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W3yuanace antuokcupantHas (AO) akTHBHOCTH JKeJe30-CBs3bIBalollero Oenka jgakropeppuna (JI®) u3 HaTuBHOTO M
JTHO(UITN3UPOBAHHOTO MOJIO3MBA KOPOB Ha MOJIEITH THITIOTEPMHUYECKOT0 XpaHeH!sl HparMeHTOB IeueHH KpbIC. [Ipy OLileHKe epeKrCHOro
oxucinenns munuoB (I10J]), koTopsie HHTEHCHDUIUPYIOTCS B MeMOpaHaXx IpH XOJI00BOM XpaHEeHHH (pparMeHTOB, oka3aHo, 4to JID
KaK M3 HATUBHOT'0, TaK U JINO(HIN3UPOBAHHOTO MOJIO3HBA OKa3biBaeT BeIpakeHHOe AQ JeiicTBHE U 3aMeUIseT UCTOIICHNE SHIOTeHHBIX
cucrem AO 3aluThI.

Y poGoTi BHBYaNIach aHTHOKCHIAHTHA aKTHBHICTB 3aJ11303B’SI3YI04O0T0 O1TKa IJAKTO(PEPHHY 3 HATHBHOTO 1 J1i0()i1i30BaHOTO MOJIO3UBA
KOpiB Ha MOJEJi TimoTepMidHOro 30epiraHHs (GparMeHTiB MewiHKW mIypiB. [Ipu OWiHII MEPEKHCHOTO OKUCICHHS JIMiAiB, SKi
iHTeHCU(DIKYIOTBCS y MeMOpaHaX NP XOJIOJ0BOMY 30epiraHHi (pparMeHTiB, IOKa3aHO, IO JIAKTOPEpPUH SK i3 HATUBHOTO, TaK 1
niodi1i30BaHOr0 MOJIO3KMBA MA€ BUPAXKCHY aHTHOKCHIAHTHY MiI0 1 YHOBIIbHIOE BUCHAKCHHS CHIOTCHHUX CHCTEM aHTHOKCHIAHTHOT'O
3aXHCTY.

The antioxidative (AO) activity of iron-binding protein lactoferrin (LF) derived from native and lyophilized bovine colostrum in
the model of hypothermic storage of rat liver fragments has been studied. While estimating the lipid peroxidation (LPO) intensifying
in membranes during cold storage of fragments, it has been shown that lactoferrin both from native and lyophilized colostrum has

strong antioxidative effect and slows down the exhaustion of endogenous systems of antioxidative protection.

[Ipouecc xn3HENEATETBHOCTH KIETOK M TKaHEH
conposoxaaercs I110JI, mpu kotopom oOpasyroTcs
MPOAYKTHI, BIUAIOIINE Ha (PU3HONIOTNYECKOE U CTPYK-
TYpHOE COCTOSTHHE KJIETOK. B HOpMme 3TH mpoueccsl
HaxoAsATca nmoj KoHTpoisem AO cuctem, HO IpHU
HEKOTOPBIX MAaTOJOTMYECKUX COCTOSHHUSAX BO3MO)KHA
aktuBanys [10J1. BaxubemM pesynsrarom I1OJ] siBnsercs
oOpa3oBaHHe B cucTeMe CBOOOOHBIX PajgHKaloB,
MPOMEXYTOUYHBIX (JMEHOBbIE KOHBIOTAThI) U KOHEUHBIX
MPOAYKTOB (MaJIOHOBBIM AMAIbAETH, SIOKCHIBI H
ONMM3KHe K HUM COCIWHEHHS ), KOTOPbIE HETaTUBHO
BIMSIIOT Ha CTPYKTYPY 1 cocTaB (GoChONHUITHIOB, a TAKKE
MOTYT HPHUBOAUTH K HNOBPEXKACHUAM OEIKOB H
HYKJIEMHOBBIX KUCIOT [2].

AKTUBHBIMHU KaTanuzaropamu mporeccos I10JI
SIBIISIFOTCS. MOHBI METAJJIOB NIEPEMEHHON BaJIEHTHOCTH
(Fe, Cu, Mn, Co), u3 Hux HanboJiee BoIpakeHHbIH Fe?*.
Honbl Fe?* HemocpeCTBEHHO OKUCISIFOTCS MOJICKY-
JspEbIM O,, GOPMHUPYsS paHKaIbl HZO', CHOCOOHBIE
naaynuposate IIOJI u pearuposaTe ¢ rugporne-
pekucsiMu. B mocnennem citydae taxxke hOpMHUPYIOTCS
CBOOOIHBIE PAaAMKAIIbl, HHULMUPYIOIIUE HOBBIE LIEIH
oxucnenus. Yckopenue I1OJI MoxeT mponucxoauTs U B
pe3ynbrare ymenbleHns pe3epsoB AQ. JledekT B kakoi-
6o neru AO 3ammThl npuBoauT K aktusarun [10J1.
OpvH u3 BO3MOXHBIX IyTed AO 3aluThl Ha 3Tamne
nHaykuuu [10J] cocTouT B ynaneHny HOHOB METAJIIOB
MEPEMEHHON BaJEHTHOCTH U3 TUAPOPOOHON (a3zbl
NPOBJIEMbI
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The process of cells and tissues vital activity is
accompanied with LPO, when there have formed the
products significantly affecting physiological, metabolic
and structural cell state. In the norm these processes are
under the control of antioxidative systems (AS), however
under some pathological states the LPO activation is
possible. Formation in the system of free radicals,
intermediate (diene conjugates) and final products (malone
dialdehyde, epoxides and close to them compounds),
negatively affecting the structure and composition of
phospholipids and may cause the protein and nucleic acid
damages, has been an important LPO result [2].

