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[pexncraBneHo naxi mpo MeTaboIiYHi 3MiHHM B TKAHHHI IUIALIEHTH IIPH i1 rinotepMivHOMY 30epexeHHi. BigzHaueHo, 110 HailOLIbII
BHpaKeHI MeTa0OJIiUHI 3MiHU B TKaHUHI IUIANEHTH 1pH 1ii rimotepmii 1 1oy (4°C), npu 36epexerHi 1 100y (-196°C) Ta monansmomy

30epiranHi 1 pik (-20°C).

Kniouosi cnosa: nnauenrta, KpiokoHCEPBYBaHHS, TOPMOHHU, PEPMEHTH, IEPEKUCHE OKUCIICHHSL.

IpencraBieHbl JaHHBIC O METa0OINYECKUX H3MEHEHHUSX B TKAHSX IUIALICHTHI TP €€ THIIOTEPMHUYECKOM XpaHeHHH. OTMEYEHO, YTO
HanboJIee BEIPaKECHHbIC METa00INYECKIE H3MEHEHNUS B TKAHSX IUIALCHTHI IPH JSHCTBUU THIIOTEPMHH B TeueHue 1-x cyrok (4°C), npu
XpaHeHHH B TeueHue 1-X cyTok (-196°C) u manpHeleM XxpaHeHUH Ha TpoTshkeHnu 1-ro roga (-20°C).

Knrouesvie cnosa: mianeHTa, KpHOKOHCEPBUPOBaHUE, TOPMOHBL, (H)EPMEHTBI, TIEPEKHCHOE OKHUCIICHHE.

The paper presented the data on metabolic alterations in placenta tissue during its hypothermic storage. The most manifested
metabolic changes in placenta tissue were noted when being stored for 24hrs (4°C), 24hrs (-196°C) and further storage for 1 year (-20°C).

Key-words: placenta, cryopreservation, hormones, enzymes.

BunHHUKHEHHS 1 PO3BUTOK Pi3HOTO POy MATOJOTIH
Ta YIIKO)KEHb B 3HAYHIN Mipi € HACTIAKOM BUIBHO-
panukanpHOTO TIepekucHoro okucienHs (BPIIO)
JTITIB.

[Ipupomuum Gap’epom IS TUIONY, AKUH 3aXUIIAE
HOro BiJ IWIKiAJIWBOTO BIJHMBY HABKOJUIIHBLOTO
cepenoBuila, € muamnenta [3, 8, 9]. 3 Benaukor
BIpOTiAHICTIO MOKHA MPUITYCTUTH HAsBHICTH B HiH
0COONMBUX CHCTEM 3 aHTHOKCHUIAHTHOIO Ii€r0, SIKi
3IaTHI OXOPOHSTH KIITHHHU IJIOAY BiJ TOKCHYHOTO
BIUIMBY BUTHHHX PAMKAIiB.

BinkpuBaeTbCsi MepcrneKTUBa BUKOPUCTAHHS
IIAIICHTH SK JKEpesia 010JI0TIIHO aKTUBHUX PEUOBUH
1B 3B’513KY 3 IIUM 30epe)KEHHS TKAHIHH TUIAIICHTH MPH
HU3bKUX TEMIIepaTypax.

[lepexucne oxucnenns miniais (I10JI) € oganm 3
OCHOBHHX IPOLIECIB YIIKOIKEHHSI JIiMiAiB 0100TTYHHUX
MeMOpaH [2, 7, 14], o BigOyBaeTbcs mpu O6araTtbox
natonoriuHux nponecax [1, 3, 12], a Takoxk icTOTHO
aKTHBYETHCS B 010J0TUHUX 00’ €KTaX Micisl IXHBOTO
PO3MOPOXYBaHHs. YTBOPEHHS i MEpeTBOPEHHS
PaJAMKaIIiB KHCHIO € OJTHUM 13 MTPOIIECIB, IO JISKATh B
OCHOBI YIIIKO/IKEHHSI KJTITHH, 0101101iMepiB 1 CyOKITiTHH-
HHX 9aCTOK, 1 Takux mporecis, sk [10J], rimokcudane

Appearance and development of various patholo-
gies and tissue damages in a considerable degree is
the result of free radical lipid peroxidation (LPO).

