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Effect of Cryopreserved Placenta Extract on LPO Intensity and Lipid
Hydroperoxide Content in Rat Tissue in Norm
and After General Acute Cooling
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I/Isyqann BJIMAHNE KPUOKOHCEPBHUPOBAHHOT'O 3KCTPAKTA IVIAIICHTHI HA MHTCHCUBHOCTD IICPEKHUCHOI'O OKHUCIICHU S JIMITU 0B (HO.H) u
COACPIKaHUEC rHaponepeKI/Iceﬁ JMOUJA0B B CBIBOPOTKE KPOBU U 'OMOT€HATaX IE€YC€HU, C€pAla KPbIC JUHUU BI/ICTap B HOPpMaJIbHBIX
YCIOBHAX U IOCIC O6HICFO OCTPOTO OXJIAXKACHUA. bruto YCTAaHOBJICHO, YTO 06HI€€ OCTPOC OXJIAKACHUEC JKUBOTHBIX YBCIMYUBACT
HWHTCHCHUBHOCTD HO.H, a TaKKe€ COACPIKaHUC FHﬂpOHCpCKHCGﬁ JIMITA 0B B TKaHAX IIEYCHU, Ce€pALla U CbIBOPOTKE KPOBHU KPBIC. BBenenue
KPUOKOHCEPBUPOBAHHOT'O 3KCTPAKTA IUTALICHTHI [IPEAOTBPAIIACT aKTUBALIUIO TIOJI Bo Bcex U3YUCHHBIX TKaHAX MOAONBITHBIX JKUBOTHBIX,
YTO CBUACTEIBLCTBYCT, 10 HALIEMY MHEHHIO, 00 aKTHUBaIlMH OHMOXMMHMYECKHUX MEXaHHU3MOB aJarnranny, KOMIICHCUPYIOIUX HAPYIICHU,
BBI3BAHHBIX JICHCTBHEM X0JIOA.

Knioueeswie cnosa: cnonranuoe TNIEPEKUCHOE OKUCIICHUE, aCKOp6aT-I/IHZ[yHI/Ip0BaHHO€ TNIEPEKUCHOC OKHUCICHUEC, TUAPOIICPEKUCH
JIMITU 0B, KpI/IOKOHCCpBI/IPOBaHHHﬁ OKCTPAKT IJIALCHTHI, O6HI€C OCTPOC OXJIAXKACHUEC.

BuBuany BIUTMB KPiOKOHCEPBOBAHOTO €KCTPAKTY IUIAIICHTH Ha IHTCHCUBHICTH IEPEKUCHOTO OKHMCIICHHS JIITIIIB 1 BMICT T1iIPOTIEPEKHUCIB
JIIAIB Y CHPOBATII KPOBI Ta TOMOT€HATaX IEUYiHKH, cepls IIypiB JiHii Bictap y HOpMalbHUX YMOBAX 1 MicJsl 3aralIbHOTO TOCTPOTO
OXOJIOKEHHS. Byll0 BCTAaHOBIICHO, IO 3arajibHe FOCTPE OXOJIOJPKCHHs TBapuH 30inbliye iHTeHcuBHICTh I1OJI, a Takox BMicT
TiAPOTIEPEKHCIB JIMIIB Y TKAHMHAX MIEYiHKHU, CEPLS i CHPOBATII KPOBI IIypiB. BBeIeHHS KPIOKOHCEPBOBAHOTO EKCTPAKTY TUIALICHTH
3amobirae akruBanito [10J] y Bcix BUBYCHHUX TKaHMHAX MiAJOCTIIHUX TBapHUH, IO CBIAYUTH, 32 HAIOK TYyMKOIO, PO aKTHBAIIIO
010XiIMIYHUX MEXaHI3MiB alanTallii, IKi KOMICHCYIOTh OPYIICHHS, BUKIUKAHI JTIEF0 XOJIOLY.

Knrwouoei cnosea: cioHTaHHE TIEPEKUCHE OKUCIICHHS, aCKOpOaT-IHIYIIMPOBaHE OKHUCIICHHS, TIAPONIEPEKUCH JIiMi B, KpIOKOHCEPBOBAHUI
eKCTPAaKT IUTALCHTH, 3aTalIbHE TOCTPE OXOJIOKEHHSI.