Metal ions of an alternating valency (Fe, Cu, Mn,
Co) are active catalysers of LPO processes, among which
Fe** is the most manifested. Fe?* ions are directly oxidised
by molecular O, by forming H,O" radicals, capable of
LPO induction and reaction with hydrogen peroxides.
In the latter case free radicals, initiating new oxidation
chains, have been also formed. LPO acceleration may
also occur in the result of the reduction of AO stocks.
The effect in any of the chains of antioxidative protection
causes the LPO activation. One of the possible ways
of AO protection at the stage of LPO induction consists
in the removal of metal ions of alternating valency out of
the membrane hydrophobic phase and extracellular
medium by means of chelators. Lactoferrin (LF), that is
a protein fraction of cow milk can be such a chelator,
especially its high content is noted in colostrum [7]. It
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MeMOpaH M U3 BHEKJIETOYHOH Cpeabl ¢ MOMOIIBIO
xenaTopoB. TakuM XeaaTopoM MOKET BeICTYyMaTh JID —
OenkoBast (ppakumsi KOPOBBHETO MOJIOKA, OCOOEHHO €ro
0oJIBIIIOE CoslepKaHue oTMedaeTcs B Monosuse [7]. Ox
obnagaeT psiaoM QyHKIHOHAIBHBIX CBOKUCTB, CIOCOOEH
CBSI3BIBATH M TpaHCTIOpTHpOBaTh Fe?' [4, 6]. Poip JIO B
MexaHusMe neidctBust AO 3almUThl UCCIEIOBaHA
HEJ0CTaTOYHO.

AnexBaTHON MoJenbio u3ydeHus: Biausaus JIO u3
MOJIO3MBA KOPOB Ha OMOJIOTMYECKHE OOBEKTHI MOXKET
OBITH MOJENb TUIIOTEPMHUYECKOTO XpaHeHUs dpar-
MEHTOB Te4YeHu Kpeic. Llenp paboTsl — u3ydeHue
BrustHUs JI®D U3 HATUBHOTO M JTHO(MUIN3UPOBAHHOTO
MOJIO3MBa KOPOB Ha MHTEHCUBHOCThH MEPEKHCHBIX
MPOLIECCOB B (pparMeHTax MEUCHH B YCIOBHAX TUIIOTEP-
MHYECKOIO XpaHEHUS!.

B pabore ucrnonbs30Bany MOJI03HBO KOPOB 2-3-X CYTOK
JMakTanuu. MoJO3UBO 3aMOPaKUBAIM U XPaHWIH B
KUIKOM a30Te. JInoui3ario mpoBOAMIIN Ha YCTAHOBKE
VY3B-10. Peruapartanuo MoJI03UBa OCYIIECTBIAIN
JWCTUIUTMPOBAHHOM BOIOH.

[Monyyanu JI® no merony [5]. Mono3uBo LeHTpU-
¢yruposamu 15 mun npu 3000 06/MuH Ha neHTpudyre
OI1s-3. [lomy4eHHyt0 M1a3My HOAKHUCIISIA paCTBOPOM
HCI no pH 4,6 u uentpudyrupoBaHueM pasnessuii Ha
Ipenapar Ka3enHa U ChIBOPOTKY. VI3 CBIBOPOTKH mocie
noamenaunBanuss NaOH mo pH 8,0 cynsdatom
amMoHnus (B ob6iactu ot 30 mo 80 % HachIIEeHHS)
ocaxaanu ¢pakuuio 0enKoB, kotopas copepxut JID.
Ocanok pacTBOPSUIM B BOZIE M PACTBOP MOAKHUCIIIN 10
pH 4,0 nns ocaxjaeHus O-lakTalbOyMHuHa B
H303J1eKTprUIecKoi Touke. PacTBop nenTpudyruposanmy,
otOupanu Hajgocanok u ero pH moBogumu go 7,0.
Konnentpario Oenka onpenessi o meromy Jloypu [8].

®parMeHTHl MEYEHU KPBIC MOJyYaad MPOJaB-
JIMBaHNUEM €€ Uepe3 PEeIIeTKy ¢ AUaMETPOM OTBEPCTHI
0,8 MM, TprKABI OTMBIBATH cpenion 199 u uccnenopanu
nocne 30 MuH (KOHTpOIb), 24, 48 1 72 1 XpaHeHus! IpH
temrieparype 4°C B Tol xe cpene. B onbITHRIX mpobax
cpena JAOMONHUTENBHO conepxana 5 mr/mi JIO. [lns
onpenenenus yposHs [1OJI ¢parmMeHTHl meueHn KpbIc
romoreHnzuposaii B 100 MM tpuc-HCl Oydepe (pH 7,4)
1 QUIBTPOBAIN Yepe3 HeUIOHOBYIO TKaHb. COOTHOILIEHHE
HABECKU TKaHU U 00beMa Cpelbl ToMoreHm3armu 1:3.
VYpoBeHb crioHTaHHOTO, Fe?'- m ackopOar-uHmynu-
posannoro [10JI B roMoreHare onpeaesnsuiu o CKOpocTu
HaKOIUICHUSI aKTUBHBIX NMPOAYKTOB THOOAPOUTYPOBOIi
kucnoroit (TBKAII), T.e. mpomykToB, pearupyromux ¢
Heil, cornacuo metony [3]. Ipu ciontannom [1OJI cpena
nHKyOaru coxepxana 100 mmons tpruc-HCI Gydepa
(pH 7,4) u 2,5 mn uccnenyemMoro roMoreHaTa, mpu
unayupoanHoM [1OJI — nonmonnurensHo 0,5 MMOIb
ackopOara wnu 12 Mkmoiab conu Mopa. Peakuuto
IIPOBOAMIIM Ha BOJITHO# OaHe nipu Temneparype 37°C B
TedeHue 15 MuH.