Placenta is known to be a natural barrier for a fetus,
which protects it against harmful environment [3, 8,
9]. We may suppose the presence of special antioxidant
effect systems, capable of protecting the fetal cells
against free-radical toxic effect.

There is a perspective for using placenta as a source
of biologically active substances and in this respect to
preserve placenta tissues under low temperatures.

Formation and transformation of oxygen radicals
is known to be one of the processes being in the base
of a biopolymer cell damage as well as sub-cellular
particles and such processes as LPO, inflammatory
reaction efc. The initial stages of lipid oxidation are
related to the formation of diene conjugates (DC),
triene (TC), tetraiene (TTC) and oxydiene conjugates
(ODC). Lipid molecules are subjected to a multi-stage
transformation into final LPO products: malone
dialdehyde (MDA), Schiff bases (SB). In the majority
of cases the presence of metal ions of a variable
valency (Fe, Cu, efc.) is known to be the necessary
condition for peroxide radical transformations.
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YIIKO)KEHHSI, 3amajibHa peakuis Ta iH. [louarkosi
CTaJIii OKUCIICHHS JIMiiB TIOB’I3yIOTh 3 YTBOPEHHSIM
nienoBux (JIK), TpienoBux (TK), rerpacHoBux (TTK)
Ta okcuzieHoBHUX KoH toraris (O1K). Monexynw mirritiB
MIPOXOJIATH DaraTocTajiiiHe epeTBOPEHHS B KiHIEBI
npoxyktu [1OJI: manonoBwmit miansaerin (MA),
mudoi ocHou (IIO). V OinbmrocTi BUManKiB
000B’SI3KOBOI0 YMOBOIO MEPETBOPEHB MEPEKUCHUX
paIMKaliB € MPUCYTHICTHh 10HIB METaJIiB 3MIHHOT
BasrentHocTi: Fe, Cu Ta iH. Baxxnueo Bia3HAYNTH, 1110
PiBEHb BUTBHOPAIUKAIBHUX MPOIIECIB 3HAXOIUTHCS B
CHJIBHI 3aJIe)KHOCTI Bifl IPUCYTHOCTI aHTUOKCHJIAH-
TiB — cynepokcuaaucmyTasu (COM), GSH-nepokcu-
nasu (mae cenen), GSH-peaykrasu, karanasu,
xeJaropiB ioHiB MeTaniB, BitamiHiB E, C, P, miyTariony
[1,8,9,15].

MeTaboniyHi 3MiHU TIpH KPiOKOHCEPBYBaHHI
IUTALIEHTH JOCIIIKEH] HepocTaTHRO. OIHAK 111 3MIHA
MOXYTh BIUIUBATH Ha aKTHBHICThH IUIAIEHTH, SKa
BHKOPHUCTOBYETHCS SIK TPAHCILIAHTAT JJIS JIIKYBaHHS
pi3HUX 3aXBOpIOBaHb.Y mpolieci nepeOyBaHHs TuIa-
LUEHTH i1 €10 PI3HUX HU3BKUX TEMIIEPaTyp, pi3HOL
TPUBAJIOCTI MOXIINBI YTBOPEHHSI KPUCTAIIB JIbOIY,
raabMyBaHHS TUQY3ii cyOcTpaTiB 10 PepMeHTiB, cTa-
Oimizarist MeMOpaH, iXHE pyHHYBaHHS, TIIOKCIs Ta iH.
[6].

MeTta poOOTH — JOCTiIKEHHS! 3MiHH aKTHBHOCTI
JIeTiporeHa3, BMiCTy TOPMOHIB 1 CTaHy JIITONEPOKCH-
Jarlii B 3aJ1€KHOCTI BiJ [Iii HU3BKUX TEMIIEPATYP.

Martepiaan i mertoam

Marepianom s JociipKeHHs Oyia IJareHTa,
oJiepKaHa MPH HOPMAaIlbHOMY Tiepebiry BariTHOCTI
IICJIS KECAPEBOI0 PO3THHY.

