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Effect of Cryopreserved Placenta Extract on Antioxidant System
Activity in Rat Tissues After General Cooling

CBoOomHOpaIMKaIEHOE TOBpEXKIEHNE OHMOMoOIe-
KyJI SBISETCS OOHHUM W3 OCHOBHBIX MEXaHU3MOB
XOJIOIOBOTO TMTOBPEXKIeHUST MeMOpaH [2, 4]. [Tokazano,
YTO TIPH OOIIEM OXJTKISHUN U TIOCJICTYIOIIEM CaMO-
OTOTPEBE IKCIIEPUMEHTAIBHBIX JKHBOTHBIX YBEIUIH-
BaeTCsl MHTEHCUBHOCTH CBOOOJTHOpPAIUKATHHOTO
OKHCIICHUSI JTUMUIO0B, CHUXKAETCSI aKTUBHOCTH psiia
AHTUOKCHUJAHTHBIX ()EPMEHTOB M COJIEpKaHHUE TpPHU-
POIHBIX AaHTHOKCHJIAHTOB B TKaHsX [1, 5].

VYcTaHOBIEHO, UTO BBEIEHUE KPUOKOHCEPBUPO-
BaHHOTO 3KcTpakTa rianeHTs (KOIT) cHukaeT nHTEH-
cuBHocTh [1OJI u Hakonnenue TBK-akTuUBHBIX
MIPOYKTOB B TKAHSIX IKCIIEPUMEHTATBHBIX JKUBOTHBIX
Ha 3Tare CaMOOTOTPEeBa MOCIE OOMIET0 OXJIAXKACHIS
[3]. Takoe Bnusaaune KOII Ha mpormeccsr [1OJI npu
00IIeM OXJIAXJICHUH MOXKET OBITH CBSI3aHO C €r0
HOPMAJTU3YIOIINM JICHCTBUEM Ha aKTHBHOCTH AaHTHOK-
CHUIAHTHOM CHCTEMBI OpTraHU3Ma.

Lenp paboThl — M3y4YeHHE BIUSHUS BHYTPHUOPIO-
muHHOTO BBeAeHus KOII Ha aHTHOKCUIAHTHYIO
CUCTEMY JIaDOPATOPHBIX KHBOTHBIX MOCIE XOJOI0-
BOT'O BO3JICHCTBUA.

Martepnaabl 1 meToAbl

DKCIEepUMEHTHI MPOBOAUIN HAa 6-MECSIHBIX
camiiax 6enpIx 6ecropoHbIX Kpbic Maccoi 150-200 r
(n=24) B cooTBeTCTBHHU C MONIOKEHUsIMHU “‘EBpomeii-
CKOW KOHBEHITHH O 3aIIMTE TO3BOHOYHBIX KUBOTHBIX,
WCIIOJIB3yEeMBIX ISl SKCIIEPUMEHTAIBHBIX U JPYTHX
HaydHbIX nenei” (CtpacOypr, 1985). O6miee oxax-
JIeHHE KMBOTHBIX MPOBOAMIIOCH IPH TEMIIEpaType
4°C. )KMBOTHBIX pa3feNIniIN Ha CIEAYIOLINE MPYIbL:
1 — uHTAKTHEIE, 2 — 1OCJIE OOILIETO OXIAXKIECHUS, 3 —
nocie BHYTpuOpromuHHOTO BBegeHus KOIII
0,1 mii/100 T Maccel Tena; 4 — nociae BBeaeHus KOII
U JanbpHelmero obmero oxaaxiaeHusi. B xone
SKCIEPUMEHTA OTPEACISUIN aHTUOKUCIUTEIbHYIO
akTUBHOCTH (AOA) CHIBOPOTKH KPOBH, aKTHUBHOCTH
LepYJIOIUIa3MHHA, KaTala3Hyl0 aKTHBHOCTh B TOMO-

MHCTUTYT npobAem KprobUOAOTUM U KPUOMEANLIMHDI
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A free-radical damage in biomolecules is one of
the main mechanisms of membrane cold damage [2,
4]. Under general cooling and following self-warming
of experimental animals the intensity of lipid-free
radical oxidation was shown as increased, the activity
of antioxidant enzyme series and the content of natural
antioxidants in tissues decreased [1, 5].