XeMuImoMUHeCIeHTHBIH (XJ]) aHam3 BBIOTHSIIA Ha
XEMUIIOMUHOMETpE, paboTaoLeM B peXXUME cueTa
(oTOHOB. B siueliKy XeMHITIOMHHOMETPA, COACPIKAILLY IO
1 M puznonornueckoro pacrsopa (pH 7,4) u 100 mxn
NPOBJIEMbI
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possesses the series of functional properties, capable of
Fe?* binding and transporting [4, 6]. Lactoferrin role in
the effect mechanism of AO protection has been
insufficiently studied.

The model for rat liver fragments’ hypothermic storage
can be an adequate model for studying the effect of
lactoferrin, derived from bovine colostrum, on biological
objects.

The aim of given work was to study the effect of
LF derived from native and lyophilised bovine colostrum,
on the intensity of peroxidative processes in liver
fragments under the conditions of hypothermic storage.

Bovine colostrum of 2-3 days of lactation was used in
the work. Colostrum was frozen and stored under liquid
nitrogen. Lyophilisation was done by means of UZV-10
device. Colostrum rehydration was accomplished by
distilled water.

LF was obtained according to the method [5].
Colostrum was centrifuged within 15 min under 3000
rot/min by means of OPn-3 centrifuge. Obtained plasm
was acidified by HCl solution up to pH 4,6 and sedimented
on casein and serum.

Protein fraction containing lactoferrin, was sedimented
out of serum following NaOH alkalization by ammonium
sulphate up to 8,0 (within the range from 30 to 80%
saturation). Sediment was dissolved in a water and
solution was acidified up to pH 4,0 for o-lactate albumin
sedimentation in isoelectric point. Solution was centrifuged,
sediment was removed and its pH was approached to
7.0. Protein concentration was determined according to
the Lowry method [8].

Rat liver fragments were obtained by means of liver
pressing through a lattice with the holes diameter of 0.8
mm, three times washing-out by the 199 medium and
studied in 30 min (the control), 24, 48 and 72hrs of storage
under the temperature of 4°C in the same medium. In
the experimental samples the medium additionally
comprised Smg/ml of LF. To determine the LPO level rat
liver fragments were homogenised in 100 mM tris-HCI
buffer (pH 7.4) and filtered through a nylon tissue. The
ratio of tissue and the volume of homogenisation medium
made 1:3. The level of spontaneous, Fe*'- and ascorbate-
induced LPO in homogenate was detected by the
accumulation rate of TBA-active products (TBAAP),
i.e. the products, reacting with thiobarbituric acid,
according to the method [3]. During spontaneous LPO
the incubation medium comprised 100 mM tris-HCl-buffer
(pH 7.4) and 2.5 ml of studied homogenate, at induced
LPO itadditionally contained 0.5 mM ascorbate or 12uM
of Mour’s salt. Reaction was accomplished in water
bath under the temperature of 37°C within 15 min.

Chemiluminescence (Chl) analysis was done in
chemiluminometer, working in the regimen of photon
calculation. Into a chemiluminometer cell, containing 1
ml of physiological solution (pH 7.4) and 100ul of rat
liver homogenate fragments we have added 100 pl of
Mour’s salt in final concentration of 5x10~ M or 100 ul
5% H202, and light sum of chemiluminescence in relative
units was recorded within 10 and 60 s, correspondingly [1].
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romMorenara ()parMeHTOB II€YEHH KPBIC, 100aB-
qsmu 100 M7 pacTBOpa comu Mopa B KOHEUHOM
koHeHTparmu 5x102 monp wm 100 mxn 5%-i
H,O,, ceerocymmy XJI peructpupoBanv B
teueHre 10 1 60 ¢ COOTBETCTBEHHO U BBIpAKaIU

Taoauua 1. Unrencusrocts XJI (yen.en.), uuaynupoBatHoit Fe?”,
B 3aBUCHUMOCTH OT HCTOYHHKA JID 1 cCpoKa THITOTePMHYECKOTO

XpaHeHUs PParMeHTOB IIEYCHU KPBIC

Table 1. Chemiluminescence intensity (relative units), induced by
Fe?*, depending on the LF source and term of rat liver fragments’

hypothermic storage

B YCJIOBHBIX eAnHUIax [1].

