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Implantation of Cryopreserved Human Placental Fragments
Restores Prooxidant-Antioxidant Balance in Experimental
Animals of Late Ontogeny

PecbepaT: Y pesynbrati npoBeAeHux gocnigxeHb 6yno nokasaHo, WO Y WypiB Ni3HbOrO OHTOreHe3y cTaH GanaHcy npo- Ta
aHTUOKCMAAHTHOT CUCTEMM CUPOBATKM KPOBi, NEYiHKU Ta roHag nopylleHo B Gik npookcuaaHTHUX npoueci. MpoTe iMnnaHTauis
nigaocnigHMM TBapuMHam KpioKOHCepPBOBaHMX parMeHTiB nnaueHTu noguHW A03BOMSAE NIABULWLUTU akTUBHICTb €HOOreHHOI
AHTUMOKCUAAHTHOIT CUCTEMW Ta CMpUsie KOpeKLii NaTonoriYHnx 3MiH, NoB'A3aHUX 3i CTapiHHAM. AHani3 oTpMMaHuX OaHWX CBiOYMTb,
Lo BigHOBMIOBarbHI nNpouecu BiAbyBalTbCs NEPEBaXHO Ha KMNITMHHOMY Ta OpPraHHOMY PIiBHSIX. 3acTOCyBaHHSI KPiOKOHCEPBOBAHUX
parmMeHTIB NraueHTV B NOXMIoMy BiLli 3a6e3neyye NoCTyrnoBy pPi3HOBEKTOPHY KOPEKLi0 CEHUINbHO-IHBOMTUBHMX 3MiH, Y CaHOreHesi
SKUX NiABULLEHHST aKTUBHOCTI €HAOrEeHHOT aHTUOKCUAAHTHOI cucTeMu OBIPYHTOBYE NEPCMNEKTUBHICTb CTBOPEHHS MpodinakTu4Ho-
TepaneBTUYHUX NPOrpamM repiaTpU4HOI NaTonorii.

KnrouoBi cnoBa: kpiokoHcepBoBaHi 6i006'€KTU NnaLeHTapHOro MOXOMXKEHHS!, MPO- Ta aHTUOKCUAAHTHA CUCTEMA OpraHiamy,
CTapiHHS, repiaTpis.

Pecbepar: B pesynbtate npoBeAeHHbIX MCCreaoBaHUi GbINo NokKasaHo, YTO Y XKMBOTHbIX MO3[HEro OHTOreHe3a COCTOsiHME
H6anaHca nNpo- N aHTUOKCMAAHTHON CUCTEMbI CbIBOPOTKU KPOBW, MEYEHWN U FOHAA HapyLUEHO B CTOPOHY MPOOKCUAAHTHbLIX NMPOLECCOB.
OpHako MMMMaHTaumus NoAonbITHbIM XUBOTHBIM KPUOKOHCEPBMPOBAHHbIX )parMeHTOB NnaLeHTbl No3BoMnseT MOBbICUTL aKTUBHOCTb
9HLOreHHOW aHTMOKCMAAHTHOW CUCTEMbl U CMOCOOCTBYET KOPPEKLUMU NaTonornyeckux U3MeHeHWU, CBA3aHHbIX CO CTapeHUeM.
AHanu3 nony4eHHbIX pe3ynsTaTtoB CBUAETENbCTBYET O TOM, YTO BOCCTaHOBUTEMbHbIE NMPOLECCHI MPOUCXOAST Kak Ha KMEeTOYHOM,
Tak U Ha OpraHNM3MeHHOM ypoBHe. [pMMeHeHne KPYOKOHCEPBUPOBAaHHbIX dparMeHTOB MnaLeHTbl B NOXUnom Bo3pacTte obecne-
YMBaeT NOCTEMNeHHY Pa3HOBEKTOPHYK KOPPEKLMIO CEHUIbHO-UHBOMIOTUBHBIX M3MEHEHUI, B CaHOreHe3e KOTOpbIX yBenuyeHue
aKTUBHOCTW 3HAOTEHHOW aHTMOKCUAAHTHOW cucTeMbl 06OCHOBBLIBAET NEPCMNEKTUBHOCTb CO34aHus MPOgUNaKTUKO-TepaneBTUYeCcKnX
nporpaMm Ans NevYeHusi repuaTpu4eckoi naTtonorum.

KniouyeBble crnioBa: KpMOKOHCEPBMPOBaHHbIE BNMOOOBEKTLI NALEHTAPHOIO NMPOUCXOXAEHNS, NPO- U @aHTUOKCUAAHTHAas cucTema,
cTapeHue, repuaTtpus.

Abstract: The studies have shown that animals of late ontogeny had the misbalance in prooxidative-antioxidative system of
blood serum, liver and gonads with shift to the prooxidant activity. Nevertheless, the implantation of cryopreserved human placenta
fragments to experimental animals increased the activity of endogenous antioxidant system and contributed to the correction of
pathological changes associated with aging. Analysis of the findings indicated that the restoration processes occurred both at cell
and organism levels. The use of cryopreserved placental fragments in pre-senile age led to a gradual diverse correction of senile
involutions, and an increased activity of endogenous antioxidant system during their sanogenesis substantiated the perspective of
preventive and therapeutic protocols to treat geriatric pathologies.
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3a nanumu BO3 nemorpadiuna curyaris B €Bpori
XapaKTePU3YETHCS CYTTEBUM 30UTBIIIEHHSIM KITTHKOCTI
JOAEH MOXMIIOTro BiKy. bakaHHS OOBKUTH aKTUBHE
KHTTSL, 30eperTH npaue3aaTHicTh, Gpi3uuHy, TBOPUY Ta
CEeKCyaJIbHy aKTUBHICTb, PEIPOAYKTUBHY (DYHKIII0, a
TaKOX 3HU3UTH BXKKICTh I1epediry XBopoO, OB’ 13aHKX
31 CTapiHHSAM 3YMOBJIIOE PO3BUTOK HOBHX MEIUYHUX
TeXHOJIOTi# y ramysi repiatpii [9]. CknannicTs naTo-
TeHE3y CCHIUIBHO-1HBONIOTUBHUX IMPOIIECIB 1 KOMOP-
0iHICTB TepiaTPUYHOI ATOJIOTI] € PUYMHAMY OararTo-
KOMITOHEHTHOT'O ()apMaKOJIOTYHOTO HABAHTAXKEHHS Ha
OpTaHi3M JIFOJIMHU B IPOIIECI TIKYBAHHS, 0 TIPU3BOIUTH
JI0 HeraTUBHUX HaciaKiB [8]. bopoTs0a 31 cTapiHHsIM,
K 3 €BOJIONIITHO 00YMOBIIEHUM MPOIECOM, HE MOXKE
MaTH IO3UTHBHOTO €(PEeKTy IIPH BUKOPUCTAHHI (hapma-
KOJIOTTYHUX 3ac00iB. ToMy aKkTyaabHUM € TOLTYK HOBHX
CHCTEMHHUX T€pOIPOTEKTOPIB IPUPOAHOTO HOXOKEHHS
3 MYJIBTUKOMITOHEHTHOIO fieto [1, 8, 9].

Ha namy mymKy, muM BHMOTaMm BiJIIOBila€e Kili-
TUHHO-TKaHUHHA TEpalisi, IO I'PYHTYETHCS HA BUKO-
pucTtanHi 61000’ €KTIB PaHHBOTO OHTOTEHE3Y, Cepeln
AKUX MOMITHY 010JI0TI4HY /1110 MalOTh Oiompenaparu
IUTAlCHTAPHOTO MOXomkeHHsI [7, 15, 16]. Ls aist 00ymoB-
JIeHa BJIACTHBOCTSIMH ILUIAIICHTH SIK CTPYKTYPH, sIKa
Oepe yJacTh y CHCTEMO- i OpraHOTeHe31, MpeHaTab-
HOMY PO3BHUTKY OpraHi3My B IIJIOMY, a TaKOX HOTO
3axXHCTI BiJl YIIKODKYI0ouuX (axropis [15].