Effect of cryopreserved placenta extract on lipid peroxidation (LPO) intensity and lipid hydroperoxide content in Wistar line rats’
blood serum and liver, heart homogenates under normal conditions and following general acute cooling was studied. General acute
cooling of animals was found to increase the LPO intensity as well as lipid hydroperoxide content in rat liver, heart tissues and blood
serum. Introduction of cryopreserved placenta extract prevents LPO activation in all studied tissues of experimental animals and we

believe this testifies to the activation of biochemical adaptation mechanisms, compensating cold-caused disorders.
Key-words: spontaneous peroxidation, ascorbate-induced peroxidation, lipid hydroperoxides, cryopreserved placenta extract,

general acute cooling.

JlelicTBEe HU3KHMX TeMIepaTyp U3MEHSET Pl
¢u3nonornueckux 1 OMOXMMHUYECKHX IMPOIECCOB B
KUBOM OpraHHU3M€, B TOM 4YHCJE PEOJOTHYECKHUe
XapaKTepUCTUKN KPOBHU, TOPMOHAIBHBIA CTaTyC U
CTPYKTypHO-(pyHKIIMOHAIbHOE COCTOSTHIE OnomMeMO-
pan [7, 11]. Cpenyt OCHOBHBIX MEXaHU3MOB XOJIOZ0BOTO
MTOBPEXICHUS MEMOpaH 3HAYUTENEHYIO POJIb OTBOIST
CBOOOTHOPATUKATEHOMY TIOBPEKICHIIO OMOMOJIEKYIT
[3,4,8-10].

[Tokazano [10], 4To B mpouecce caMocorpeBaHus
KPBIC MTOCIIE OOIIEr0 OCTPOTo OXJIAXKICHUS (CKOPOCTh
oxnaxaenus 2,4-2,8°C/MUH 10 PEeKTAbHOHN TeMIie-
parypsl 19-20°C) usmenenne narencusroctu [10J1
conepxxanusi GSH B medenu umeno Qa3zoBbIid

Low temperature effect changes some physio-
logical and biochemical processes in living organism,
including rheological blood characteristics, hormonal
status and structural and functional biomembrane state
[7, 11]. Among the main mechanisms of cold membrane
damaging the considerable part is assigned to a free-
radical damage of biomolecules [3, 4, 8-10].

Performed research [10] revealed that a change in
LPO intensity and GSH content in liver was of phase
character during rat self-warming after general acute
cooling (2.4-2.8°C/min cooling rate down to 19-20°C
rectal temperature). At the same time more manifested
changes (a decrease in GSH concentration and
increase in spontaneous NADPH and ascorbate-
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xapaktep. [Ipu aTom Gosee BrIpaKeHHBIE U3MECHEHHS
(camxenue xoHuneHtpanuun GSH u yBenanuenme
cniontanHoro NADPH- n ackop6aT-uHIyIMpOBaHHOTO
[1OJI) nabnroganuce yepes 3 4 camocorpeBanus. B
CBSI3M C TE€M, YTO MMEHHO K 3TOMY BpPEMEHH
TeMIIepaTypa Tena MOAONBITHBIX KPBIC AOCTHrana
(U3HOTOTHYECKUX 3HAUYCHHH, MPEANoaraloT, YTo
aktuBauua I10JI u cHmwxkenue comepxanuss GSH B
TKaHSAX SKCIIEPUMEHTAILHBIX )KUBOTHBIX KO BPEMEHHU
BBIXOJIa UX W3 COCTOSHUS THIOTEPMHU SIBISIOTCS
MepBUYHBIM OTBETOM OpPraHM3Ma Ha XOJIOJIOBOE
Bo3neiicteue [10]. C 3TOro MOMEHTa MOJIHOCTHIO
BKIIIOYAIOTCS OMOXMMHYECKUE U (DU3HOIOTUYECKHE
MEXaHM3MbI KOMIIEHCAIINH HapYIIEHH, BHI3BAHHBIX
neiicteuem xonona. [Tosimenne yposus GSH (uepes
4 4 caMOCOTpeBaHus KphIC), IO-BUIUMOMY, — OJJHA U3
peakuuii, koropas 4yepe3 aHTHOKCUAAHTHYIO CUCTEMY
KJIETKH MoHnkaja nareHcuBHocTh [TOJI [10]. Onnako
cnycTs 24 4 mocne AeWCTBHUS XOJIOHOBOro (hakropa
BHOBB HAOJIIOAAH MOBBIIIEHUE COACPIKaHUS THIPO-
MepeKrucel NTUMUI0B B CHIBOPOTKEe KpoBm [10],
yBEJIMYEHNE MHTEHCHBHOCTH XEMHUJIFOMIUHECIIEHIINY U
CKOPOCTH HAKOIUJIEHHWS MAaJOHOBOTO IHAIbIETua
(MIA) [9], camxenne GSH [10], uTo cBuIe-
TEIBCTBYET O CPhIBE KOMIIEHCATOPHBIX PEAKIU H,
BO3MOKHO, OTpa)kaeT pa3BUTHE XOJIOJOBOM MaTOJIO-
THU.