Haubonee YyBCTBUTENBHBIM METOJOM
OTIpe/IeNIeHUsT CBOOOHOPAIUKAIBHBIX UHTEP-
MEJNAaTOB SIBJISIETCS METOJ, OCHOBAaHHBIA Ha
HU3MEPEHUH MHTEHCUBHOCTU XJI 37E€KTpOHHO-
B030YKIECHHBIX ITPOAYKTOB, KOTOPBIE 00pa3yroTCs

MpU PEKOMOMHAIMK CBOOOAHBIX pagukayos. I1o
CyTH 3TO KOCBEHHBIH METOJ pEerucTpanuu

JIUIIAAHBIX paAWKaJIOB, TAK KaK IMO3BOJACT

OIpeacCJINTh HC CaMH paAHWKaJlbl, a TC H3
MOJICKYJIAPHBIX NPOAYKTOB, KOTOPLIC OKa3bI-

Wcrounnk AD
LF source
Bpems
XpaHeHud, 4 Bbe3 ANO
Term of storage, Without LF HaTusHOe /Anourusuposa-
hrs MOAOBHEO HOE MOAO3HBO
Native colostrum Lyophilised
colostrum
KonTpoas 0,5
The control 0.5 1887+185 1731+163 1899+171
24 2672+228 ! 1795+161 2 1884=1852
48 4881+439 ! 2031+1922 1990=+168 2
72 8713+801 ! 5681691 12 5539=+709 12

BaroTCs B BO36y>K,I[€HHOM COCTOSAHUHU TIPHU UX

pEKOMOUHAIINH.

B 1abn. 1 npexacraBieHsl TaHHBIE IO HHTEH-
cuBHOCTH XJI MOAENBbHON CHUCTEMBI, UHAYLIU-
poBaHHOi Fe?', B 3aBUCHMOCTH OT CpoKa
TUIIOTEPMHUYECKOTO XpaHeHHs] (parMeHTOB
MIEUCHH, a TAKXKE HAITMUKS WK OTcyTcTBUSA JID 13
HATHBHOTO M JTMOMUIM3UPOBAHHOTO MOJIO3UBA KOPOB B
cpene XpaHeHHs.

[Ipu xpanenuu GparmeHToB B cpeae Oe3 JID
uHTeHCHUBHOCTE XJI, muaynuposanuoii Fe?", a
CIIETOBATENbHO, U KOJTMYECTBO CBOOOIHBIX PaJHKaIoB
JIOCTOBEPHO BHIIIE KOHTPOJS yxke yepe3 24 4. llpu
HaiM4uu B cpeie xpaHeHus JID kak M3 HaTUBHOTO, TaK U
JIHO(QUIM3UPOBAHHOTO MOJIO3WBA PAITIHS IT0 CPABHEHUFO
C KOHTPOJIEM HaOJIIOMAr0TCA TOJIBKO K 72-M dacam
xpanenus. [Ipu 3ToM paznuuusi B MHTEHCUBHOCTH XJI
(hparmenToB, XxpaHuBImMXcs B cpene ¢ JID, craHoBsATCS
JIOCTOBEPHBIMH yke depe3 24 4 xpaHeHus. Takum
00pa3om, TIpe/ICTaBIeHHbIE JaHHBIE CBUIETEIHCTBYIOT
0 TOM, uTO JI®D, BBECHHBIH B Cpely XpaHEHUs,
MIPEMSITCTBYET 00Pa30BaHUIO CBOOOIHBIX PAJMKAIIOB B
(hparMeHTax MeYeHU NMPHU BCEX M3YUEHHBIX CPOKAX
xpanenust. [Ipu stom JI® cHMkaeT MHTEHCUBHOCTD XJI
B 2,4 u 1,6 pa3a k 48 u 72 4acam XpaHEHHS COOT-
BETCTBEHHO.

HNurencuBHocTh XJI, MHAYIIMPOBAHHOM MEPEKUCHIO
BOZIOPO/IA, OTPAXKAET YCTOWIMBOCTH OMOJIOTHYECKOTO
00BEKTa K IEPEKUCHOMY OKHCIICHHIO, KOTOPAsi 3aBUCHT
OT MHOTHX (paKTOPOB, B TOM YHCIIE OT CTPYKTYpHOH
OpraHm3alii OMOJIOrHYeCKUX MeMOpaH, KOINIeCTBa
HEHACHIIIEHHBIX )KUPHBIX KHCIOT 1 AO GHO3HEPTeTHKA
KJIETOK H T.1.

Kak BugHO M3 Tabn. 2, nHTeHCHBHOCTh XJI, a
CIIEIOBATENbHO, U YCTOMYMBOCTE (DParMEHTOB NIEYEHU
K IIEPEKUCHOMY OKHCIIEHHIO JTake TIpH XpaHeHun 6e3 JID
OTJIMYAeTCs OT KOHTpOJA 4yepe3 48 4 XpaHeHHdA, B TO
BpeMsi Kak MHTeHCUBHOCTD XJI, nHaynmpoBanHoi Fe?!,
K 24-m gacam xpaHeHus. MOXKHO TPEIIONIOKHTE, YTO
AO cucremsl, 00€3BpEKHUBAIOIINE CBOOOIHBIE
pamuKaibl ¥ IEPEKHCH, COXPAHSIIOT CBOIO aKTHBHOCTD
10 24-X YacoB XpaHEHWs, a 3aTeM HaOIIOMAeTCs MX
HCTOIICHHUE, YTO U MPUBOAUT K pe3koMy pocTty XJI k 48

NPOBJIEMbI
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Notes:

IMpumevanus: '—pa3innyus JOCTOBEPHBI 110 CPaBHEHHIO ¢ KoHTpoiueM, p<0,05;

2—pas3nu4us JOCTOBEPHBI [0 CPABHEHHIO C TEM K€ CPOKOM
xpaHenust 6e3 JI®, p<0,05.