OparmenTy mianeHTH 30epiranuck: 1 100y npu
4°C; 1 moby mpu -20°C; 1 moby mpu -20°C i 3
nojansImM 30epexentsM 1 pik npu -196°C; 1 nody
ipu -196°C 1 3 moganbImMm 30epexeHHsaM mpu -20°C;
KOHTPOJIb.

3 ¢parmeHTiB nuaneHTH Oyiad MPUTOTOBaHI
3aMOpOKeHi 3pizu TOBIIMHOKO 10 MkM. 3pi3u iHKyOyBa-
TCS 3 BIATMOBITHUMH cyOcTpaTamiu i opapoOmroBanmcs
autpocuHiM Tetpazomiem (HCT). Bracainok dhapOy-
BaHHS B IIpenapaTax yTBOpPIOBaBCs ocan audopma-
3aHY, KiJBKICTh AKOTO i Oyna KpUTEpieM OILiHKH
(bepMeHTIB. Y pe3ybTaTi IPOBEACHUX T1CTOXIMIYHUX
peakiiiii y TKaHWHI HATUBHOT IJIAIICHTH 1 TUTAIICHTH, SIKY
30epiranu, OyJi JOCITiKeH] Taki ()epMEHTH: CyKIIUHAT-
nerigporenasza (CI'), nakrartaerigporenasa (JIIAI),
a-riinepodocdaraeriaporenasa (a-I'd/IIN), a Takox
HAJH- i HAJJ®H-aeriaporenasu (HAJH/AT,
HAJIOHAT).

Jis Bu3HaueHHs BMicTy KiHneBux npoaykris [TOJI
BUKOPUCTOBYIOTh HarpiBaHHs 3pa3ka OiompoOu B
npucyTHocTi 2-Tiobapoityposoi kucnotu (TBK) npu
kuciomy pH i BUMip onTHYHOI MITBHOCTI IPOIYKTY,
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Importantly, the level of free radical processes was
noted to be strongly dependent upon the presence of
antioxidants: superoxide dismutase (SOD), GSH-
peroxidase (comprises selenium), GSH-reductases,
catalases, metal ion chelators, E,C,P vitamins,
glutathione [1,8, 9, 15].

Metabolic changes during placenta cryopreser-
vation have not been studied completely. These changes
however are able to affect the placenta activity used
as a transplant with the aim of various diseases
treatment. Placenta storage under low temperature
effect of various duration there might cause the ice
crystal formations, the suppression of substrate
diffusion to enzymes, membrane stabilization, their
damage, hypoxy etc. [6].

Studying the change of dehydrogenase, hormone
content and lipoperoxidation state depending on low
temperature effect was the aim of the work.

Materials and methods

Placenta procured after normal pregnancy course
followed by cesarean section served as the research
material.

Placenta fragments were stored for 24hrs at 4°C;
24hrs at -20°C; 24hrs at -20°C with following storage
for 1 year at -196°C; 24hrs at -196°C and further
storage at -20°C; control.

Using placenta fragments there were prepared the
frozen sections of 10pum width. The sections were
incubated with certain substrates and stained by nitro-
blue tetrasolium (NBT). Due to the staining in the
preparations there was formed diformazan supernatant,
the amount of which served as a criterion for enzymes
estimation. As a result of histochemical reactions
performed in native placenta tissue and the one stored
there were studied such enzymes as succinate
dehydrogenase (SDQG), lactate dehydrogenase (LDG),
a-glycerophosphate dehydrogenase (a-GPDG), as
well as NADH and NADPH-dehydrogenases.