[lorenuiiina 31aTHICTD MIaLIEHTAPHUX CTPYKTYP
aKTHBI3yBaTH Ta BiIHOBJIIOBATH 010JIOTIUHI IpOLIECH B
KIJIITUHAX 1 TKAaHWHAX MpH iMruianTamii [ 1, 8, 16] Bu3-
Haya€ MEpCIeKTUBU X BUKOPUCTAHHS AJIST KOpEKUii
nuctpodiuHuX mporecis i1 penapauii MoppodyHkio-
HaJIBHUX YIIKOJDKEHb, SIKI PO3BHBAIOTHCS B OPraHi3mi
3 BIKOM.

Ha ocHOBI pe3ynbTariB MOMEpEenHiX TOCTiIKECHb
Ham# OyJ10 3p00JICHO BUCHOBOK, 1110 Cepell KPiIOKOHCEeP-
BOBaHUX 01000’ €KTIB IJIALICHTAPHOI'O MTOXO/KECHHST JIs
KOPEKIii MaToJOTIYHNX MOPYIIeHb, MMOB’ S3aHUX 31
CTapiHHSIM, HAHOUTBII €)EKTUBHUMH Ta OE3NCUHUMH
€ ¢parmenTH ianeHTty [14]. Mexanizmam caHore-
He3y IIpH BUKOPUCTAHHI MOXiAHUX (parMeHTiB IuIa-
LEHTH Yy Mi3HbOMY OHTOICHE31 MPUCBAYCHO 3HAYHY
KUIBKICTD JOCHIIKEHb, IPOTC BU3HAUYCHHS BILIUBY
IUTALEHTAPHO] Tepallii Ha CTaH IPOOKCHIAHTHO-aHTHU-
OKCHJIAHTHOTO 0aJIaHCY B OpPraHi3Mi CTapirouoi JIFOIH-
HU, 3QJIMIIA€THCS AKTYaITbHOIO HAy KOBO-ITPAKTUIHOFO
3agadero [1, 15, 16].

Binomo, 1110 B maToreHesi CEHUIBHO-IHBOIIOTUBHIX
3MiH CYTT€EBY POJIb BIJIIrPalOTh aKTUBHI ()OPMHU KHUCHIO
Ta BUIbHI paguKaii. YnclIeHHI JaHi 111010 HEraTUBHOTO
BIUIMBY OKHCJIIOBAJILHOTO CTPECy IiJl Yac CTapiHHA
opraHisMy OyiH y3araJlbHeHi1 y BUTbHOPAJIUKAIbHY
TEOpito crapiHHs. THUIOBUM pe3yJbTaTOM BILIUBY
AKTUBHUX (OPM KHCHIO € OKHCIIEHI O1JIKH, SIKi yTBO-
PIOIOTBCSI Ta HAKOIHMYYIOTHCSl BHACHIZOK MeTabo-
JTIYHHUX TPOIECIB Y KIITHHAX OpraHizMy. MexaHi3Mu
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The current European demography is characterized
by a significant increase in numbers of elderly people.
The development of novel medical approaches in
geriatrics is driven by peoples’ desire to prolong the
active life, keeping the performance, physical, creative
and sexual activities, reproductive function, and reducing
the severity of the diseases, associated with aging [8].
Due to severe pathogenesis of senile involutions and
comorbidity of a geriatric pathology any treatment will
be associated with multi-component pharmacological
loading on a human organism, and as a consequence
will result in negative drug aggression [6]. The fight
against aging as a naturally preconditioned process can
not acquire any positive effect if the pharmaceutical
products will be applied. That is why the screening for
novel system-level geroprotective agents of natural
origin with a multi-component effect is vitally impor-
tant [1, 6, 8].

We believe that these requirements are fitting with
cell-tissue therapy involving the biological objects of
early ontogenesis, for example biological products of
placental origin with strong biological effects [4, 14,
16]. These are provided by placenta features as the
structure, involved into system and organogenesis,
prenatal development of an organism in general as well
as in its protection against damaging factors [14].

The potential ability of placental structures to acti-
vate and restore biological processes in cells and tissues
following implantation [1, 6, 15] determines the pro-
spects of their use to correct degenerative changes as
well as structural damages, which are usually deve-
loping during ageing.

Previously we have found that among cryopre-
served biological objects of placental origin the placental
fragments were the most effective and safe products
during treatment of pathological disorders associated
with aging [13]. Many researches are conducted to
study the sanogenesis mechanisms arising following
application of the cryopreserved placental fragments
(CPF) in late ontogenesis, nevertheless assessing how
placental therapy acts in terms of prooxidant-antioxi-
dant balance in aging human body is still relevant both
as scientific or applied task [1, 14, 16].

It is known that the pathogenesis of senile involutive
changes is associated with severe activity of reactive
oxygen species and free radicals. Numerous data on
negative effects of oxidative stress during aging are
combined in a comprehensive free radical theory of
aging. Typical products of reactive oxygen species
activity are oxidized proteins, usually formed and accu-
mulated as a result of metabolic processes in cells.
Reparative mechanisms can not identify and neutralize
all these proteins, and with ageing their effectiveness
diminishes due to a reduced activity of proteases. If
the modified proteins become the part of cell mem-
brane, a threat to the integrity of cells and their orga-
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penapariii He 3aBXJIM MOXYTh 1IeHTH(]IKyBaTH Ta
3HEILIKOIUTH TaKi OUIKH, OCKIJIbKU 3 BIKOM 1X e(ek-
TUBHICTb 3MEHIIY€ETHCS 33 PAXYHOK 3HIKCHHS aKTHB-
HOCTI IIpoTeas. Y BUMajKaX, KOJIM 3MiHEeH1 OLIKY CTar0Th
YaCTUHOIO KJIITUHHOT MeMOpaHu, MOXe BHHUKHYTH
3arpo3a Ui LTICHOCTI KJIITHHM Ta il opraHei. Y-
KOJKEH1 O1IKM HaKOIMYYIOThCA B OPTraHi3Mi JIOAeH
MOXHJIOTO BIKY 1 € CKJIaJI0BOIO [TATOr'€He3y KaTapakKTH,
xBOpoO AmbIreitmepa, Ilapkincona tomo [1, 8, 9].
BusnavyenHs BIUIMBY KPiIOKOHCEPBOBaHMX (PParMeHTIB
mianenTy (K®II) va mporecn BUTbHOPaIUKAILHOTO
okucienHs (BPO) i1 akTuBHICTP aHTHOKCHIAHTHOT
cuctemu (AOC) y mi3HbOMY OHTOTEHE31 00YMOBITIOE
MMaTOT€HETUYHY CHPSAMOBAHICTh Ta €()EKTHBHICTH
IUTaleHTapHOI Teparlii repiaTpuyHoi natosorii [16].

Meroto ganoi po6oTu Oys10 BUBYEHHSI CTaHy ITPOOK-
CHJIaHTHO-aHTUOKCHJIAHTHOTO OajlaHCcy y TKaHWHaX
MIEYiHKH, CTATEBUX 3aJI03 Ta KPOBi 1 §-MiCSIUHMX 1IypiB
micns iMIUTaHTaLil KpiOKOHCEPBOBAHUX (parMeHTiB
IUIALICHTH JTIOAUHH.