Introduction of cryopreserved placenta extract
(CPE) was found to reduce the LPO intensity and
TBA-active product accumulation in tissues of experi-
mental animals at the stage of self-warming after
general cooling [3]. Such a CPE effect on the LPO
processes under general cooling may be associated to
its normalising effect on the activity of an organism’s
antioxidant system.

The research was aimed to study the effect of
intraperitoneal CPE introduction on an antioxidant
system of laboratory animals after cold effect.

Materials and methods

The experiments were carried-out in 150-200 g’
white breedless male rats of 6 months old (n=24)
according to the statements of the “European
Convention for the Protection of Vertebrate Animals
Used for Experimental and Other Scientific Purposes”
(Strasbourg, 1985). General cooling of animals was
realised at 4°C. Animals were divided into the
following groups: the 1% group comprised the intact
animals; those after general cooling were in the 2™
one; the 3" one consisted of those after intraperitoneal
introduction of 1 ml/100 g body weight CPE; the 4*
was the animals after CPE administration with
following general cooling. During experiment there
were determined the anti-oxidative activity (AOA) of
blood serum, ceruloplasmin and catalase activities in
liver and heart homogenates, the one of superoxide
dismutase in tissue homogenates and blood serum.

When studying the total AOA, characterising the
state of non-enzymatic antioxidant system in blood, it
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reHaTax eYeH! U CEPALA, CYIEPOKCHIINCMYTa3HYIO
aKTUBHOCTh B TOMOTE€HaTax TKaHEH U CHIBOPOTKE
KpOBH.

[Tpu uccnenoanun odmer AOA, KoTopas Xxapax-
TepHU3yeT COCTOsTHNE He(epPMEHTAaTUBHON aHTHOKCH-
JAHTHOMN CHCTEMBI B KDOBH, YCTaHOBIIEHO, YTO BO 2-i
rpyIIe KUBOTHBIX OHAa JOCTOBEPHO CHM)KAJach
(Tabm. 1), 9TO MOXET CBHIETENHCTBOBATH 00 UCTOIIIE-
HHUU COJEpKaHUS MPUPOAHBIX aHTHOKCHIAHTOB
OOBSICHUTH YCTAHOBJICHHOE MTOBBIIIICHUE COIEPIKAHUS
npoayktoB [IOJI B CBIBOPOTKE NOJOMBITHBIX KUBOT-
HBIX.

VY kpbIc 3-1 rpynnsl OXJIaXIeHUE HE TPUBOAMIIO K
noctoBepHbIM m3MeHeHusM AOA (tabm. 1).

[Ipu uccnenoBannM aKTUBHOCTH (PePMEHTATUBHOIM
AHTUOKCUAAHTHOM CHCTEMBI KPOBHU YCTAHOBIIEHO, YTO
AKTUBHOCTH IIEPYJIOIUIa3MHUHA, KOTOPHIH CIOCOO0EH
YIABJIMBATh U YTHJIN3UPOBATH CYTIEPOKCHTHBINA PaIH-
KaJl B OTBET Ha XOJIO/I0BOE BO3ACHUCTBHUE, MPAKTHUECKU
He mMeHsutach (Tab. 1). He BEISIBICHO TOCTOBEPHBIX
W3MEHEHWH aKTUBHOCTH LEPYJIOIUIa3MUHA B 2- U 4-i
rpymIax )KUBOTHBIX. BMecTe ¢ TeM akTHBHOCTB IpyTo-
ro ¢epMeHTa, yTUIN3UPYIOIIEro CYNepOKCHUIHBIH
panukain, — cynepokcuanucmyTassl (CO/l) B oTBeT Ha
oOmiee oxJaXkJIeHHE >KMBOTHBIX CHMKAJach Mpak-
TUYECKH B 1,5 paza no cpaBHeHUIO ¢ 1-i rpynmnoi u B
1,3 pasza — ¢ 3-ii rpynmoii (tabn. 1). OOmee oxmax-
JICHHE )KUBOTHBIX, TOTYYaBIINX SKCTPAKT IUIALIEHTHI,
He MPUBOANIIO K CYIIIECTBEHHBIM H3MEHEHHSIM CyTIep-
OKCHJITUCMYTa3HON aKTUBHOCTH CHIBOPOTKH KPOBH.