To evaluate the content of final LPO products one
uses heating the sample of bioassay in the presence of
2-thiobarbituric acid (TBA) at acidic pH and optic
density evaluation in the product formed at 532 nm.
MDA or its derivatives are known to be the products,
which interact with TBA. MDA and TBA complex is
easily extracted by butanol that allows avoiding the
spectrophotometring in a strongly diffused environ-
ment. MDA and its precursors (TBA-products) were
determined by the method [10] in modification: 0.5 ml
of purified placenta homogenate was added with 2 ml
of 0.6% TBA on 1% orthophosphoric acid solution,
the vials were heated on boiling water bath within 45
min. After cooling there was performed the extraction
of TBA products with 3ml of n-butanol. Butanol
extracts were subjected to photometry on SF-46
spectrophotometer within the wave length range of
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o yrBopuBcs, npu 532 uM. [lpogykTom, sKwit
B3aemomie 3 TBK, e MJIA a6o #ioro moxiani. Kommiekc
MJA 3 TBK nerko excrparyerbcs OyTaHOJIOM, IO
J03BOJISIE YHUKHYTH CHEKTPOPOTOMETPYBAHHS B
CHUIIBHO po3cistHOMY cepenoBumi. MJIA 1 i#oro
nonepenuukiB (TBK-npoaykTiB) Bu3Havanu 3a
metogioMm [ 10] y moaudikarii: go 0,5 M1 mposicHeHOTO
romMoreHaty IutanieHTH gojgasanu 2 mia 0,6%-1 TBK
Ha 1%-My po3urHi opTOPOCHOpPHOT KUCIOTH, TPOOIpKH
HarpiBaJId Ha KUIUIAYii BOZsHIN OaHi mpoTsarom 45 XB.
[Ticist oxomomkeHHsT MpoBOnMIN eKcTpakilifo THhK-
MPONYKTIB 3 MJI H-OyTaHOIy. ByTaHOJIBHI eKCTpaKTH
¢dboromerpyBanu Ha cunekrpodoromerpi CD-46 y
niama3oHi MOBKUH XBWIb A=535 Ta 580 HM mpoTH
H-OyTanomy. Konnenrpaniro TBK-nponykris po3paxo-
ByBaJIM BIIMOBIAHO A0 MeTOAMKH [12] 3a pizHHUILIEIO
ONTHYHHUX LIiTbHOCTEH A=532 Ta 580 HM 3 ypaxyBaH-
HsM po3BeneHHs MJIA B mikpomossix Ha 1 1. Y poborti
BukopucroByBanu TBK dipmu ,,Cepsa” (I'epmanis),
iHOIi peakTUBU OyJIM BITUM3HSHOTO BUPOOHHULITBA
kBauigikarii ,,x. 4.”.

IHmMit MeTon OIIHKU IHTEHCHBHOCTI PeaKIlii
[1OJI — me Bumip mepBuHHHX npoaykTiB K [4].
OKuCIIeHHs] HeHACHUSHHX JKUPHUX KUCIIOT, 1[0 MAIOTh
IBa 1 OLyTbIIIe TO/IBIHIX 3B’ SI3KiB, TPUBOIHUTD JI0 3CYBY
MOABIWHOTO 3B 513Ky W YTBOPEHHS CIOJTYyYEHUX
KOH’IOTOBaHHUX IOABIMHUX 3B’SI3KiB, 110 ITOINIMHAIOTH
cBiTiio mpu A=233 uM. OlHAK y CKIIQJIHUX CUCTEMAaX
BuMiproBanHs JIK BuMarae momnepeqHboi eKcTpakmii
nimiaiB. JIK Bu3Havamu 3a MeToioM [4] 3 HE3HAYHOIO
Monudikaniero: 10 0,5 MJI IPOSICHEHOTO TOMOTEHATY
MJIALEHTH, OTPUMAHOI0 Micis LUEeHTpUYTyBaHHS,
JoJaBaiy 3 MJI eKCTparyBaJIbHOI CyMillli renTaHy 3
i3omponiioBuM crimptom (y cmiBBigHOMmIEHH 1:1 3a
006’emom). Ilicis excTpakilii 10 CyMimmi TogaBaIH
0,5 M1 gucTuUIbOBaHOI BOMM i BimOupamu 1 i 3
BEPXHBOI (Pa3u po3mapoBaHOi MPOOH, 3MIMITYIOUH iX 3
2 ma eta"ory. ONTHYHY HIUTBHICTE BUMIPIOBAIHM Ha
cnekrpoporomerpi CDP-46 npu A=233 HM npoTU
eraHoiy. B orpumanux ekcTpakTax nepBUHHI 1 KiHIEBI
npoayktu I10OJI BumiproBanu 3a metomgom [4] y
moudikartii [ 1]. KoHrieHTpaltito noaBiiiHUX 3B’ A3KiB Y
HEHACUYCHHUX Jimiaax BuMiproBaiu npu A=220 Hwm,
Bmict TK npu posxuni xBuini A=268 um, O/IK mpu
A=287 uwm, kiHuesi monekyisipHi npoxyktu [10JI Tumy
IO mpu A=400 HM.