VYBenuueHne HHTEHCUBHOCTH CBOOOIHOPAINKAIIb-
HOTO OKHCJIEHMS JIUIHJOB U CHI)KEHUE aKTUBHOCTHU
psiia aHTHOKCHIAHTHBIX ()EPMEHTOB U COAEPIKAHUS
NPUPOAHBIX AHTHOKCHIAHTOB B TKaHSIX JKCIIEpH-
MEHTAJIBHBIX JKHBOTHBIX B MOCTXOJOZOBOW MEPUOL
OTMEUEeHO B [4].

Lens manHO#l pabOTHl — U3yUYEHUE COCTOSHHS
IIPOOKCHIAaHTHO-aHTHOKCHAHTHOT O OaaHca B TKAHIX
cepaua, Me4eHu W KPOBH KpBIC depe3 3 4 caMo-
COTpEBaHMs Tociie 00IEero OCTPOTro OXJIAXKICHHS
YKUBOTHBIX, IOJYYaBIINX B TEUCHHE 5 THEH KPHOKOH-
CEPBHUPOBAHHBIN IKCTPAKT IUIALICHTHI.

Matepnaabl 1 meToAbI

B pabote ncnonp3oBanu 25 KpbIc-CaMIIOB JTHHUU
Bucrap maccoit 180-190 . DxciepuMeHTHI TpoBe-
JICHBI B COOTBETCTBUH C NOJOxKEHUAMH “‘EBponeiickoit
KOHBEHLIMH 10 3aLIUTE [MO3BOHOYHBIX XKHUBOTHBIX,
HCIIONIB3yEeMBIX /ISl SKCIIEPUMEHTAIBHBIX U HAYYHBIX
neneit” (CtpacOypr, 1986 r.). XKuBotHble OBLIN
paszaeneHsl Ha 4 3KCIEPUMEHTAJbHBIE TPYIIIHL.
Kpeicam 1- 1 3-#1 rpynn BBOOWIN BHYTPUOPIOITMHHO
(usnonornueckuil pacTBop, a 2- U 4-ii — KPUOKOH-
CEePBUPOBAHHBINA SKCTPAKT IUIAICHTH B f03¢ 0,1 M
Ha 100 r Maccel Tena 1 pa3 B IeHb B T€UEHUE 5 THEH.
3areM JKMBOTHBIX 3- U 4-I rpymIil HoABEprain 0omeMy
OCTPOMY OXJaKACHUIO 10 PEKTaIbHON TeMIIEpPaTyphl
19-20°C B npotecce cBOOOIHOTO TIIABaHUS B BOJIE C
temneparypoit 4°C Ha npotskenuu 5-6 muH. [locne
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induced LPO) were observed following 3 hrs of self-
warming. Due to the fact, that just up to that time the
body temperature of experimental rats reached
physiological values, the LPO activation and GSH
content reduction in tissues of experimental animals to
the time of their arousal were assumed to be the primary
response of an organism on cold effect [10]. Since
then biochemical and physiological mechanisms for
compensating cold-caused disorders are completely
triggered. Increase in GSH level (after 4 hrs of rat
self-warming) is evidently one of the reactions,
decreasing LPO intensity through a cell antioxidant
system [10]. However after 24 hrs following the cold
factor effect there were observed again an increase
in lipid hydroperoxide content in blood serum [10],
augmentation of chemiluminescence intensity and
malone dialdehyde (MD) accumulation rate [9], GHS
decrease [10], that testified to a failure of compensa-
tory reactions and, probably, reflected cold pathology
development.

An increase in free-radical lipid oxidation intensity
and a decrease in activity of some antioxidant enzymes
and natural antioxidants content in tissues of
experimental animals during post-cold period were
noted in the paper [4].

The work was aimed to study the state of
prooxidant-antioxidant balance in rat heart, liver tissues
and blood in 3 hrs’ self-warming after general acute
cooling of animals, received cryopreserved placenta
extract within 5 days.