IIpu uccienoBaHUM CyNEPOKCUIIUCMYTA3HOU
AKTUBHOCTH B TOMOTEHATax Cep/Ila BBIABICHO, YTO B
OTBET Ha XOJIOJJOBOE BO3/IEUCTBHUE Y KPBIC 2-i TPYTIITHI
OHa IOCTOBEPHO CHUXAJIACh, & Y KPBIC, KOTOPBIM BBO-
m KOOI, — nocToBepHO He M3MeHsIach (Tabi.2).
HccrnenoBanne akTMBHOCTH Karajia3el — (hepMeHTa,
YTHIM3UPYIOLIErO NMEPEKUCh BOLOPOAA, MO3BOIUIO
YCTaHOBHTh, YTO B TOMOI€HATax CEepAlla B OTBET Ha
XO0JIOIOBOE BO3/IEMCTBHE OHA CYIIECTBEHHO HE U3Me-
Hs1ack. He o0HapyKeHO CyIIeCTBEHHBIX N3MEHEHUH
KaTaJa3HOW aKTUBHOCTH B TOMOTEHATaX Cep/Iia KPhIC
4-# rpymsl (Tabm. 2).

IIpn uccnenoBaHuM KaTana3HOW aKTHBHOCTH B
rOMOT€HaTax MeYeH! yCTaHOBIIEHO, YTO, KaK 1 B CEP/-
Ile, OHa CYMECTBEHHO HE M3MEHSIACh BO BCEX
OMBITHBIX TPYNIMax XXUBOTHBIX. CyNnepoOKCUIAUCMY-
Ta3Has akTHBHOCTb B TOMOT€HaTaX NeUYeHN NHTaKTHBIX
KpBIC B OTBET HA X0JIOI0BOE BO3IEHCTBUE JJOCTOBEPHO
cHWKanacek (Tadn. 3). Y KpbIc, KOTOPBIM BBOJUIIH
9KCTPAKT IUIALIEHTHI, 00I1Iee OXJIaXIeHE He TPUBOAU-
JO K CYLIECTBEHHBIM HU3MEHEHMSM CYNEpPOKCHU]I-
TUCMYTa3HOW aKTHBHOCTH B TIeUeHHM (TadI. 3).

[lonyuenHble NaHHBIE CBUIAETEIbCTBYIOT, YTO
ob1ree oxJaxaeHue KpbIc 2-1 rpymisl cHKaeT AOA
1 aKTUBHOCTH CYTIEPOKCHIANCMYTAa3bl B CHIBOPOTKE
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was established that in the 2™ group of animals it
statistically and significantly reduced (Table 1), that
might testify to the exhausting in natural antioxidant
content and explain the established enhancement in
the LPO product content in serum of experimental
animals.

In rats of the 3™ group the cooling did not result in
statistically significant changes in blood AOA (Table 1).

When studying the blood enzymatic anti-oxidative
system activity the one of ceruloplasmin, capable for
capturing and utilizing a superoxide radical in response
to a cold effect was established as practically unchan-
ged (Table 1). No statistically significant changes in
ceruloplasmin activity in the 2" and 4™ groups of
animals were revealed. However the activity of another
enzyme, utilising a superoxide radical: superoxide
dismutase (SOD) in response to animal general cooling
reduced practically in 1.5 and 1.3 times compared to
the 1% and 3™ groups, correspondingly (Table 1).
General cooling of animals, received the placenta ex-
tract, did not result in significant changes in a super-
oxide dismutase activity of blood serum.

