaloTCA OT KomnnekcoB M3 ustoma. Ho B obowx cnyyasx B YP pervoHe
Habnopanucb xapaktepHble ana 6enkos nornoweHusa npu 280 Hm. OnpepeneHbl
cpepHue apudmeTMyecKne BenmunHbl npogyuupyemblx O, B pacTBope v B ra3oBoM
daze. B nmochmnnsoBaHHOM COCTOAHUM 3TU KOMIJIEKCbl OKa3blBatOT BbICOKYHD
ctabunbHoCTb, B TO BpemaA Kak TepAtoT Oy NpoAyLMpYHOLLYIO aKkTUBHOCTb TONBKO Ha
11-12% npwu xpaHeHum rog. MNocne NpojyBaHWA KUCIOPOAOM BOAHbIX PacTBOPOB 3THX
KOMMNEKCOB, MPOAYLMPYIOTCA MOHOKOMMOHEHTHbIE ra3odpasHble CynepoKcuAHble
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pafiMKanbl C PeryiMpyemMoid CTalMOHapHOM KOHLIEHTpaLMel v nepefaroTca ¢ KUCIO-
POAOM Yepe3 CTEKNAHHYIO WM CUAMKOHOBYLO Tpybku. B nepcrektuse npopyum-
poBaHHble rasodpasHble Oy MOryT MCNoNb30BaTbCA C KUCNOPOAHLIMM Mackamu npu
NEroYHON MHMEKLMN.

Knro4esbie cnosa: 2a3oghasHbili cynepokcuOHbIl paduKkan, KOMNIEKC, U3FOM,
8UHO2PAOD, KOCMOYKA.
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