Materials and methods

25 Wistar line male rats of 180-190 g weight were
used in the work. Experiments were carried-out
according to the statements of the “European
Convention for the Protection of Vertebrate Animals
Used for Experimental and Other Scientific Purposes”
(Strasbourg, 1986). Animals were divided in 4
experimental groups. The 1% and 3™ group’ rats
received physiological solution intraperitoneally and a
cryopreserved placenta extract in 0.1 ml dose per 100
g of body weight was once introduced to those of 2™
and 4™ groups within 5 days. Then animals of 3" and
4t oroups underwent acute cooling down to 19-20°C
rectal temperature during free swimming in 4°C water
within 5-6 min. After cooling the rats warmed
themselves at 20-22°C for 3 hrs.

Animals were decapitated with a slight ether
narcosis. Blood was collected and serum was procured
by the standard way. Liver and heart were rapidly
removed and cooled in 100 mM tris-HCI buffer, pH
7.4. Cooled tissue was pressed through and homo-
genised (glass-teflon) in the described above medium
in 1:3 ratio. Obtained homogenate was filtered through
nylon and preserved on ice before using in experiment
(LPO intensity) or frozen in liquid nitrogen in
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OXJIKJIEHUS KPBICHI CAMOCOTPEBANNCH MPU TEMITe-
patype okpykatomieit cpeabl 20-22°C B TeueHue 3-x
4acoB.

JlexanuTanuio ;KMBOTHBIX POBOIMIIH IIPH JIETKOM
a¢upHOM Hapkose. KpoBp cobupanu u momydanu
CBIBOPOTKY OOIICIPUHATHIM criocoOoM. IleueHs u
cepue ObICTPO U3BIEKaIM U oxyaxaanu B 100 MM
tpuc-HCI 6ydepe, pH 7,4. OxnaxaeHHYIO TKaHb
MIPOIABIMBANIN Yepe3 MPEecC U TOMOTEHU3HPOBAIU
(cTekmo-Ted0H) B ONMMCAHHOW BBIIIE CpeJlie B
otHomeHuu 1:3. IlomydeHHbIN roMoTreHaT GUILTPO-
BaJIM 4Yepe3 HEHJOH W COXPaHSAJIU Ha JbAY 10
WCIONB30BaHus B onbiTe (MHTeHCHBHOCTH 110J]) mn
3aMOpPaKMBAJIHM B JKAJKOM a30T€ B MOIHITHUICHOBBIX
ammynax 1o 0,5 M1 715 OCNEAYIOIUX UCCIEIOBAHUIMA
(aHTHOKCHIAHTHAS aKTUBHOCTH). bb1T0 IOKa3aHo [ 5],
410 OBICTPOE 3aMOpaKMBaHNE-OTTauBaHKe Npoo (pu
37°C) cylIecTBEHHO He BIHSAI0 Ha aKTUBHOCTH
AHTUOKCHJAHTHBIX ()EPMEHTOB.

[Ipu uccnenoBaHMM HHTEHCUBHOCTH CIIOHTAHHOTO
ITOJI cpema mukyOauu cogepkana 100 MM Tpuc-
HCl, pH 7,4 u 1,5-3,0 mr O6enka B 1 mut. [1pu ackopOar-
naaynupoBanaoM [1OJI cpema mOmMOMTHUTENBHO
conepxkana 0,5 MM ackopbara u 12 MxM comm Mopa.
Peaxruto mpoBonuiy Ha BOMSHON OaHe-Kadaike Mpu
temneparype 37°C B Teuenne 20 muH. Cozepikanue
MJA onpenensanu, kak onucano B [10]. CnekTpsl
MOTVIOIIEHHSI OKPALIEHHOTO IPOAYKTA 3alMCHIBAJIN Ha
IByJlyueBOM cuekTtpodortomerpe “Specord-UV
VIS”(I'epmanns), usmepsan AE . ¥ paccuuTsl-
Banu koiaudecTBo MJIA, mpuHumas xo3pQuiueHT
sKCTHHKIMHA 1,56%10° mlem .

I'uppomnepekncu MMNUAOB B TOMOTeHATaX MEYeHH
U cepAma Kpsic onpeaensim no metony Ohkava et al.
[14] c HeOompIIMMY N3MEHEHUSMH [6], @ B CBIBOPOTKE
KpoBu — 1o metony Asakova et al. [12]. Cnektp
MTOTJIONIEHHSI OKPAIIEHHOTO MTPOIyKTa 3aMCHIBAIN Ha
IByiy4eBoM criekrpodoromerpe “Specord-UV VIS”,
n3Mepss 3aTeM pPa3HHIy dKCTUHKOHHN mpu 535 u
520 am. ConeprkaHue TUAPONEPEKUCEN TUNUAOB
BBIpa)KaJId B SKBUBAJICHTHBIX KonuuecTBax MJIA Ha
1 mr Oenka (cep/ie U meueHb) Uik 1 MII CBIBOPOTKH.