Bwmict 6i0y10TiYHO aKTUBHUX PEYOBUH Y ILIAIICHTI
(TOpPMOHH — MPOJIAKTHH, TECTOCTEPOH 1 T'JIPOKOPTU30H )
BU3HAYAIIX METOJIOM TBepAo(ha3zHOro imyHodepMeHT-
HOTO aHaJ1i3y, BAKOPUCTOBYIOUH I'OTOBI TECT-CUCTEMHU
»ATpkop-0i10” (CI16, Pocis) [12].

Binok kinbKicHO BU3HAYaIIX O1ypEeTOBUM METOJIOM.
Ionn Cu?" y JqyKHOMY CEpeIOBHUIII YTBOPIOIOTH
KOMIUIEKC 3 NENTUAHOIO TPYIIOI0 CHHBbO(10JIETOBOTO
KOJIbOPY, IHTEHCHBHICTh SIKOTO MPSIMO HPOMOpLiiHa
Kinbkocti Ginka y mpo6i [10]: 0,5 mu mpenapaty
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A=535 and 580 nm in contrast to n-butanol. Con-
centration of TBA-products was calculated according
to the method [12] on the difference of optic densities
A=532 and 580 nm taking into consideration the MDA
dilution in micromoles per 11. In the work we have
used the TBA produced by Serva (Germany), other
reagents were of Ukrainian production, of grade
“chemically pure”.

Evaluation of the DC primary products is known to
be another method for estimation of the intensity of
LPO reactions [4]. Oxidation of unsaturated fatty acids,
which have two or more double bonds, results in a
double bond shift and formation of conjugated double
bonds, absorbing the light at A=233nm. In complex
systems however the DC evaluation requires lipid
preliminary extraction. DC was evaluated by the
method [4] with a slight modification: up to 0.5 ml of
purified placenta homogenate was obtained by
centrifuging, there was also added 3 ml of extracting
heptane-isopropyl alcohol mixture (1:1 ratio on volume).
Following the extraction the mixture was supplemented
with 0.5 ml of distilled water and 1 ml was taken off
the top phase of a layered off sample, and mixed with
2 ml ethanol. Optical density was evaluated in CF-46
spectrophotometer at A=233nm versus ethanol. In the
extracts obtained the primary and final LPO products
were measured by the method [4] in modification [1].
Concentration of double bonds in non-saturated lipids
was measured at A=220nm, the content of TC was
done at a wavelength of A=268, the one of ODC was
evaluated at A=287nm, LPO final molecular products
of SB type were measured at A=400nm.

Content of biologically active substances in placenta
(hormones: prolactin, testosterone and hydrocortisone)
was measured by the method of a dense-phase
immune-enzyme analysis using the “Alcorbio” ready-
to-use test-systems (St-Petersburg, Russia) [12].

Protein was evaluated quantitatively using biuretic
method. In acidic environment Cu®"ions form the
complex with peptide group of blue-violet color which
intensity is proportional to the amount of protein in a
sample [10]: 0.5ml of the preparation is placed into a
50 ml measure container, the solution volume is
supplemented by 0.9% sodium chloride solution up to
the mark and replaced afterwards. The obtained
solution (5 ml) is placed into a 20 ml vial, then Sml of
biuretic reagent is added (State Pharmacopoeia) and
replaced. In 30 min the optical density is measured for
the solution obtained at spectrophotometer at a
wavelength of A=540nm in a cuvette with the layer
width of 10mm, using as the control for the reagents
of comparison the solution, which comprises 5 ml of
0.9% sodium chloride solution and 5 ml of biuretic
reagent.