' — differences are significant comparing to the control,
<0.05-

P ZO;O(fi’fferences are significant comparing to the same

term ofstorage without LF, p<0.05.

The most susceptible method for the determination
of free radical intermediates is the method, based on the
measuring the chemiluminescence intensity in
electronically-excited products, formed during free radical
recombination. In point of fact, this is an indirect method
for lipid radicals registration, because it allows to determine
not radicals themselves, but those molecular products,
which occurred to be at excited state during their
recombination.

In the Table 1 there are the data on the ChL intensity
of modelling system, induced by Fe?* depending on the
term of liver fragment hypothermic storage, as well as
the presence or absence of LF, derived from native or
lyophilised bovine colostrum in the storage medium.

During the fragments storage in the medium without
LF, the ChL intensity, induced by Fe?*, and consequently,
the amount of free radicals are significantly higher than
the control already by 24hrs. When LF derived both from
native and lyophilised colostrum is present in the storage
medium, the differences comparing to the control are
observed only by 72 hrs’ storage. Thereat the differences
in the ChL intensity of the fragments, stored in the LF-
comprised medium, were considerable by 24-hrs’ storage.
Thus, the data presented testify to the fact that LF,
introduced into the storage medium, prevents the formation
of free radicals in liver fragments in all studied terms of
storage. Thereat LF reduces the ChL intensity by 2,4
and 1,6 times in 48 and 72-hrs of storage, correspondingly.

Chemiluminescence intensity, induced by hydrogen
peroxide, has reflected the biological object resistance to
peroxidation, which depends on many factors, and
structural organisation of biological membranes as well,
the amount of non-saturated fatty acids and AO of cell
bioenergetics etc.

As the Table 2 shows, the chemiluminescence
intensity, and consequently, the resistance of liver
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Taomuua 2. Marencusrocts XJI (yei. ea. X10%), iHAyIMPOBaHHOM
H,0,, B 3aBucumocty ot uctounuka JI® u cpoka
THITOTEPMHYECKOTO XpaHEeHHUs (PparMEeHTOB IIEUCHH KPBIC.

Table 2. Chemiluminescence intensity (relative units x10%),
induced by H O,, depending on the LF source and term of rat
liver fragments’ hypothermic storage

Hcrounuk AD
LF source
Bpems
XpaHEeHus, 4 Bes AD
Term of storage, Without LF HartusHoe AHOMHUAH3NPOBAH-
hrs MORO3HEO HOE MOAO3HBO
Native colostrum Lyophilised
colostrum
Kourpoas 0,5
The control 0,5 1872+153 1732+179 1923+161
24 2275+213 1894181 2036+175
48 6485+584 ! 1993+1422 2125+183?
72 11926=1113 ! 5721521 12 5644548 '

IpuMedanusi: '—pasinudus 10CTOBEPHBI 110 CPABHEHHUIO ¢ KOHTpoJieM, p<0,05;
—pa3anyust JOCTOBEPHBI IO CPABHEHHIO C TEM XKe CPOKOM XPaHEHHS
6e3 JID, p<0,05.

!— differences are significant comparing to the control, p<0.05;
2— differences are significant comparing to the same term of

Notes:

fragments to lipid peroxidation during the storage
without LF differ from the control by 48 hrs of
storage, while the ChL intensity, induced by Fe*',
differs from the control by 24 hrs of storage. It
may be supposed that AO systems rendering
harmless free radicals and peroxides, keep their
activity up to 24 hrs of storage, and then their
exhausting is observed, that results in a sharp
growth of ChL by 48 hrs, and especially, by 72
hrs of storage. When a storage medium contains
LF, the ChL intensity significantly differs from the
control only by 72 hrs of storage, but even in this
case itis lower that ChL of fragment homogenate,
stored without LF. While the ChL intensity of
the biomaterial stored without LF, increases by
6.4 times, in the case of storage with LF this index
rises by 3.3 times.

The data obtained testify to the fact that iron-
binding LF property is an efficient AO, preventing
the initiation of LPO processes, and thereat the
resistance of biological objects to peroxidation has

storage without LF, p<0.05.

1 ocoOeHHO K 72-M "acam xpaHeHus. Ecim B cpene
xpaHeHus coaepxurcs JIO, nHTeHCUBHOCTh XJI
JOCTOBEPHO OTIIMYAETCS OT KOHTPOJISI TOJBKO K 72-M
yacaM XpaHEHUus, HO B 3TOM cilydae oHa Huxke XJI
romoreHara (hparMeHToB, xpanusimxcs 6e3 JIO. Ecim
“HTEeHCHBHOCTH XJI Gromarepuaia, XxpaHuBIIerocs 6e3
JI®, yBenunuunBaetcs B 6,4 pasa, To ipu xpaneHuu ¢ JIO
—B 3,3 paza.