Conepxxanue Oenka B TOMOTE€HaTax NEYEHU H
cepaua onpenensiin no metony Lowry B mogudu-
kauu Miller [13], ncnonb3ys yenoBeyeckuii CIBOPO-
TOYHBINA albOYMUH KaK CTaHAAPT.

Cratuctuueckyro o0pabOTKy pe3yiabTaToB
MIPOBOAMIIN C UCTOJIb30BaHueM t-kputepusi CThio-
nenta. JlocroBepubiM cuntanu p<0,05.

Pe3yAbTatbl M 00Cy)xaeHue

Jannbie Tabn. 1 CBUACTENBCTBYIOT, YTO COMAEP-
YKaHHE FHIPONEPEKNCEH INTUI0B B CBIBOPOTKE KPOBU
KpBIC B OTBET Ha XOJIOAOBOE BO3/AEICTBHE 3HAUU-
TENBHO YBEJINYUBAIOCH. DTH PE3yJIbTaThl COMIACYIOT-
ca ¢ AaHHBIMH aBTOpoB [10], KoTOphIe MOKa3anu
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polyethylene ampoules for further investigations
(antioxidant activity). Rapid freeze-thawing of samples
(at 37°C) was shown not to significantly affect the
antioxidant enzyme activity [5].

When investigating a spontaneous LPO intensity
the incubation medium contained 100 mM tris-HCL,
pH 7.4 and 1.5-3.0 mg of protein in 1 ml. At ascorbate-
induced LPO the medium additionally comprised 0.5
mM ascorbate and 12 uM Mohr’s salt. Reaction was
carried-out on shaking water bath at 37°C during 20
min. Malone dialdehyde (MDA) content was
determined as described in the paper [10]. Absorption
spectrum of stained product was recorded in ‘Specord-
UV VIS’ (Germany) double-beam spectrophotometer,
AE 5 50 was measured and MDA number was
calculated, accepting extinction coefficient of 1.56 x
10° m! em™.

Lipid hydroperoxides in rat liver and heart
homogenates were determined using Ohkava’s method
[14] with a few modifications [6] and in blood serum it
was done according to Asakova’s method [12].
Absorption spectrum of stained product was recorded
in “Specord-UV VIS” two-beam spectrophotometer
(Germany), by measuring then the difference of
extinctions at 535 and 520 nm. Content of lipid
hydroperoxides was expressed in MDA equivalent
amounts per 1 mg of protein (heart and liver) or 1 ml
of serum.

Protein content in heart and liver homogenates was
determined by Miller’s modification of Lowry’s method
[13], using human serum albumin as a standard.

Results were statistically processed using the
Student’s t-criterion. We considered p<0.05 as a
statistically significant.

Results and discussion

As summarized in Table 1, the content of lipid
hydroperoxides in rat blood serum significantly
increased in response to cold effect. These results
correspond to the data [10], demonstrating a
statistically significant increase in lipid hydroperoxide
content in rat blood serum in 3 and 24 hrs after general
acute cooling of animals.

General acute cooling of animals, received
cryopreserved placenta extract within 5 days, did not
result in the augmentation of lipid hydroperoxide content
in blood serum (Table 1). A normalising content of
LPO products, revealed in blood of experimental rats
under placenta extract effect conforms in some extent
to the own data of authors’ [2], reported about a
positive effect of transplantation of cryopreserved
placenta into patients with oligospermatism on
prooxidant-antioxidant homeostasis in blood.

When investigating the lipid hydroperoxide content
in rat heart homogenates there was established that
cooling of animals with no preparation, resulted in a
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Tadnuua 1. BiusHne KpuoKOHCEPBUPOBAHHOTO SKCTPAKTa
TUTALICHTBI Ha COZICPIKaHMe THIPOTICPEKUCEH JIUITUIOB B
CBIBOPOTKE KPOBH KPBIC B HOPME H T10CJIe OOLIEro
OCTPOTO OXJaKACHUS (SX+X; n=6-7)

Table 1. Effect of cryopreserved placenta extract on
lipid hydroperoxide content in rat blood serum in norm
and after general acute cooling (Sx+x; n=6-7)

Tadnnua 2. BiusHue KpuoKOHCEPBUPOBAHHOT'O IKCTPAKTa
TUTAIICHTHI Ha COJepKaHNe THAPONIEPEKHCEH INMNUI0B B
TOMOT'€HATax CepALa U IEUYCHH KPBIC B HOPME U T10CIIe