All the absolute values of biologically active
substances measured in placenta, content of LPO
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BMIIIYIOTh Y MipHY K010y MiCTKiCTIO 50 MJI, TOBOAATH
006’ eM posunny 0,9%-M pO3UYNHOM XJIOPHUIY HATPIIO
JI0 MITKH 1 iepeMilyoTh. OTpuMaHuid po3uuH (5 M)
BMILIYIOTh y NPOOipKy MicTKicTio 20 M, JOJAIOThH
5 mu GiypetoBoro peaktusy ([epxasna @apmaxones
X1, Bum. 2, c. 35) i nepemimyroTs. Yepes 30 xB
BHUMIPIOIOTh ONITUYHY T'YCTHHY OTPUMAHOTO PO3UYHHY
Ha criekTpodoTomMeTpi mpu JOBKUHI XBrTi A=540 HM
y KIOBETI 3 TOBHIMHOIO M1apy 10 MM, 3acTOCOBYyIOUH
JUTs KOHTPOJTIO HA PEAKTHBH TIOPIBHSHHS PO34YHH, 110
MicTUTh 5 M1 0,9%-T0 pO3UnHY XJIOpHAY HATPIFO 1 5 MIT
O1ypeToBOTO pEaKTHBY.

Yci oOMiproBaHi B IUTaleHTi aOCOTIOTHI BETMYUHA
010JIOTIYHO aKTUBHUX PEYOBHH, BMicT poaykTiB [10JI
OyJIi IPOHOPMOBaHi Ha KOHIIEHTpAIlifo OiTKa B Ipooi.

Hane nocnimxenns € pparmenrom HJIP ,,PozpoOka
HOBHX Kpi0OiOJOTIYHHUX TEXHONOTiH BHUKOPUCTAHHSA
KpPi1OKOHCEPBOBAaHUX eMOPiOHATBHUX KIITHH, TKAHIUH
JMIOAWHU Ta TBApWHHU B MeauUuHI”, Ne nepxaBHOL
peectpartii 0199U000323.

Pe3yAabTatn Ta 0OrosopeHHs

INicToxiMigYHMM METOIOM HaAMH BHUSBIICHO (pHC. 1)
nporpecyiode 3HWKeHHs akTuBHOCTI JIJI' mpm mii
rimorepmii (4°C) Ha mepy i npyry mo0y (P<0,01).
Ile BKka3ye Ha MOPYIIECHHS aHACPOOHOIO TIIIKOJI3Y 1
MOXIJIMBOCTI BUXOAY MipyBaTy Oe3 3amacy B JIAKTarT, B
aepoOHe okucineHHs. AxktuBHicTs CHAI' nukiy
TpUKapOOHOBUX KHUCIOT 3ajlulIajacs Ha piBHI
KOHTPOJIO 03 rimoTepMiduHOro 30epeskeHHs, IpH
LBOMY aepOOHE OKHCIIEHHS B MiTOXOHJIPisIX 30eperio
CBOI0 (QYHKIiI0. B eneKTpOHHO-TpaHCIOPTHOMY
JIAHITI031 MITOXOHIPiX A0 KiHIIA ITepIioi 100U 301IbIIH-
nacs aktuBHICTE y Twianenti HAJIHJT. HAJI®OH/T,
o Oepe y4acTh y MIKPOCOMaJdbHOMY OKHCJICHHI,
3B’s13aHOMY 3 IIUTOXpoMoM P-450, icToTHO BTpaTmia
CBOIO aKTHUBHICTH Ha 2-y 100y (P<0,05). AkTuBHICTB
a-I'®I ictotHO He 3MiHmIacs. [is rimotepmii (4°C)
Ha IJIAIICHTY MPOTSArOM JBOX Ai0 HAWOLIbII iCTOTHO
BHSABIAEThCA B 3HMKEHHI akTmBHOcTi JIAD 1
HAOHAL [16].