When studying a superoxide dismutase activity in
heart homogenates it was revealed that in response to
a cold effect in the 2™ group rats it was statistically
and significantly decreased, but remained statistically
and significantly unchanged in the rats with CPE
(Table 2). Studying the catalase activity, i.e. the enzy-
me, utilising hydrogen peroxide, enabled to establish

Tadonuua 1. Brusane KOII Ha aHTHOKUCITUTENBHYIO
aKTUBHOCTb, AKTUBHOCTH IEPyJIOIIIa3MHHA U
CYTIEPOKCHITUCMYTa3HYI0 aKTHBHOCTD CHIBOPOTKH KPOBH
KpbIC Ha (hoHe obmiero oxiaxaeHus (M+m; n=6)

Table 1. CPE effect on anti-oxidative, ceruloplasmin
activities and the one of superoxide dismutase of rat’s blood
serum at the background of general cooling (M+m; n=6)

AKTUBHOCTH
uepy/\oma}%MHHa, AKTUBHOCTL
I'pymst o ea. 0. IL/MA
KUBOTHBIX Anﬁgfiycfjant 3a 60 MuH CSA)JZ/C\A'
Animal activity,% Ceruloplasmin SODAéctivit
groups ty.% activity,opti cal ‘ol units/m%y
densityunits/ml ’
per hr
1 48,2+3,8 20,01+1,39 281,8+10,8
2 35,4%4,0! 21,40+0,88 189,2+13,0
3 45,0+4,6 19,15+1,44 240,1%15,4'2
4 44,9+1,2 19,68+2,01 255,6=+20,5°
Mpumeyanns: ' — p<0,005 mo cpaBuHenuio ¢ 1-if rpymmoii; * —

p<0,005 no cpaBHeHuto co 2-i rpymnmoi; > — p<0,005 mo
CpaBHEHUIO ¢ 3-i TPyNIOi.

Notes: ' — p<0.005 compared to the 1% group; * — p<0.005
compared to the 2™ one; * — p<0.005 compared to the 3™ one.
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Tab6auua 2. Bmustaue KOIT Ha cynepokcuaucMyTa3Hy o
1 KaTaJla3HYI0 aKTUBHOCTH B TOMOTEHATaX Cep/Ia KPhIC
Ha (oHe ob1ero oxmaxaeHus (M=m; n=6)

Table 2. CPE effect on superoxide dismutase and catalase
activities in rat’s heart homogenates at the background of

Tabéauua 3. Bousaue KOII Ha cynepokcuaaucmMyTaznyto
M KaTaJla3HYI0 aKTUBHOCTh B TOMOTCHATAX [EUEHH KPbIC
Ha QoHe obmero oxnaxaeHus (M=m; n=6)

Table 3. CPE effect on superoxide dismutase and catalase
activities in rat’s liver homogenates at the background of

general cooling (M+m; n=6)

general cooling (M+m; n=6)

KaTrarazHast Karanaznas
AKTUBHOCTH,MKMOABb AKTUBHOCTH,MKMOAB
r AxTaBHOCTE COR, H,O, /Munlir 6eaka AKTHBHOCTE COA, H,O, /Muair 6eaka
PYIIIBI JKUBOTHBIX YCA. eA./Mr Oeaka ZCétalase activit I'pymnme! KUBOTHBIX YCA. €A./Mr Oenka ZCéilalase activit
Animal groups SOD activity, rel. Hmol of ¥ Animal groups SOD activity, rel. umol of Y
units/mg of protein H,0,/minling of units/mg of protein H,0,/minfig of
protein protein
1 48,2+3,8 20,01%+1,39 1 626,9+33,2 58,3+3,4
2 35,4+4,0! 21,40+0,88 2 474,8+34,6' 63,3 =39
3 45,0%+4,6% 19,15=+1,44 3 589,1+10,9* 59,7+3,2
4 44,9+1,2° 19,68=+2,01 4 619,6+34,0° 66,3+4,9
Mpumeyanusn: ' — p<0,005 mo cpaBuenuto ¢ 1-it rpynmoii; > —  Ilpumeuanus: ' — p<0,005 no cpaBHenuto ¢ 1-i rpymnoi; > —

p<0,005 no cpaBHeHHIo co 2-i rpymnmoii; > — p<0,005 mo
CpPaBHEHUIO C 3-i TPYIION.

Notes: ' — is p<0.005 compared to the 1% group; > — p<0.005
compared to the 2™ one; 3 — p<0.005 compared to the 3™ one.