00I1Iero 0CTPOro oXyIaxacHus (Sx+x; n=6-7)

Table 2. Effect of cryopreserved placenta extract on lipid
hydroperoxide content in rat heart and liver homogenates
in norm and after general acute cooling (Sx+x; n=6-7)

CopepikaHue TUAPOIIEPEKUCeit, TMAPOTIEPEKNCH AHITHAOB,
I'pynme! >KUBOTHBEIX HMOABL/MA CBIBOPOTKHU HMOAL MAA/Mr Geaka
Groups of animals Hydroperoxides content, Lipid hydroperoxides content,
nmol per ml of serum ['pymmb! JKUBOTHEIX nmol per mg of protein
Groups of animals
Cepane Tleuennb
1 285%0.25 Heart Liver
2 3,27+0,22 1 0,235+0,011 0,293+0,038
3 4,06+0,19'2 2 0,262=+0,012 0,386=0,037
4 3,10=+0,25° 3 0,336=+0,021"2 0,434=+0,044"
P .
!‘[puMeannﬁ. p<0,005 no EpaBHeanr'o}c KOHTPOJIEM; 4 0,2680,018° 0,414£0,055
— p<0,005 mo cpaBHeHHUIO co 2-ii rpynmoii; * — p<0,005 mo
CPaBHEHUIO ¢ 3-if rpynmnoii.
.1 .
Notes: ' — p<0.005 in comparison with the control; 2 — p<0.005  1puMeyanus: ' — p<0,005 1o cpaBHEeHHIO ¢ KOHTPOJIEM;

in comparison with the 2" group; * — p<0.005 in comparison
with the 3" one.

JOCTOBEpPHOE YBEJIHWUEHHE COAEpKaHUA THIPO-
MIEPEKUCEN JTUMHIOB B CBIBOPOTKE KPOBH KpBIC Uepe3
3 u 24 4 mocyie o0mEro OCTPOro OXJaXICHUS
JKUBOTHBIX.

O61ee ocTpoe OXITAKICHHUE )KUBOTHBIX, KOTOPBIM
B T€YEHUE 5 JHEH BBOAMIN KPUOKOHCEPBUPOBAaHHBII
9KCTPAKT IUTALIEHTHI, HE MPUBOIWIO K YBEIHMUEHHUIO
coJiepKaHus THIPOIIEPEKUCEH INTTHAOB B CHIBOPOTKE
kpoBH (Tad. 1). O0HapyKEHHOE B KPOBH IOAOMBITHBIX
KpBIC HOpMaH3ylolee conepskanue npoxykTos [10J1
MIpH AEMCTBUH SKCTPAKTA IJTALEHTHI B KAKOM-TO Mepe
COTJIacyeTcsl C JAHHBIMU aBTOPOB [2], KOTOpbIE
okas3ailH, 4TO TPaHCIIAHTaLUs KPHUOKOHCEp-
BHUPOBAHHOM TUIALICHTHI OOJIEHBIM OJIMT'0300CTIEPMUEH
OKa3bIBAET IMOJIOKUTEIBHOE EHCTBUE HA MPOOKCHU-
JAHTHO-aHTHOKCHJIAHTHBIA TOMEOCTa3 B KPOBH.

[Ipu uccnenoBanny coaepKaHus THAPOIIEPEKUCEi
JIUTUIOB B TOMOTEHATaX Cep/iia KPBIC YCTaHOBIICHO,
YTO OXJIaXJI€HUE XUBOTHBIX, HE MOJYyYaBIIUX
Mpenapar, IpUBOAMIIO K JOCTOBEPHOMY YBEIHUEHHUIO
nponyktoB IIOJI. ¥V XHBOTHBIX, MOTYyYaBIINX
KPHOKOHCEPBHUPOBAHHBIM IKCTPAKT IUIAIIEHTHI, UX
CoJIepKaHue MPAKTUYECKU HE M3MEHSITOCH (Talul. 2).

B orBer Ha x0nM07OBOE BO3/AEHCTBHE HE OOHApY-
JKEHO CYIIECTBEHHBIX M3MEHEHUU COIepKaHUsA
TUAPOIIEPEKUCEH IUMTUIOB U B [IEYEHU KPBIC, ITOTy4aB-
LIUX KCTPAKT IUIALIEHTHL. BMecTe ¢ TeM y JKUBOTHBIX,
KOTOPBIM BBOAMJIM (U3UOJOTHYECKUH pacTBOp,
conepxanue 3tux npoaykros [1OJI B meuenu gepes
3 4 mocye 00IIero OCTPOro OXJaxAcHU ObUTo Ooee
yeM B 1,4 pasa BbIlIe, YeM y KOHTPOJIBHBIX KPBIC

(Tabm. 2).