MiToxoHApianbHe 1 MiKpOCOMaJIbHE OKUCIICHHS —
JDKepesia akTUBHUX (POPM KHCHIO, SIKi BUKIHKAIOThH
JEeCTPYKLiIo 0iomosiMepiB NIISIXOM aKTHBaLii Hedep-
menTtaTuBHoro BPIIO (puc. 2). Hamu BusiBneHo, o
B (hparMeHTax raneHTH npoTsarom ojHiel 1oou (4°C)
30UIBITY€ThCST KOHIIEHTPAIlisl IEPBUHHUX 1 IPOMIXKHUX
npoxaykris ninonepokeuaaii (K, TK, TTK, OJK) npu
MOPIBHSHHI 3 KOHTPOJIEM JIMIIE 3 TECHACHIIIEID 10
BiporinHocti (P<0,1), a Takox 301IBIIYETHCS BMICT
BTOPHHHOTO MPOAYKTy B IanenTi MJIA (puc. 3)1pizko
3pocrae pmict 1110 (P<0,01) (quB. puc. 2).

['myTarioH € CUITbHUM 3aXUCHUKOM BiJI IEPOKCH AT
JIMiiB y TKaHWHI TUTAIleHTH. Horo Bwmict CyTTEBO
3HIDKYETBCS TIpu 30epexenHi 1 no0y npu 4°C ta
1 no6y npu -196°C, a notim pik mpu -20°C Ha 15 Ta
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products were compared with the norm for protein
concentration in a sample.

This study is the fragment of R&D work “Ela-
boration of new cryobiological techniques for the use
of cryopreserved embryonic cells, tissues derived from
a human being and animals in medicine”, state
registration N 0199U000323.

Results and discussion

Using histochemical methods we revealed the
progressing fall of LDH activity under hypothermia
effect (4°C) by the 1% and the 2™ day (P<0.01). It
points to the impairments of anaerobic glycolysis and
the possibility of pyruvate release with no stocks into
lactate, in aerobic oxidation. SDG activity of the cycle
of tricarbonic acids remained at the control level,
without hypothermic integrity, in this case aerobic
oxidation in mitochondria was noted to keep its
function. In electron-transporting link of mitochondria
the activity in placenta of NADNDG increased by the
end of the week. NADPHDG participates in
macrosomal oxidation, related to cytochrome P-450
and considerably lost its activity by the 2-4% day
(P<0.05). Activity of a-glycerophosphate dehydro-
genase did not significantly change. Effect of
hypothermia (4°C) on placenta within 2 days is
considerably manifested in reducing the LDG and
NADPH DG activity [16].

Mitochondrial and microsomal oxidation is known
to be the source for active oxygen forms, which cause
biopolymers destruction by activating non-enzymic
free-radical lipid peroxidation (Fig. 2). We established
that in placenta fragments the concentration of initial
and intermediate lipoperoxidation products (DC, TC,
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Fig. 1. Placenta dehydrogenase activity under hypother-
mia effect. O0— control; E — 1st day; l— 2nd day.
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Puc. 2. Bumict nponykris I1OJI B maneHTi npu pisHEX
peXUMax HU3bKOTEMIepaTypHoro 36epekenHs. 1 — KoHT-
poib; B— 1 no0y npu 4°C; M- 1 106y npu -20°C; - 1 noby
nipu -20°C 1 1 pik mpu -196°C; B— 1 nody npu -196°C i 1 pix
npu -20°C.

Fig. 2. Content of LPO products in placenta at various regi-
mens of low temperature preservation. O — control; H —
1 day at 4°C; B — 1 day at -20°C; 2 — 1 day at -20°C and
1 year at 196°C;H—1 day at-196°C and 1 year at -20°C.

19% BignosinHo. [Tpu 36epexenni 1 100y npu -20°C
ta 1 106y npu -20°C i 1 pik npu -196°C akTHBHICTH
[IyTaTiOHPeIyKTa3u MIATPUMY€E HOTO HOPMaIbHUN
piBeHs (puc. 3).