KpOBH, rOMOT€Harax cepiaua u nedeHu. [lpu stom
AKTUBHOCTbH LEPYJIOIJIa3MUHA M KaTajla3bl CYILECT-
BEHHO HE u3MeHsiach. KpruokoHCEpBUPOBAHHBIHN
SKCTPAKT MJALEHThl HOPMAJIM3yEeT aHTUOKHUCIIH-
TEJIbHYI0 aKTUBHOCTh U aKTUBHOCTb CYTIEPOKCUANC-
MYTa3bl BO BCEX M3YUEHHBIX TKAHAX MOJOMNBITHBIX
JKHUBOTHBIX, TTOJIBEPTTIINXCS 00IIEMY OXJIaKICHHIO, a
Ha aKTUBHOCTH LIEPYJIOIIa3MHUHA U KaTalla3bl OH HE
BJIUSIET.

BbiBOABI

AHTHOKHCIIUTEIbHASA aKTHBHOCTh M aKTUBHOCTH
CyNEPOKCUIUCMYTAa3bl B CBIBOPOTKE KPOBH, CEPILIE
M TICYCHU TOJOMNBITHBIX KUBOTHBIX IIOCJIC BBEACHUS
KOOI HopMamnu30BaiCh, U4TO SBIISIETCS CBUICTEIHCT-
BOM TIOJIOKUTEIHHOTO CTAOMIIM3UPYIOMICTO BIIHSTHUS
Ha TEIJIOKPOBHBIN OpPraHU3M MOCJE XOJI0J0BOTO
cTpecca.

Nutepatypa

1. Kynukos B.1O., CemeHtok A.B., KonecrHukosea J1.U1. NepekncHoe
OKMCNeHne NMUNUAOB M XonodoBon dakTop.— HoBocnbupck:
Hayka, 1988.— C. 54-67.

2. Hukum4yeHko KO.B., OscsiHHukoe C.E. BnusiHne octporo
oxnaxaeHus Ha cBoboaHOpaaMKanbHOe OKUCTEeHVe NMNUA0B
B OpraHax MOmnoAbiX W cTapbix KpbiC // BicHMK Xapk. yH-Ty
Ne497. BiodianyHun BicHuk.— 2000.— Bun. 2 (7).— C. 74-77.
lMpokontk O.C., Yepemckol A.K., HukumyeHko (O.B.,

3. Yuxesckul B.B. BnusiHne KpMOKOHCEPBMPOBAHHOIO 3KCTpakTa
nnaueHTbl Ha UHTeHcMBHOCTL MOJ1 1 cogepxaHne rugponepe-
Kncew NUNUAOB B TKaHSX KPbIC B HOpPME M nocrie obuiero

NMPOBJIEMbI
KPUOBMOJIOIUM
T. 18, 2008, Ne1

p<0,005 no cpaBHeHuto co 2-i rpymnmoi; 3 — p<0,005 mo
CpaBHEHUIO ¢ 3-i TpynIoi.

Notes: ! — is p<0.005 compared to the 1* group; > — p<0.005
compared to the 2™ one; * — p<0.005 compared to the 3™ one.

that in heart homogenates in response to a cold effect
it remained with no considerable changes. No signi-
ficant changes of catalase activity in rat’s heart homo-
genates of the 4™ group was found out (Table 2).

When studying catalase activity in liver homo-
genates it was established that it remained with no
significant changes as in heart in all experimental
groups of animals. Superoxide dismutase activity in
liver homogenates of intact rats in response to a cold
effect was statistically and significantly decreased
(Table 3). In rats with introduced placenta extract the
general cooling did not result in drastic changes in
superoxide dismutase activity in liver (Table 3).

The data obtained testify to the fact that general
cooling of rats in the 2™ group reduced AOA and
superoxide dismutase activity in blood serum, heart
and liver homogenates. At the same time no significant
changes in ceruloplasmin and catalase activities
occurred. Cryopreserved placenta extract normalises
the anti-oxidative and superoxide dismutase activities
in all the studied tissues of experimental animals,
subjected to general cooling, but has no effect on
ceruloplasmin and catalase activities.

Conclusions

The anti-oxidative and superoxide dismutase
activities in blood serum, heart and liver of experi-
mental animals after CPE introduction were norma-
lised, that testified to a positive stabilising effect on
homoiothermal organism after cold stress.
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