NPOBJIEMbI
KPUOBMONOIrum
T. 15, 2005, N24

2 — p<0,005 mo cpaBHeHuto co 2-ii rpymmoii; * — p<0,005 mo
CPaBHEHHUIO ¢ 3-1 rpynmnoun.

Notes: ' — p<0.005 in comparison with the control; 2 — p<0.005
in comparison with the 2" group; * — p<0.005 in comparison
with the 3" one.

statistically significant increase in LPO products. Their
content did not practically change in animals, received
the cryopreserved placenta extract (Table 2).

No significant changes in lipid hydroperoxide
content in liver of rats with placenta extract in response
to cold effect were observed. However in animals with
injected physiological solution the content of LPO
products in liver 3 hrs following general acute cooling
was more than 1.4 times higher than in the control
rats (Table 2).

Thus, in all studied tissues of control animals the
lipid hydroperoxide content after cold effect increased
and did not practically change in experimental rats,
received cryopreserved placenta extract within 5 days.
The revealed effect of preparation, normalizing LPO
product content can be explained by its capability to
reduce the rate of free-radical lipid oxidation, but a
distinct answer to this question is feasible only with
measuring a direct LPO intensity in tissues.

Investigation of LPO intensity in rat liver and heart
homogenates enabled to establish the fact that in
response to cold effect in heart homogenates of
animals, received only physiological solution, the
intensity of spontaneous and ascorbate-induced LPO
increased in comparison with the control (Table 3).
General acute cooling of rats with injected preparation
did not statistically and significantly change the intensity
of spontaneous and ascorbate-induced LPO in heart
in comparison with corresponding control (2™ group).
At the same time of note is that the preparation itself
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Tadnuua 3. BiusHie KpuOoKOHCEPBUPOBAHHOTO SKCTPAKTa
TUTALICHTHI HA UHTCHCHUBHOCTB CIIOHTAHHOTO U acKopOar-
unaymposaHHoro [10JI B romoreHarax cepiia Kpbic
B HOpME U T10CJIe OOIIEr0 OCTPOro OXJIAXKICHUS
(Sx£x; n=6-7)

Table 3. Effect of cryopreserved placenta extract on
spontaneous and ascorbate-induced LPO intensity in rat
heart homogenates in the norm and following general
acute cooling (Sx£x; n=6-7)

Taonunua 4. BiusHue KpuoKOHCEPBUPOBAHHOTO
9KCTPAKTa INIALCHTHI HAa HHTCHCUBHOCTB CIIOHTaHHOTO U
ackopbar-unnynupoBanroro [10JI B roMoreHaTtax rneueHu
KPBIC B HOPME H I10CJI€ OOLIET0 OCTPOT0 OXJIaXKACHHS
(Sx£x; n=6-7)

Table 4. Effect of cryopreserved placenta extract on
spontaneous and ascorbate-induced LPO intensity in rat
liver homogenates in norm and after general acute
cooling (Sx+x; n=6-7)

TlepeKHCHOe OKUCACHHUE AUIIIAOB, TlepeKuCHOe OKUCACHHUE AUIIUAOB,
HMOAL MAA/Mr Geaka 3a 20 MUH MHKyOaluu HMOAL MAA/Mr Geaka 3a 20 MUH UHKyOaluu
Lipid peroxidation,nmol MDA/mg of protein Lipid peroxidation,nmol MDA/mg of protein
rpynnm SKUBOTHBIX for 20 min incubation rpynnm JKUBOTHBIX for 20 min incubation
Groups of animals Groups of animals
Ackopbar- Ackopbar-
CroHTanHOE MHAYLMPOBAHHOE CroHTanHOE MHAYLMPOBAHHOE
Spontaneous Ascorbate-induced Spontaneous Ascorbate-induced
1 0,350=+0,012 0,74+0,17 1 1,29+0,05 3,25+0,20
2 0,384=+0,025 2,12+0,35! 2 1,31%0,10 3,65 0,25
3 0,466=+0,030" 2,14=0,58! 3 1,44=+0,09 3,94=+0,23!
4 0,363=+0,028° 1,96=+0,49' 4 1,34=+0,14 3,77+0,17
Mpumevanus: ' — p<0,005 no cpaBHeHuwo ¢ xkourpoiem; Ilpumeuanune: ' — p<0,005 M0 cpaBHEHHUIO C KOHTPOJIEM.