Marepianu Ta MeTOaU

[TnanenTy micnst (i3i0I0TiYHUX TOIOTIB OTPUMY-
BaJIM BiJl IOPOALIH 13 X monepenHboi iHhopMoBaHOT
3roau. KpiokoHcepBoBaHi pparMeHTH TIIAIICHTH JTHO-
JTMHHA OTPUMYBAJIH 1 KPIOKOHCEPBYBAJIH BiJITOBITHO J10
pasime po3pobnenoi metoauku [12, 14]. lana meto-
JMKa Tiepeadadana acenTHIHICTh TEXHOIIOT 11, BAKOPHC-
TaHHS B €KCIIEPUMEHTI IEPEBaKHO CHHLIUTIOXOPialib-
HOI YaCTHHU IJIALleHTH, MaKCHUMallbHE 3BIIbHEHHS
(parMeHTiB IUIALICHTH Bif KJIITHH KPOBi, piOprHOINY,
JeIUIyaIbHOT OOOJIOHKH Ta €JIEMEHTIB, K He Haje-
KaTh 10 BOPCHH IUIALEHTH, IPOTE MOXKYTb OyTH OTpHU-
MaHi pa3oM 3 HUMH. Y SKOCTI KpiOKOHCEPBaHTA 3aCTO-
COBYBQJIM CYMIII PO3YHHIB TiIPOKCHETHIKPOXMAIIO
Ta JIUMETHICYIB(OKCHITY, 3aMOPOXKYBaI (parMeH-
TH 32 JBOCTAITHOIO MTPOTPAMOIO 3 3aCTOCYBaHHSM 1HI-
miarii KpUCTajI0yTBOPEHHS Ta 30epiraiu B KpioOaHKy
pu —196°C. TepMiH Bif OTpUMaHHS IUIAEHTH 0
3anypenHs1 KOII B azor He nepeBuiyBas 8 ronut. Po3-
mopoxyBanu KOII crangapTHUM METOIOM Ha BOJS-
Hi# 6aHi 3a Temneparypu 41°C 1o nosiBu piakoi daszu
[11].

B excrniepumenTi BUKOpUCTOBYBauH 5- Ta 18-Micsd-
HUX CaMIIiB i caMuIlb Iy piB JiHii BicTap, SKux po3mi-
JIAIH Ha TpyTiH: 1 — 18-MicsiuHi caMHuIIi 3 IMIUIQHTAITIEFO
KO®IT; 2 — 18-micsiuHi XMOHOOIIEPOBaHI CaMMIli; 3 —
18-micstami camrti 3 imrmranrartiero KOIT; 4 — 18-micsami
XUOHOOIEpOBaHi camili; 5 — 5-micsuHi camil; 6 —
S-micsuni camuiii. Y rpynax croctepesxenns (1 ta 3)
OyJ10 BUKOpUCTaHO 110 20, a y Tpynax mopiBHSIHHS (2,
4-6) — o 15 TBapuH. IMIuTaHTAIi10 311 ICHIOBAIIH ITi]T
iH}insTpaniiHoo anectesiero 1,0 mit 0,25%-ro po3un-
Hy HOBOKaiHy. Ha 30BHIIIHIH AiNISHII TPaBOTO CTETHA
poOwmin po3pi3 goBxkUHOKW 1 cM Ta popMmyBaH mij-
HIKIpHY KHIICHIO, Y sKii po3TamoByBanmu KOII, micms
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nelles may appear. The damaged proteins are accu-
mulated in the body of the elderly people contribute to
the pathogenesis of cataract, Alzheimer’s, Parkinson’s
diseases, etc. [1, 6, 8]. Examining the influence of CPF
on the processes of free radical oxidation (FRO) and
activity of antioxidant system (AOS) in late ontogeny
specifies a pathogenic focus and efficiency of placental
therapy to treat a geriatric pathology [16].

This research aim was to study the state of prooxi-
dant-antioxidant balance in tissues of liver, gonads and
blood in 18-month-old rats after implantation of cryo-
preserved human placental fragments.

Materials and methods

Placenta was obtained after physiological labors
from women with their preliminary informed consent.
The fragments of human placenta were obtained and
cryopreserved according to the previously developed
method [11, 13]. This technique is aseptic, utilizes
mainly syncytio-chorial part of the placenta, provides
the maximum release of placental fragments of blood
cells, fibrinoid, decidual membrane and the elements
which are not referred to the placenta villi, but can be
derived together. As a cryopreservative we have used
the mixture of the hydroxyethyl starch and dimethyl
sulfoxide solutions, the fragments were frozen by two-
step program with initiation of crystal formation and
stored in the cryobank at —196°C. The term from the
moment of placenta deriving to the plunging of CPF
into liquid nitrogen did not exceed 8 hrs. The CPF were
thawed by standard method in a water bath at a tempe-
rature of 41°C up to a liquid phase appearance [10].

In the experiment we have used 5- and 18-month-
old male and female Wistar rats, which were divided
into following groups: 1 — 18-month-old females with
implanted CPF; 2 — 18-month-old sham-operated
females; 3 — 18-month-old males with implanted CPF;
4 — 18-month-old sham-operated males; 5 — 5-month-
old males; 6 — 5-month-old females. In observation
groups (1 and 3) 20 animals were used and the compa-
rison groups (2, 4-6) comprised 15 animals. Implan-
tation was performed under infiltration anesthesia with
1.0 ml of 0.25% Novocaine solution. The outer section
of right thigh was cut with 1 cm length and a subcuta-
neous pocket was formed wherein CPF were placed,
afterwards the incision was catgut sutured. Sham-
operated animals from the comparison groups (2 and
4) were subjected to a similar intervention, but with-
out implanting the CPF. The doses were calcula-
ted by the method from pre-clinical study of geriatric
drugs [15].

Examining the impact of CPF on animals of late
ontogenesis was performed with special emphasis on
the peculiarities of the organism, mostly changed during
aging and reflected its dynamics, as well as signifi-
cantly affected the life quality in elderly age. The tests
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IIBOTO PO3PI3 YITUBAIH KETTYTOM. XHOHOOTIEPOBAHUM
TBapHHAM y TpyIax MOpiBHAHHA (2 Ta 4) MPOBOAMIN
aHaJloriyHe BTpy4yaHHs, aje Oe3 iMmrutanTamii KOII.
Jo3u npenapatis po3paxoByBaii 32 METOJUKOIO T0K-
JHIYHOTO BUBYEHHS TepiaTpHYHKX Npenaparis [2].

[lig gac BuzHauenus BBy K®II Ha opranizm
TBapHH Mi3HBOI'O OHTOI'€HE3Y 3BEPTAIM yBary Ha Ti
0COOJTUBOCTI OpraHi3my, sIKi, IEpIII 32 BCE, 3MIHIOKOTh-
s y TIpoIIeci CTapiHHsA, BiA/I3epKaIIOI0Th Or0 ANHA-
MIKY Ta CyTT€BO BILUTUBAIOTH HA SKICTb JKUTTS B IIOXH-
nmomy Bitti. s gocmimkeHds o6paau KpoB, EIiHKY
Ta cTareBy cucremy (roHaan). OLiHIOBaIU CTaH MPo-
Ta aHTUOKCHJAHTHOI CHCTEM y OpraHax i CHpOBaTIi
KpPOBI.