[lonyuenHble JaHHBIE CBUIAETEIbCTBYIOT, YTO
JKene30CBA3bIBatoImue cBoiictBa JI® sBasgroTCs
¢ dextuBHBIM AO, TPENSATCTBYIONIMM HHHUIIAAITH
nporieccoB IIOJI, u mpu 3TOM YCTOHYHUBOCTH
OMONOTHYEeCKUX OOBEKTOB K TIEPEKUCHOMY OKHCIICHHIO
OCTaeTCAd HEU3MEHHOH JTUTENFHOE BPEMS, YTO MOXKET
OBITH CBSI3aHO C MEHBIIEH HAarpy3Kod Ha
sHj0oreHHble AO CHCTEMBI.

Ecnu pesynbrarsl, npuBeaeHHble B Tao. 1,
XapakTepusyroT HadanbHble 3Tansl 110JI B
Ouonormyecknx 00beKTax, To yposeHb TBKAII
MO3BOJISIET ONPEAETUTh KOIMUYECTBO KOHEUHBIX
IIPOIYKTOB 3TOTO MpoLECca.

remained unchangeable for a long time, that may
be related to lesser loading to endogenous AO systems.

While the results, given in the Table 1, characterise
the initial LPO stages in biological objects, the level of
TBAAP allows to determine the amount of final products
of this process.

When studying the effect of LF derived from native
and lyophilised bovine colostrum at the level of TBAAP
forming in rat liver fragments depending on the term of
hypothermic storage, the results, presented in the Table 3,
have been obtained. In 2 days of the fragments’
hypothermic storage without LF, more than twice
TBAAP increase was noted, that testified to the
intensification of peroxidative processes in cell
membranes. The presence in the medium of LF derived

Tadmuua 3. Brmustaue JIO Ha ypoBens oOpa3oBanust TBKAIT

(HMOMIB/T TKaHM) B (pparMeHTax MNe4eHH KPBIC IPH UX
TUMOTEPMUYECKOM XPaHESHUH

Table 3. The effect of LF on the level of TBAAP forming
(nmol /g of tissue) in rat liver fragments under their hypothermic

[Ipu usyuennu BnusHus JIO U3 HaTUBHOTO

1 TMOPUIU3NPOBAHHOTO MOJIO3MBA KOPOB Ha
ypoBeHb o0pazoBanus TBKAII B pparmenTax
IIEYEHHU KPbIC B 3aBUCUMOCTH OT CpOKa
THIIOTEPMHUYECKOTO XpaHEHHUs! ObLIH Oy YEHBI
pe3yabTaThl, npuBeAceHHbIe B Tabm.3. Yepes
2-e CyTOK TMIIOTEpPMHUUYECKOTO XpaHEHUS
¢parmenToB 0Oe3 JI® ormeuanocs Oosee yueM
B JiBa pa3a yBenudeHue koanuectsa TBKAIIL,
YTO CBUIEIBCTBYET 00 MHTEHCH(PUKALUU
MEePEeKUCHBIX MPOLECCOB B MeMOpaHax
knetok. Hannuue B cpene JI® n3 HaTuBHOTO
MOJIO3UMBA CHOCOOCTBYET MNOAaBICHHIO
HakoIuleHHs1 koHeuHoro npoxaykra [1OJI mo
48 u xpanenus. [lono6usIil 3pdext naruom-
poBanus o0pazosanust TEKAII nomy4en v npu
NPOBJIEMbI

KPHOBMOJIOMMH
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storage
Ucrounuk AO
LF source
Bpems
XpaHeHws], 4 Bes AD
Term of storage, ‘Without LF HartusHoe AnopurnszmpoBaH-
hrs MOAO3HEO HOE MOAO3HBO
Native colostrum Lyophilised
colostrum
Konrpoas 0,5
The control 0,5 51%0,5 53%0,3 4,9=+0,4
24 58=0,3 52%0,4 55%0,4
48 10,90,7" 59=0,4" 57=0,5
72 12,4=0,9 11,1=0,8 12 11,8=1,0 12

TMpumeuanust. '—pas3anuus 10CTOBEPHBI [0 CPABHEHUIO C KOHTpoJieM, p<0,05;
2—pa3uuKs JOCTOBEPHBI 10 CPABHEHHUIO C TEM KE CPOKOM XPAHEHUSI
6e3 JID, p<0,05.

!— differences are significant comparing to the control, p<0.05;
2— differences are significant comparing to the same term of
storage without LF, p<0.05.

Notes:
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ucnonb3oBaHuu JIO 13 THohHIN3UPOBAHHOTO MOJIO3UBA.

Jns moaTBepkKAEHUS NPOTUBOOKUCIUTENBHOTO
MexaHu3Ma JniericTBus JIO ObuTo M3yueHo oOpa3oBaHue
TBKAII B 3KcIIEpIMEHTANBHBIX YCIOBHSIX, YKa3aHHBIX
B Tabn.4. [lonmyueHHbIe NaHHBIE CBHIETENBCTBYIOT O
ToM, uto JI® cHmxkaer ypoBeHb kak Fe’'-, Tak u
ackopOar-uHAYLUPOBAaHHOTO 00Pa30BaHUsI KOHEUHBIX
npoxayktoB [1OJI. 1o MoxkeT OBITH OOBSICHEHO TOJIBKO

Tab6aunua 4. Brusaue JI® na ciontannoe, Fe**- u ackopbar-
nHynuposanHoe obpasoBanne TBKAII (HMonb/T TkaHM) B pparmenTax
NIEYCHH TIPH UX TUTIOTEPMUYECKOM XPaHEHUH

Table 4. LF effect on the spontaneous, Fe**- and ascorbate-induced
TBAAP forming (nMol/g of tissue) in liver fragments under their hypo-

thermic storage

from native colostrum promotes to the suppression of
the LPO final product accumulation up to 48 hrs. Such
an inhibiting effect of the TBAAP formation was also
achieved when using LF derived from lyophilised
colostrum.