2 — p<0,005 Mo cpaBHEHUIO CO 2-i TPYIIION.

Notes: ! — p<0.005 in comparison with the control; 2 — p<0.005
in comparison with the 2™ group.

Takum o06pa3om, BO BceX M3YUYEHHBIX TKaHIX
KOHTPOJIBHBIX JKMBOTHBIX COAEPKAaHUE THUAPO-
MepPEKUCEH JIMITUO0B MOCIIE XOJI0J0BOT0 BO3IEHCTBUS
BO3pacTano, a y ONBITHBIX KpBIC, MOJy4YaBIIUX B
Te4eHHEe 5 JHEeW KPHUOKOHCEPBHUPOBAaHHBIM 3KCTPAKT
IUTALEHTHI, MPAKTHYECKU HEe M3MeHsock. OOHapy-
KEHHOE HOPMAJIM3YIOIllee CoJepKaHhe MPONYKTOB
[1OJI neiicTBue mpenapara MOXET OOBSCHITHCS €ro
CIOCOOHOCTHIO CHUXAaTh CKOPOCTH CBOOOIHO-
panuKaIbHOTO OKHCIICHHUS JINTIHIOB, OTHAKO OTHO3HAY-
HO OTBETHUTH Ha ATOT BONPOC MOXHO TOIBKO MPHU
M3MEPEHUH HemocpencTBeHHO nHTeHcuBHOCTH [10J1
B TKaHSIX.

Uccnenosanue nnrencusHoctu I10OJI B romo-
reHarax Me4eH! U cepAia KpbIC MO3BOIMIO YCTaHO-
BUThH, YTO B OTBET Ha XOJIOAOBOE BO3/AEHCTBUE B
TOMOT'€HaTax CepALa KUBOTHBIX, TOTYYaBIINX TOJIBKO
(U3HOIOTHYECKUI PacTBOP, MHTEHCUBHOCTH CIIOHTAH-
HOTO U ackopOar-unayuuposanHoro 110JI yBenu-
YUBaJach IO CPaBHEHHUIO ¢ KOHTposieM (Tabi. 3).
O61ee ocTpoe OXJaKAeHIE KPBIC, KOTOPHIM BBOIMIIN
Iperapar, JOCTOBEPHO HE N3MEHSJI0 HHTEHCHUBHOCTD
CIIOHTAHHOTO | ackopOar-unayuuposanHoro 110JI B
CEepIE 10 CPAaBHEHHIO C COOTBETCTBYIOIIUM KOHTPO-
neM (2-s1 rpymma). [Ipu 3ToM ciieyeT OTMETHTh, 9TO
caM Tpemnapar HECKOJIbKO yBEIMYWBajl HAKOILIEHHE
MJIA npu cCHOHTaHHOM H aCKOpOaT-UHIyTUPOBAHHOM
[1IOJI B romorenarax cepaua (tadmn. 4). OGHapy-

NMPOBJIEMbI
KPUOBMONOIrum
T. 15, 2005, N4

Notes: ' — p<0.005 in comparison with the control.

slightly increased the MDA accumulation at a
spontaneous and ascorbate-induced LPO in heart
homogenates (Table 4). A revealed LPO increase and
especially an ascorbate-induced one can be associated
to a change in fatty acid composition of heart
membranes and, in particular, to an increase in
unsaturation degree of fatty acids of membrane
phospholipids during cryopreserved placenta extract
introduction.

When investigating LPO intensity in rat liver
homogenates the general acute cooling of control
animals was revealed to increase the MDA accu-
mulation rate in 1.12 and 1.22 times at a spontaneous
and ascorbate-induced LPO, correspondingly
(Table 4). In this case it should be noted, that only
increase in the intensity of ascorbate-induced LPO in
liver was statistically significant.

Conclusions

Thus, a general acute cooling of animals increases
the intensity of spontaneous and ascorbate-induced
LPO, as well as a content of lipid hydroperoxides in
heart, liver tissues and blood. Introducing placenta
extract within 5 days prevents the LPO activation in
all studied tissues of experimental animals, and we
believe this testifies to the activation of biochemical
mechanisms, contributing to compensation of cold-
induced disorders.
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xeHHoe ysennueHue [10JI, B ocHOBHOM ackopOart-
UHAYOUPOBAHHOT'O, MOXET OBITH CBSI3aHO C U3MEHE-
HUEM KMPHO-KHCIOTHOI'O COCTaBa MEMOpaH cepaua
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