VYei nponeaypH 3 10CIiJHUMH IypaMy BUKOHYBaJIH
KEpYIOUUCh MIKHAPOJHUMU MTPABUIAMHU TA HOPMAMH.
ExcnepumeHTH Ha TBapUHAX MIPOBOIMIN BiATIOBIIHO
10 «3arajJbHUX NPUHLIMIIIB €KCIIEPUMEHTIB Ha TBapH-
Hax», yxBajeHux VI HamionanbHMM KOHrpecom i3
6ioetuku (Kuis, 2016) Ta y3ropkeHUX 13 MOJI0KEHHSI-
MU «EBpOTIENCHKOI KOHBEHIIIT PO 3aXHUCT XPEOSTHUX
TBapyuH, SIKi BUKOPUCTOBYIOThCS JIJIsi €KCIIEPUMEH-
TaJbHUX Ta IHINX HayKOBHX I1inei» (CtpacOypr, 1986).
[IpoTokonu ekcriepuMeHTIB OyiIH 3aTBEpKEeHI KOMi-
TeTOM 3 OioeTuku [HeTHTYTY pobiieM Kpiobioorii i
kpiomennuan HAH VYkpaiau (mpotoxom Ne2 Bix
03.06.2013).

BumiproBaHHs BMiCTy riipornepeKuciB JImiaiB y Mik-
pocoMax rediHku npoBoaniu 3a Metogom H. Ohkawa
[10], a y mma3mi kpoBi — 3a metontom T. Asakawa [5].
Bwict rigponepekucis JdimiiiB y MiTOXOHIPISX HEUiHKH
BH3HAUaJIM B €KCTparoBaHux 3a Qoixuem 3araibHUX
minigax [10]. Cniexktp nomMHaHHS 320apBICHOTO IPO-
IYKTY PEECTpyBalld Ha JBOIMPOMEHEBOMY CIIEKTpPO-
¢doromerpi «Specord UV VIS» («Solar», Binopycs)
Ta BUMIPIOBAIH PI3HUIIO EKCTHHKINH mpu A = 535 i
520 aM. BmicT rizponepekucis MimiiB po3paxoByBaiu
B €KBiBaJICHTHIN KUTHKOCTI MAJIOHOBOTO TUATBACT1NY
(MA), xoedinieHT MOISIPHOT eKCTHHKIIIT TPHHMAIN
piBauM 1,56 X 10° M '-cm! Ha | mr Ginka MiKpocoMm,
1 Mut TuTa3mMu KpoBi @00 1 MT 3aralibHUX JIIMIJIiB MiTO-
XOHJIpIH.

BumiproBanns mBuakocTi HakonndeHHst MZIA npu
nepexkucHoMy okucyiensi aimiais (I10JI) npoBoxmmm y
roMOreHaTax TKaHUH, 130JIbOBAaHUX MITOXOHIPISX i
MikpocoMax. JlJis BUMipIOBaHHS IIBUIKOCTI HAKOTIH-
yenHst MJIA nipu ciortarromy [10J1 1o 1,8 mi inKy6a-
iiiHoro cepenopwina, sike MicTuth 100 MM Tpuc-HCl
oydep (pH 7,4), nonasanu 0,2 M TOMOTEHATy JOCITi-
JKyBaHOI TKAaHWHU. Y BUMAJIKy aCKOpOaT-1HIyKOBAHOTO
[1OJI cepenouiie nomaTkoBo mMictuio 0,5 MM ackop-
Oat, a ackopbar-ADP-Fe?*-ingykoBanoro I1OJI —
0,5 MM ackopbar, 4 MM ADP, 12 MxM comi Mopa.
[pu nocmimkenHi inreHcuBHOCTI [1OJI B 13010BaHIX
MITOXOHAPISX 1 MIKPOCOMaX, OKPiM HaBEJICHUX BUILE,
BHUKOPHCTOBYBAJIM CEpeIOBHUILE, sike MicThiio 100 MM
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were performed in blood, liver and reproductive system
(gonads). The state of pro- and antioxidant systems in
organs and blood serum were evaluated.

All the procedures in experimental rats were perfor-
med according the international regulations, in particular
in compliance with to the General Principles of Expe-
riments in Animals, approved by the 6" National Cong-
ress in Bioethics (Kyiv, 2016) and the statements of
the European Convention for the Protection of Verteb-
rate Animals Used for Experimental and Other Scien-
tific Purposes (Strasbourg, 1986). Protocols of the ex-
periments were approved by the Committee in Bioethics
of'the Institute for Problems of Cryobiology and Cryo-
medicine (Protocol Ne2, dated of June 03, 2013).

Lipid hydroperoxides content in liver microso-
mes were measured as reported by H. Ohkawa [9]
and those in plasma were assessed by the method of
T. Asakawa [2]. The content of lipid hydroperoxides
in liver mitochondria was determined by Folch extrac-
tion procedure [9]. The absorption spectrum of the
stained product was recorded with the double-beam
spectrophotometer Specord UV VIS (Solar, Belarus)
and an extinction difference was measured at A = 535
and 520 nm. The content of lipid hydroperoxides was
calculated as the equivalent amount of malondialdehyde
(MDA), assuming the molar extinction coefficient equal
to 1.56 X 10° M"-em™ per 1 mg microsomal protein,
1 ml of plasma or 1 mg total lipids of mitochondria.

Rate of MDA accumulation during lipid peroxi-
dation (LPO) was measured in homogenates of tissues,
isolated mitochondria and microsomes. To measure the
accumulation rate of MDA during spontaneous li-
pid peroxidation the incubation medium of 1.8 ml,
containing 100 mM Tris-HCI buffer (pH 7.4), was
supplemented with 0.2 ml homogenate of the studied
tissue. In ascorbate-induced LPO the medium addi-
tionally contained 0.5 mM ascorbate, and in case of
ascorbate-ADP-Fe**-induced LPO the additives were
0.5 mM ascorbate, 4 mM ADP and 12 pM Mohr’s salt.
When investigating the LPO intensity in isolated mito-
chondria and microsomes, in addition to the above, we
used the medium that contained 100 mM Tris-HCI
buffer (pH 7.4), 1 mM NADPH, 4 mM ADP, 12 uM
Mohr’s salt. The method of G.1. Klebanov [3] was used
to find the content of MDA. Herewith the absorption
spectrum of TBA-reactive substances was recorded
with the double-beam spectrophotometer Specord UV
VIS (Solar), the extinction difference was measured
at 535 nm and 580 nm and the amount of MDA was
calculated, assuming the extinction coefficient equal
to 1.56 x 10° M"-cm™.

Catalase activity was measured in post-mitochond-
rial fraction of liver homogenate and red blood cells with
spectrophotometric method at A=240nm [7]in 10 mM
K*-phosphate buffer (pH 7.4) with 0.1 mM EDTA,
15 mM H,0, (37°C).
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tpuc-HCl 6ydep (pH 7,4), 1 MM NADPH, 4 MM ADP,
12 MxM comi Mopa. 3a metogom I"I1. Knebanosa
[3] Buznauanu Bmict MJIA. [lpu upomy 3anucyBanu
cuektp nornuHaHHs TBK-akTuBHHX mpoAykTiB Ha
JIBOTIPOMEHEBOMY criekTpodoromerpi «Specord UV
VIS» («Solar»), BUMiproBaJIu pi3HULIIO €KCTUHKLIT IPH
JOBXHHI XBHIIb 535 1 580 HM 1 po3paxoByBaju Kijb-
kicte MJIA, mpuiimMatoun koeilieHT eKCTHHKLIT piB-
HuMm 1,56 X 10° Mt-cm.

Karana3ny akTHBHICTh BU3HAYAIN B TIOCTMITOXOH/I-
piasnbHil (pakiiii roMOreHaTy MeYiHK! Ta EPUTPOITITAX
CIIEKTPOPOTOMETPHUIHAM METOIOM IpH A = 240 HM
[4] y 10 MM K'-dochaTnomy Oydepi (pH 7,4) 3
0,1 MM EJITA, 15 MM H,0O, (37°C).