To confirm antioxidative mechanism of the LF effect
we have studied the TBAAP forming under experimental
conditions, noted in the Table 4. Obtained data testify,
that LF reduces the level of both Fe** and
ascorbate-induced formation of final LPO
products. This may be explained only by
the fact that LF reduces an efficient Fe?*
concentration, decreasing the activation of
LPO processes at the stage of free radicals

S forming and branching of peroxidation
peMsT XpaHeHus, 4 . .
chaﬁ(éif;ﬂ Otpasosanne Term of storage, hrs Chall’lS.. L?SSCI'. level of ascorbate-induced
Storage TBRAIT peroxidation in the LF presence has also
: TBAAP forming Kourpoas 0,5 : 3
medium Control 0.5 24 48 confirmed, that in this case the amount of
Fe?* is accessible to be recovered by
Spontamtane 4,9%0,2 8,806 15,1£1,1 ascorbate. Therefore obtained data confirm
the presence of antioxidative properties in
Fe?*-unpayrupoBaH- : : :
Bes AD o 59403 1012071 217+101 LF, that is, obviously, related to its chelatory
Without LF Fe?* induced characteristics in respect of Fe?*. Carried-
out investigations have demonstrated, that
AckopOaT-uHAYIIH- [ . i
poBaHoe 10,206 144209 32,0+2,5" both lyophilised and native LF derived
Y
Ascorbate-induced from bovine colostrum in an equal value
Cuomarioe 52+03 582032 0,440,712 possessed AO properties. o
P Augmentation of the intensity of lipid
B npucyrcreun | Fe?*-nHaynuposaH- peroxidation during the process of
AO HOe 5,6=+0,4 6,2+0,4 2 13,3+1,2 12 . :
In the LF For*- induced hypothermic storage in the LF presence
presence may be explained by the reduction of its
AckopOaT-uHAYIIH- . . .
Posarmoe 0.9+0,4 820,612 18,015 12 amount owing to the involvement into the
Ascorbate-induced metabolism processes or exhausting of'its
chelatory capacity (one molecule of LF is
Mpumeyanus. ' — pasnuuus JOCTOBEPHBI MO CPaBHEHHIO ¢ KOHTpoiem, p<0,05; s - 2 -
% — pasiu4usl JOCTOBEPHBI 110 CPABHEHHIO C TEM XK€ CPOKOM XPaHCHHS cap able of bll’ldll’lg with Fe_ l'OI’IS) : The
6e3 JID, p<0,05. reduction of endogenous antioxidants in a
Notes: ! differences are significantcomparing to the control, p<0.05; tissue is also possible. To reveal the most

2 — differences are significant comparing to the same term of

storage without LF, p<0.05.

TeM, uto JIO ymensiaeT 3p(heKTHBHYIO KOHIIEHTPALIUIO
Fe?*, Tem cambIM CHIDKast akTuBaiiiio mpoueccos [10JT
Ha 3Tane o0pa3oBaHUs CBOOOJHBIX PaJAMKaJIOB H
Ppa3BeTBIICHN LIETIEN IEPOKCHAALMI. MEeHbIIN ypOBEHb
ackopOaT-MHAYLMPOBAHHON MEPOKCUAALNHN B NPHUCYT-
ctBun JI® Tarke MOATBEP)KIAET, YTO B ATOM CIIy4dae
MeHblIee KonudectBo Fe?" moctymHo i BoccTa-
HOBJICHHUS aCKOpOaTOM.

CrenoBarensHO, MOMyYEHHBIE TaHHBIE CBUIETEIb-
CTBYIOT O Hann4nH y JI® aHTHOKUCIUTENBHBIX CBONCTB,
YTO CBSI3aHO, MO-BUJIHMOMY, C €r0 XEJIaTOPHBIMHU
CrocoOHOCTAMH 10 oTHOLIeHHIO K Fe?*. [IpoBeneHHbIe
HccIe0BaHus MoKas3biBaoT, uto JI® kak u3 nmuodu-
JIM3UPOBAHHOIO, TaK U HAaTUBHOTO MOJIO3UBAa KOPOB B
paBHoii crerieHn obnamgaetr AO CBOWCTBaMHU.

VBenn4yeHNe NHTEHCUBHOCTH NEPOKCUIALINY JIUITH-
JI0OB B IPOLIECCE TUMOTEPMUUYECKOTO XPaHEHUS B
npucyTcTBun JID MoxeT ObITh OOBSICHEHO YMEHb-
LIEHUEM €T0 KOIMYECTBA M3-3a BOBJICUEHHS B IIPOLIECCHI
MeTa0oMM3Ma UK UCUYEPIIAHUEM €TI0 XeJIaTOPHOM EMKOCTH
NPOBJIEMbI

KPHOBMOJIOMMH
2002, N2 3

probable cause of the mentioned above
phenomenon we have added LF in Smg/
ml final concentration into the incubation medium after
24hrs of hypothermic storage. LPO characteristics under
this condition are given in the Table 5.