I'myrarion-S-tpancdepa3Hy akTUBHICTb BUMIipIO-
BaJli B MITOXOHPIsAX, MIKpOCOMaX i TOCTMITOXOH/I-
pianbHiii ppakuii roMoreHaTy neviHKM CIeKTpoQoTO-
METpUYHUM MeToaoM mpu A = 340 uMm [4, 5] y cepe-
noswuii, ske mictwio 0,1 M K*-docdarauit 6ydep
(pH 6,5), 1 MxM 1-x150p-2,4-nuHiTpoOeH301, 5 MM
GSH, 0,2% tpuron X-100 (37°C). AKTUBHICTH po3pa-
XOBYBQJIM 3 BUKOPUCTAHHSIM Koe(illieHTa MOJSIPHOT
excTuHKIil 9,6 X 10° M-cm.

['myrarionpenykra3Hy akTHBHICTH y MOCTMITO-
XOHJIpiaNbHIN (PpaKiiii HediHKN BUMIPIOBAIN CIIEKTPO-
(hOTOMETPUYHHM METOJIOM 33 3MEHIICHHSIM PiBHSA
NADPH [4, 5] y cepenoBuii, sixke mictuio 50 MM
K*-docdarnuii 0ydep (pH 7,4), | MM EITA, 0,16 MM
NADPH, 1 MM GSSG 1a 0,2% tputon X-100 32 Tem-
neparypu 37°C. AKTUBHICTb BU3HAYaJIM B HAHOMOJISIX
NADPH/xB-Mr 6isika 3 BUKOPHCTaHHIM Koe]ilieHTa
MOJISIPHOT eKCTHHKIIT 6,22 X 10° M -em !,

Bwmict nepynonnasminy (LI1) Bu3Havanm y ninasmi
KpOBI 3 BUKOPUCTAHHSAM CEpEIOBHUIIA, K€ MiCTHIIO
0,1 M anerarnoro oydepa (pH 5,5) 1 0,1% napadeni-
nergiaminy [10]. [Tmasmy kpoBi 1omaBaIl B KUTBKOCTI
0,02 M1 Ha 2 MIT peakIiitHoro cepeoBuIna. TpruBamicTh
1HKyOarii ckana ronuay 3a temmneparypu 37°C. Peaxk-
miro 3ynuasut poxaBanHsMm 0,01% asumy Hatpiro.
KoediuieHT mormuHaHHs B 3paskax npu A = 530 HwM,
Bmict 11 BUu3Hauanu B HAHOMOJISIX HA MUNUTITP MJ1a3-
MU KpOBi, BUKOPHUCTOBYIOUH KOC(]ILliEHT mepepaxyH-
Ky 5,83.

Bwmict mmddosux ocuos (1110) y romorenaTtax Tka-
HUH 1 MITOXOHAPISIX MEYiHKKM BUMipoBanu ¢iyo-
PUMETPUYHUM METOJIOM TICHS iX eKcTpakmii (XJo-
podopMOM 1 METAHOJIOM Y CHiBBiAHOMICHH] 1:2) 3
cycrnensii opranen. J{ani mpeacTaBiIsiu y BITHOCHUX
OJIMHUIIAX, TPUHMaOYM 1HTEHCUBHICTD (iyopec-
uenuii 1 Mxr xinincynasgary B 1 M 0,1 N H,SO, 3a
1950 on. [13].

I'myrtationnepokcunasny (I'1l) akTuBHICTH BH3-
HayaJIMd B TOMOTeHaTax, IIUTO30J11, MITOXOHAPIsAX TKa-
HUH, EPUTPOLIMTAX, ITIa3Mi Ta CUPOBATL KPOBi CIIEKT-
podoTomerpuuHo pu A = 340 HM 332 METOIAOM
D.E. Paglia B namiit mogudikauii [10] y 50 MM K7,
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Glutathione-S-transferase activity was measured
in mitochondria, microsomes and liver homogenate
post-mitochondrial fraction with spectrophotometric
method at A =340 nm [4, 5] in the medium with 0.1 M
K*-phosphate buffer (pH 6.5), 1 pM 1-chloro-2.4-
dinitrobenzene, 5 mM GSH and 0.2% Triton X-100
(37°C). The activity was calculated using a molar ex-
tinction coefficient of 9.6x10° M-cm™'.

Glutathione reductase activity in post-mitochond-
rial fraction of liver was measured spectrophoto-
metrically by decreasing of level of NADPH [2, 7] in
the medium that contained 50 mM K*-phosphate
buffer (pH 7.4), 1 mM EDTA, 0.16 mM NADPH,
1 mM GSSG and 0.2 Triton X-100 at 37°C. The acti-
vity was measured in nmol of NADPH/minxmg of
protein using a molar extinction coefficient of 6.22x
x10° M -cm™.

The content of ceruloplasmin (CP) was examined
in plasma using the medium that contained 0.1 M
acetate buffer (pH 5.5) and 0.1% paraphenylenedia-
mine [9]. Blood plasma was added in an amount of
0.02 ml per 2 ml of reaction medium. The duration of
incubation was an hour at 37°C. The reaction was
stopped by adding 0.01% sodium azide. The absorption
coefficient in samples at A = 530 nm, the CP content
was measured in nmol/ml of blood plasma using a
conversion factor of 5.83.

The content of Schiff bases (SB) in homogenates
of tissues and liver mitochondria was measured by flow
cytometry after their extraction (chloroform and me-
thanol in the 1: 2 ratio) from the suspension of orga-
nelles. The data are presented in relative units, assu-
ming the fluorescence intensity of 1 mg quinine sulfate
in 1 ml of 0.1 N H,SO, for 1950 units [12].

Glutathione peroxidase (GP) activity was deter-
mined in homogenates, cytosol, mitochondria of tis-
sues, red blood cells, plasma and blood serum spe-
ctrophotometrically at A = 340 nm by the method of
D.E. Paglia in our own modification [9] in 50 mM
K", Na*-phosphate buffer (pH 7.4) containing 1 mM
EDTA, 0.15 mM NADPH, 1 unit of glutathione yeast,
0.2% Triton X-100 and 3 mM sodium azide to inhi-
bit catalase. Cumene hydroperoxide was added at
37°C in a concentration of 1.2 mM and hydrogen pe-
roxide at 0.4 mM. The activity was expressed as
nmol NADPH /min per mg of protein or ml of serum,
taking into account the molar extinction coefficient
6.22x10°* M -cm™.

In this research we used the following reagents:
NADPH, GSH, GSSG, Tris(oxymethyl) aminomethane,
adrenaline, human serum albumin, mannite (Reanal,
Hungary); Triton X-100 (Ferak, Germany); cumene
hydroperoxide, KH,PO,, sodium azide (Merk, Germa-
ny); glutathione reductase, CaCl,, Na,HPO,, NaHCO,
(Sigma, USA); nitrotetrazolium blue (Chemapol,
Czech Republic), xanthine oxidase (Serva, USA);
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Puc. 1. BwmicT rigponepekucis ninigis (A) Ta iHTEHCUBHICTb ackopbat-Fe?*-iHgykosaHoro MOJ1 (B) y cupoBarTLi KpoBi
MonoAmMx Ta CTapux LUypiB y KOHTponi Ta nicnga BBedeHHA KPI: 1 — crapi camuui 3 imnnaHTtauieto KOI; 2 — crapi
XnbHoonepoBaHi camuui; 3 — cTapi camui 3 imMnnanTauieto KOM; 4 — ctapi xmbHoonepoBaHi camui; 5 — monogi camui; 6 —
monogi camuui. CTaTUCTMYHO 3HauYyLLa pi3HMUSA NokasHUKiB Monoaux () Ta ctapux tBapuH (*), p < 0,05.

Fig. 1. Content of lipid hydroperoxides (A) and intensity of ascorbate-Fe?*-induced lipid peroxidation (B) in blood serum
of young and aged rats in control and with introduction of CPF: 1 — aged females with implanted CPF, 2 — sham-
operated aged females; 3 — aged males with implanted CPF; 4 — sham-operated aged males; 5 — young males; 6 —
young females. Statistically significant difference of the indices in the groups of young (*) and aged (*) animals, p < 0.05.

Na'-docdharaomy 6ydepi (pH 7,4), sixwii mictus 1 MM
ENTA, 0,15 MM NADPH, 1 ox. myrarionpeaykra-
31 IpiXIKiB, 0,2% Tputon X-100 13 MM a3umy Hat-
pito ans iHriOyBaHHA Karanasu. ['impornepexuc Ky-
MOJTy JIomaBaiu 3a temreparypu 37°C y KoHIIeHTparlii
1,2 MM, niepexuc om0 — 0,4 MM. AKTHBHICTE BUpa-
xanu B HaHoMousix NADPH/xB Ha 1 Mr Oinka a6o
1 MJ1 cpOBaTKu 3 ypaxyBaHHSIM Koe(ilieHTa MOJISp-
HOI eKCTUHKIIT 6,22 X10° M -cm.

Y poOOTi BUKOPUCTOBYBAJIU TaKi PEaKTHBH:
NADPH, GSH, GSSG, tpuc(okcuMeTui)aMiHOMe-
TaH, aApeHaliH, JIOACHKUN CUPOBATKOBUN anbOy-
MiH, MaHHIT («Reanaly, Yropmuna); Tpuror X-100
(«Ferak», Himeuunna); rizpomnepexknc KyMmoiy,
KH,PO,, azun narpiro («Merk», Himequnna); riryra-
Tionpenykrasy, CaCl,, Na,HPO,, NaHCO, («Sigmay,
CIIA); mitpoTerpazomiii cuniii («Chemapoly», Uexis),
kcanTuHOKcHIa3a («Servay, CIIA); a-toxodepomn
(«ICN», CIIA), a TakoX peakTHBH BITYU3HSHOTO
BHPOOHUIITBA KBaTi(hiKaIlii «4/1a», «XU» Ta OCU».

Jis mepeBipKy CTaTUCTHYHOT 3HAYYIOCTI PI3HULI
MiX BUOOpKaMHM 3aCTOCOBYBaIu Kputepiii CTbroneH-
ta. Jl71sl cTaTUCTUYHUX PO3PAXyHKiB Ta 00poOKH Aa-
HHUX BUKOPUCTOBYBAJIM KOMIT IOTEpHY Iporpamy «Stat-
graphics V 2.1» («Statpoin Technologies Inc.», CLLIA).

Pe3yabTatu Ta 00roBOpeHHA

BinmnosigHo 10 BUTbHOPAAUKATBHOT TEOPIi CTAPIHHS
3 BIKOM CyTTEBO 3MiHIOETHCS IHTEHCUBHICTb ITPOIIECIB
BPO ra ¢pynxmnionansna aktuBHicTs AOC. Bogaouac
HasBHI JIaHI MO0 BIUTUBY OiompernapariB IJianeH-
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o-tocopherol (ICN, USA) and reagents of home pro-
duction graded as ‘pure for analysis’, ‘chemically pure’
and ‘extra pure’.

To check the statistical significance of the diffe-
rences between the samples the Student test was used.
For statistical calculations and data processing we
used the software Statgraphics V 2.1 (Statpoin Tech-
nologies Inc., USA).

Results and discussion

The free radical theory of aging supposes that the
FRO intensity and functional activity of AOS undergo
significant changes with age. At the same time,
available data on the impact of biological products of
placental origin stipulated the need of studying the effect
of CPF on FRO/AOS in the late ontogenesis. The
decisive role here was played by the features of the
course and regulation of FRO in various systems and
levels of organization. Our findings could be used not
only to report the changes, but to describe the mecha-
nisms and levels of regulatory action as well.

In particular, the investigation of the indices of pro-
oxidant system in serum of experimental rats (Fig. 1)
revealed that the content of lipid hydroperoxides in all
the studied groups almost did not differed. The intensity
of ascorbate-induced LPO in elderly females was
increased significantly, after the implantation of CPF
this value declined slightly, but did not reach the level
of young animals. For aged males the ascorbate-
induced LPO was significantly different from that of
young animals regardless of the type of treatment.
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TApHOTO TMOXOKEHHSI 00yMO-
BUJIHM aKTyaJdbHICTh HOCIIiI-
skenHs il KOIT ua BPO/AOC
y TepioJl Mi3HBOTO OHTOTEHE3Y.

Tabnuusa 1. BwmicT rigponepekucis ninigis Ta Lndosux ocHOB y NocT'aaepHin
dpakuii romoreHaTiB NeyviHkM Ta cTaTeBUX 3arno3ax MOMOAMX Ta CTapux LLypiB

Table 1. Content of lipid hydroperoxides and Schiff bases of post-nuclear
fraction bases in homogenates of liver and gonads of young and aged rats

Bupimaneny poJib BiirparmTh Finponepekucy ninigis, HMonb
: : MOA/mMn cupoBaTKu LLO, ym. oa./mr 6inka
0Co0IMBOCTI Hepe6lry Ta pe- pynn Lipid hydroperoxides, SB, arb. units protein
: TBapuH
rymsnii BPO y pi3Hux cucremax Groups of nmol MDA/ml serum
1 PIBHAX OpraHi3arll. Ha ocuosi animats MeviHka CraTtesi 3ano3u MeuyiHka CraTesi 3ano3u
OTPUMAaHHUX JaHUX MOYKHA HE Liver Gonads Liver Gonads
TUILKY KOHCTATyBaTH BUSIBIICH]
T Ov crarysa e 1 0,798 + 0,074 | 2,08 £0,29 | 13,59 + 1,564 *& 17,87 + 1,75
3MIHH, a i OIIMCaTH MEXaHI3MU
Ta PiBHI PETYIATOPHOT [ii. 2 0,892 = 0,065* | 2,46 + 0,63 17,93 = 1,25% 20,08 + 1,98
Tak, mig yac JOCIIIKEHHS
TOKa3HHKIB [POOKCH/IAHTHO CHC- 3 0,809 + 0,054 | 2,06 + 0,34 14,52 + 1,337 15,85 + 1,36
TEMH Yy CHPOBATII EKCIIEPUMEH-
Yy cHpoBaThl p 4 0,898 + 0,046* | 2,43 + 0,43 17,31 + 1,52* 19,89 + 1,82*
TalbHUX HIypiB (puc. 1) BusB-
JIEHO, 1110 BMICT TiIPONEPEKUCIB 5 0,758 + 0,044 | 1,61 + 0,29 12,80 + 0,23 15,54 = 0,71
JIMIIB B YCIX TOCIIKYBaHUX
rpyIax Maiike He BiApi3HABCS. 6 0,749 + 0,032 | 1,48 + 0,16 12,01 + 0,13 16,95 + 0,07

IaTeHCHUBHICTB ackopOar-iHmy-
rxoBanoro [1OJI y camutis cTap-
IIOT0 BIKY BIpOT'1/THO Ii/IBHIITyBa-
nacst, micis iMmragTaigii KOIT
1eld ITOKa3HUK He3HAYHO 3HIKY-
BaBCsl, aJIe HE JI0CSTaB PiBHS MO-
JIOJIUX TBAPHH. Y CTApUX CaMIIiB
piBeHb ackopOaT-iHIyKOBaHO-
ro [T1OJI 3nauyme Biapi3HIBCS
BiJ] TOKa3HUKIB MOJIOAWX TBAPHUH HE3AJICHKHO BiJI JIIKY-
BaHHS.