According to the data presented, it has been seen,
that additional introduction of LF into the storage medium
did not prevent the development of LPO processes
comparing to first 48 hrs of storage, but considerably
delayed both the TBAAP accumulation in tissue and an
increase of ChL intensity up to 96 hrs of storage.

Thus, according to the results obtained it may be
concluded the following: LF derived from bovine
colostrum shows manifested AO effect under
hypothermic storage of rat liver fragments. During the
storage of tissue fragments the LF protective effect
decreases, but can be partially compensated by its
additional introduction. The presence of LF in a storage
medium slows down the exhaustion of endogenous
systems of AO protection. Colostrum lyophilisation
does not decrease AO properties of LF, being its
component.

PROBLEMS
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(omHa monekyna JI® crocoOHa cBs3aTh
nBa vioHa Fe?"). Bo3MOXKHO TakKe yMEeHb-
meHue 3HaoreHHbix AO B TkaHu. J[iis
BBISICHEHUSI HAaHOOJIee BEPOSTHOM MPUYH-
HbI YKA3aHHOTO BBILIE SIBJICHUS B CPEAY

Ta6sauuna 5. Brsaue nononauTensHoro BBeeHus JID B cpermy mocne 24-x
YacOB TMITOTEPMHIECKOTO XpaHEeH!sI (PparMeHTOB IIEUeHH Ha ITOKA3aTen

TICPECKUCHOT'O OKHCIICHUA

Table S. Effect of additional LF introduction into the medium in 24 hrs of liver
fragments’ hypothermic storage on the peroxidation indices

MHKyOanuu mocie 24-X 4acoB THIO- V3y9aeMiit IOKa3aTeAb
TEPMUYECKOTO XpaHeHus! ObUT Jo0aBiIeH Studied index
JI® B KOHEUHOM KOHIIEHTPALIUK 5 MI/MIL. Verosus Bpews XA, -
Xapaxrepuctuku [10OJI mpu 3ToM ycrno- OKCTIepUMEHTa | XpaHeHus, 4 | XA, unpynppo- | MHAYAEDRONAN”

6 5 Experiment Term of BaHHast 2102 M YpoBeHb
BUM IPUBCJCHBI B TAOJIL. . conditions storage, hrs Fe?* yca.en, HY%‘QAE; a TEKATIT

W3 npencraBiaeHHBIX TaHHBIX BUAHO Fe?*-induced e TBAAP level
> ChL, rel.units ChL, rel. 2Unlts
YTO AOMOJHUTENHFHOE BBEACHUE B CpEAy x10
xpa”enus JIO, XoTs ¥ He IpeloTBpaIiaeT
passurtre nporeccos I[1OJ], kak B iepBbIe 48 5123=527 6971608 10,3%0,7
48 4 XpaHEHHs, HO TOCTOBEPHO 3aMe[- Kowtpost Ge3
nseT kak HakorwieHne TEKAII B TkaHu, Control without 72 9432832 131291185 12909
TaK 1 yBeIMYEHUE HHTeHCUBHOCTU XJI 10 LF
96qxpaHeH1/1;[ 96 11242+1185 19785+1913 157=*1,1
TakuM 00pasoM, U3 TOJTYYEHHBIX Bes 48 1913165 2121198 6,20,5
pPE3YJIBTaTOB MOXHO CHAENAaTh CIEIyIo- A
e BbiBoAbl: JID U3 Mono3uBa KOpOB Without 72 5721408 8218+829 10,8+0,7
i additional LF
OKa3bIBaeT BhIpakeHHOEe AQO neiicTBue troduetion 0% 11272139 1 | 1813521518 ° 131121
IPY TUTIOTEPMUYECKOM XPaHEHUH (par-
MEHTOB TleueHH Kpbic. Bo Bpems xpane- 48 2075199 23252207 5,3=0,6
HUs (pParMeHTOB TKaHH 3alHUTHOE Agggﬁggz‘zﬂiﬁge
neiicreue JI® cHuKaeTcad, HO MOXKET Additional LF 72 41312451 * 2079+263 * 70087
OBITh B HEKOTOPOH CTENEHH KOMIICH- introduction o 003863 7 6087651 7 09207 2
CHUPOBAHO JOMOJHUTEIBLHBIM €TO BBEE- o
"ueMm. Hamuuue JID B cpelie XpaHeHHs IMpumeuanusi: ' — pasnuyus HEJOCTOBEPHBI 10 CPABHEHHUIO C KOHTpOIieM, p>0,05;
2 — pasnmu4us IOCTOBEPHBI 0 CPABHEHHUIO C XpaHEHHEM 0e3

3aMCAJISACT UCTOMCHUC SHAOI'CHHBIX JIOMIOJTHUTENBHOTO BBeneHus 6e3 JID, p<0,05.
cucteM AQO 3amIUTHL. J'[Ho(by[ﬂngaung Notes: ! — differences are insignificant comparing to the control, p>0.05;

Mono3uBa He cHukaeT AO CBOHCTB
BXOJAIIETO B ero cocras JID.
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2 — differences are significant comparing to the storage without
additional injection of LF, p<0.05.
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