ITin gac BuB4yeHHs1 akTuBHOCTI AOC mIypiB moc-
JIJPKYBAHUX TPYI OyJI0 BUSBJCHO, L0 31 CTApiHHAM
3HAYYIIO 3MEHITyBaiucs akTuBHICTH ['Il i BMiCT
(epmentatuBHO aktuBHOTO LIl y cupoBaTmi kpo-
Bi. Ilicns BBemenrs K®II 11i moka3HUKU BipoOTigHO
3poCTallv, aje He JIOCSTAIN PIiBHS MOJIOJHMX TBAPHH
(puc. 2).

[Ipu mocmimkeHHI MOKa3HUKIB MPOOKCHIAHTHOI
CHCTEMH B IIEUiHLI eKCIIEPUMEHTAIbHUX TBAPHH BUSIB-
JICHO, 1110 piBeHb nepBUHHUX mpoxykTis I1OJI (rizpo-
nepekucy ainiais) i kinuesux npoaykris [1OJI (IHO) 3
BiKOM 3Hauymle 30inbmryBaBcs. 3actocyBanHs KOII
TIPU3BOAMIIO 10 HE3HAYHOTO 3HIDKEHHS (p > 0,05) piBHIB
rigpomnepekucis JimiaiB i 3Hagymoro — 1O (Tadm. 1).

[Ipu BH3HauEHHI aKTMBHOCTI aHTHOKCHJIAHTHHUX
(hepMeHTIB y OCT siIepHil (PpaKIlii MeUiHKN JOCTIIKY-
BaHUX I'PYyIl BCTAHOBIICHO, 1110 aKTUBHICTh KaTalasu,
I'TI Ta TmyTaTtioHpeayKTa3u y TBApWH Mi3HLOTO OHTO-
reHe3y 3Ha4yyILo 3MeHIIyBaiacs. [loka3HUKU DIy TaTion
TpaHcdepasu He 3MiHIoBaINCs. BusiBiieHuM 3poctaH-
HSIM BUTbHOPAJUKAJIbHOI aKTHBHOCTI IPH 3MEHILICHH]
AQHTHOKCHJIAHTHOT'O IIOTEHIIiaJTy HOSICHIOETHCS YIIKO-
JKEHHS MEMOpaH I'enaToIUTIB, TINOKCisS MeYiHKH, ii
nectpykrypizauis. Ha ¢oni BBegeHHs cTapum mypam
KO®II ciocrepiranocs BigHoBIeHHS akTuBHOCTI AOC
MIPAKTHYHO JI0 PiBHS MOJIOAMX TBAapUH (Tad. 2).
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MpuMITKK: * — pi3HMUS 3HaYyLLa NOPIBHSHO 3 rpynamu Moroamx TeBapuH, p < 0,05; & —
pi3HMUS 3Ha4yLLa NOPIBHAHO 3 rpynamu ctapux TBapuH, p < 0,05; # — pisHuus 3Hadvywa
NMOPIBHAHO 3 MOKa3HUKamu B rpynax crtapux TBapuH, p < 0,1.

Note: * — significant of difference with indices in groups of young animals, p < 0.05; & —
significant of difference in the groups of aged animals, p < 0.05; # — significant of
difference with indices in groups of aged animals, p < 0.1.

Study of AOS activity in rats of the experimental
groups showed that GP activity and the content of
enzymatically active CP in serum significantly declined
with aging. After administration of CP these values
significantly increased, but did not reach the counts of
young animals (Fig. 2).

During studying the indices of prooxidant system
in liver of experimental animals we revealed that
primary products of LPO (lipid hydroperoxides) and
the final products of LPO (SB) were strongly elevated
with age. Application of CPF led to insignificant de-
crease (p > 0.05) of the levels of lipid hydroperoxides
and significant one in SB (Table 1).

Investigation of activity of antioxidant enzymes
in liver post-nuclear fraction of the studied groups
revealed a significantly decreased activity of catalase,
GP and glutathione reductase in late ontogeny ani-
mals. The revealed rise in free radical activity toge-
ther with reducing antioxidant potential could explain
the injury of membranes of hepatocytes, hypoxia of
liver and its changes in its structure. During intro-
duction of CPF to aged rats we observed the resto-
ration of the AOS response almost to the level of
young animals (Table 2).

Analysis of the obtained indices of prooxidant sys-
tem in the gonads (ovaries and testes) of the animals
had shown that there were virtually no differences in
the amount of lipid hydroperoxides in all the groups of
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Puc. 2. Se-3anexHa rnytaTioHnepokcnaasHa akTuBHICTb (A) Ta BMICT pepMeHTaTUBHO-aKTUBHOIO Liepynonnasmivy (B)
B CMpOBaTLi KpOBi MOMOAMX Ta CTapux LWypiB y KOHTponi Ta npu Aii KOI: 1 — crapi camuui 3 imnnaxTauieto KOM; 2 — crapi
XnbHoonepoBaHi camuui; 3 — ctapi camui 3 imnnaHTauieto KOI; 4 — crapi xubHoonepoBaHi camui; 5 — monogai camui; 6 —
mMonogi camuui. CTaTUCTMYHO 3HaYyLLa pPi3HMLUSA NOKa3HUKIB i3 rpynamu monoaux (*) Ta ctapux (¥) TBapuH, p < 0,05.

Fig. 2. Se-dependent glutathione peroxidase activity (A) and content of enzymatically-active ceruloplasmin (B) in serum
of young and aged rats in the control and under the effect of CPF: 1 — aged female implanted with CPF; 2 — sham-
operated aged females; 3 — aged males implanted with CPF; 4 — sham-operated aged males; 5 — young males; 6 —
young females. Statistically significant difference of the indices in the groups of young (*) and aged (¥) animals, p < 0.05.

animals. At the same time, the level of SB in the group
of'rats of late ontogeny males was significantly higher
and after the application of CPF it was lowered to the
level of young animals (see Table 1).

Pesynbrarty ananizy oTpuMaHHUX MOKa3HHUKIB ITPOOK-
CHUJAHTHOI CHCTEMH Y CTAaTEBUX 3aJ103aX (CIM STHHKAX
Ta S€YHUKAX) TBApWH IMOKa3ajdH, [0 PiBEHb TiApO-
TIEPEKHCIB JIMiIiB MaiiKe He BiJIPI3HABCS B YCIX Tpymax

Tabnuusa 2. AKTMBHICTb aHTMOKCUAAHTHUX (PepMEHTIB Yy MOCT'AAEpHIN dpakuii KNiTMH NeYiHkn
Ta cTaTeBMX 3aro3 TBapyH y rpynax CnocTepexeHHs

Table 2. Activity of antioxidant enzymes in post-nuclear fraction of cells of liver
and gonads of animals in the observation group

nyTaTioH S TpaHcdepasa, InyTaTtioHpeaykTasa, HMonb
Katanasa, MKMOTb H,0,/xe x mr . Hmonb NADPH/xB x mMr 6inka NADPH/xB x mr 6inka
6inka M, Hmonb NADPH/xB X mr 6inka Gl hi ST £ Gl hi Red
Ipynu Catalase, umol H,O,/min x mg GP, nmol NADPH/min x protein utathione ransterase, utathione Reductase,
TBApUH proteizn 2 nmol NADPH_/mln X mg nmol NADPH{mln X mg
Groups protein protein
of
imal . .
animals MeviHka CraTesi 3anosu MeviHka CraTesi 3anosmu MeviHka 2;2223' MeviHka S;i;z;'
Liver Gonads Liver Gonads Liver Liver
Gonads Gonads
1 419,8+14,68 & 389,7+13,78 & 227,4+16,7 % 225,7+11,2% | 750,2+98,9 | 750,0+14,5 96,4 + 3,47 93,6+2,2*
2 321,3+17,6% 331,4+18,6% 149,0+22,1* 177,0+23,7% | 714,7+26,3 | 719,6+22,1 78,2+9,0*% 88,2+9,1
3 422,2+16,89 & 382,2+15,90 & 219,4+14,8% 217,9+11,8% | 746,2+58,9 | 756,2+18,5 92,4+3,9 92,8+4,1
4 329,3+13,2*% 311,2+14,2* 178,0+13,8* 186,6+18,1* | 736,3+27,2 | 730,5+23,9 84,5+7,3 85,6+8,7
5 387,4+10,2 392,4+8,3 228,6+6,6 230,6+7,5 769,9+12,1 | 767,8+11,2 97,3+3,1 98,4+2,1
6 390,0+13,4 391,6+11,1 238,6+4,5 233,4+6,5 755,0+12,9 | 759,2+11,9 103,9+4,1 100,6+3,3

NpuMiTKK: * — pisHULA 3HaYyLLa NOPIBHAHO 3 rpynamu mMosnoamx TBapuH, p < 0,05; & — pi3HMUs 3HavyLla NOPIBHSHO 3 rpynamu cTapux
TBapuH, p < 0,05; # — pi3HMLSA 3HaYyLLa NOPIBHAHO 3 MOKa3HWKaMU B rpynax ctapux TBapuH, p < 0,1.

Note: * — significant of difference with indices in groups of young animals, p < 0.05; & — significant of difference in the groups of aged
animals, p < 0.05; # — significant of difference with indices in groups of aged animals, p < 0.1.
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TBapHuH. Y Toi camuii yac piers LHO y rpymi camiiis
Mi3HHOTO OHTOI'€HE3y OyB 3HAYYIO BUIIUM, a MiCJs
3actocyBanHss KOII 3HmKyBaBcst 10 PiBHS MOJIOANX
TBapuH (aAuB. Tabm. 1).

[Ipu BU3HAUEHHI aKTUBHOCTI aHTHOKCHUIAHTHUX
(bepMeHTIB y moCT siiepHill (ppakuii KIITHH CTaTeBUX
3aJ103 JOCIIKYBaHHUX TPYII CyTTEBOTO KOJIMBAHHS aK-
TUBHOCTI IIIyTaTiOHPEIYKTa3H HE BUSBICHO. AKTUB-
HicTh Karanasu, [ Tl Ta nryrationTpancdepasu y Ta-
PHH II3HBOTO OHTOTEHE3y 3HAYYIIIO 3MEHIITyBajacs, a
micist 3actrocyBanHs K®II BimHOBIIOBamacs mpax-
THUYHO 0 PiBHS KOHTPOJIBHOI IPyTH TBapHH (TadI. 2).
3MiH aKTUBHOCTI [Ty TaTioHTpaH(epasu He BUSBICHO
B YKOTHOMY BHIIAJIKY, €Ki 3MiHHU DTy TaTIOHPEAYKTa3n
CIIOCTEpiragu y caMullb, ajie BOHU OyJId MEHII 3Hauy-
LIMMH.

TaxkuM YMHOM, IPU JOCIIHKEHH] TOKA3HUKIB MTPO-
Ta aHTUOKCHUJIAaHTHOT CUCTEM Y CUPOBaTILi KPOBI, IEUiH-
1l Ta CTaTEBUX 3aJ103aX BUSBJICHO, 1110 3 BIKOM CIIOCTe-
piraeTbcs akTHBALlisi IPOOKCHIAHTHUX IPOLIECIB, a MiCIIS
3actocyBaHHI K®II BiTHOBIIOETHCS aKTUBHICTH OC-
HOBHUX aHTHOKCHUJAHTHUX ¢epmeHTiB. Lleit pakr
Y3TO/UKYETHCS 3 JTITepaTypHUMU JaHUMH [16]. Binbmn
BUPKEHUH €(EKT CIIOCTEPIraeThCs y CaMIliB, IO
MOSICHIOETHCS PIBHOMIPHUM (DYHKITIOHYBaHHSIM CcTaTe-
BOI Ta IHIIIUX CHCTEM, a TAKOXX O1THIII KOPOTKOFO TPHBa-
JIICTIO JKUTTS. Y CaMMIIb 13 BIKOM aKTUBHICTB CTATEBOT
CHUCTEMH Pi3KO TaJIa€, Ta il HEMOXIIUBO BiTHOBUTH Y
3B’A3KY 3 3aKiHYEHHSM (OJIIKYISIPHOTO pe3epBy [6].

BucnoBknu

VY pe3ynbraTi NpOBEACHOTO JOCHIKCHHS BHSB-
JIEHO, 1110 3 BIKOM CIIOCTEPIraeThcsl akTUBALLiSI TPOOKCH-
JAHTHUX TPOIIECiB Yy CHPOBATIi KPOBI, MEUIHII Ta
CTaTeBHX 3aJ103aX, 0COOIMBO y CaMIliB. 3aCTOCYBaHHS
MIperapaTiB IJIAIEHTH JO3BOJISI€ HOPMATi3yBaTH IPO-
Ta aHTUOKCHIAHTHHUH OaJTaHC B OPTaHi3Mi 3a paxXyHOK
aKTHUBaIlii KaTajgas3u, IePOKCHUAA3H, IEPYIOTIIa3MiHYy.

BusBrnene niiBuIIeHHS aKTUBHOCT] aHTHOKCHIAHT-
HOT cucTemH i1 yac 3actocyBanHss KOIT moxkHa Br3-
HaTH CKJIJI0BOIO MEXaHi3MYy Pi3HOBEKTOPHOI KOPEKIii
CCHMJIbHO-1HBONIOTUBHUX 3MiH. Lle nae 3mory y maii-
OyTHbOMY CTBOPIOBATH TEPANeBTHUYHI MPOrpamu re-
piaTpuuHOi NaTONOri 3 BUKOPUCTAHHAM KPiOKOHCEp-
BOBaHUX IUIALIEHTAPHUX CTPYKTYpP. Y MHOJAJIBLIIOMY
IJTAHYETHCSI BUBYECHHSI MexaHi3MiB BIumBy K®II Ha
OpTaHi3M TBapWH Pi3HOTO BIKY.

Nitepartypa
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2008. — 481 c.
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528 c.
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Assessment of antioxidant enzymes activity in post-
nuclear fraction of gonadal cells in the studied groups
revealed no significant fluctuations in the activity of
glutathione reductase. The activity of catalase, gluta-
thione transferase and GP in late ontogeny animals
was significantly reduced and after application of CPF
it recovered almost to the level of the control group
animals (Table 2). No changes of glutathione trans-
ferase were found in any case, some changes in gluta-
thione reductase were observed in females, but the
difference was statistically insignificant.

Thus, the study of indices of pro- and antioxidant
systems in serum, liver and gonads revealed that ageing
is accompanied with an activation of oxidative pro-
cesses and applying of CPF resulted in restoration of
activity of major antioxidant enzymes, that agreed with
the reports on placental stem cells [16]. A more pro-
nounced effect was observed in males, that could be
explained by a uniform function of reproductive and
other systems, as well as a shorter life span. Aging
females suffer from a drop in reproductive system ac-
tivity, and this can not be restored due to the exhausted
follicular reserve [3].

Conclusions

The performed study enabled to reveal an age-
dependent activation of pro- and antioxidant processes
in blood serum, liver and gonads, especially in males.
The application of placental preparations allowed to
improve the pro-/antioxidant balance in an organism
through the activation of catalase, peroxidase and
ceruloplasmin.

The revealed increased activity of antioxidant sys-
tem after application of CPF could be considered as a
part of the mechanism of versatile correction of senile
involutive changes. This allows the future creation of
the protocols to treat the geriatric pathologies using
the cryopreserved placental structures. We are plan-
ning to study the mechanisms of CPF effect on animals
of various ages.
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