AHaJoriyna cuTyauisi CocTepiraeThCs Ipu Iii Ha
(bparMeHTH TUTALIEHTH HU3BbKUX Temrieparyp (1 100y
pu -196°C, a motim pik npu -20°C). IIpu 30epesxenHi
TKaHUHY 11aneHTH 1 100y mpu -20°C1i 1 pik mpu -196°C
ICTOTHHX 3MiH Y CTaHi JinonepoKcuaaiii He BCTAHOB-
neHo. B ymoBax rinorepmii npu 4°C ue noB’s3aHo 3
nucoarmancom HAJIH- i HAJI®H-nerigporenas, ski
MOYUHAIOTH TPAHCIIOPT BOJHIO Ha KHCeHb. HaBnakwy,
Haliobme nocuiieHHa BPITO B TkaHMHAX IUIALEHTH
BiI0OyBaEeThHCS TIPH il HU3BKUX TeMmIiieparyp: 1 mooy
mpu 4°C1i 1 noOy npu -196°C, a motim 1 pik mpu -20°C.
OueBugHo, mpu 4°C OioxiMidHI TpoLecH mocyiad-
JISIIOTBHCS, CHOBUIBHIOETHCS AUQYy3is cyOCcTpaTiB 110
(hepMeHTIB, 1110 CTBOPIOE YMOBH 151 aJIETEPHATUBHOTO
HedepmentatuBHoro npouecy BPIIO. B ymoBax
3amMopoxxyBaHHA 10 -196°C mpotsrom 1-i 1o6u Ta
MOJAJBIIOrO 3HAXOMKEHHS BIPOJOBXK 1-ro poKy mpu
-20°C He BUKJIIOUEHA AECTPYKLisl KPUCTAIAMH JILOLY
MeMOpaH KJIITHH, SKa IMJCUIIOE iXHIH KOHTAaKT 31
3B’s3aHUM, PO3UYMHEHUM y OiocepenoBHUIIAX i
HABKOJIMIIHIN TKaHWHI KucHeM. [IpH 11bOMY MOXKJIHBI
koHTakT O, 3 ioHamMu 3ali3a, GepPMEHTIB 1 IHIYKLis
YTBOPEHHS aKTHBHUX (POpPM KHUCHIO. YTBOpEHI
npoxykta [1OJI MoxxyTh OyTH cTpecrHaMu, pakTopa-
MU NPOMEHEBOI MaTojorii, To0TO IHTOKCUKAaHTOM
opraHizMy i ¢pakTopom, SIKHil BUKJIMKA€E JECTPYKLIIO
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Fig. 3. MDA and glutathione content in placenta at various
regimens of low temperature preservation. 00— control; E—
1 day at 4°C; B — 1 day at -20°C; 4 — 1 day at -20°C and
1 year at 196°C;B—1 day at-196°C and 1 year at -20°C.

TTC, ODC) increased within one day (4°C) comparing
to the control tended only to statistical significance
(P<0.1), as well as the content of secondary product
in placenta MDA (Fig. 3) and SB content sharply
decreased (P<0.01) (Fig. 2).

Glutathione is known to be a strong protector against
lipid peroxidation in placenta tissue. Its content
significantly falls during 1day storage at 4°C and 24hrs
at-196°C, then during 1 year at -20°C by 15 and 19%.
During a 24hrs storage at -20°C and 1 year at -196°C
glutathione reductase activity keeps its normal level
(Fig. 3).

Similar situation is noted under low temperature
effect on placenta fragments (24hrs at -196°C, and
afterwards 1 year at -20°C). During placenta tissue
storage for 24hrs at -20°C and 1 year at -196°C no
significant changes in lipoperoxidation state were
noted. Under hypothermia conditions at 4°C this fact
is related to misbalance in NADP- and NADPH-
dehydrogenases, which start hydrogen transport
towards oxygen. In contrast, the highest increase of
free-radical lipid peroxidation in placenta tissue was
noted to occur under the effect of low temperatures:
lday at 4°C and 1day at -196°C, then 1 year at -20°C.
Biochemical processes might be weaker under 4°C,
substrate diffusion to enzymes is getting slower, making
the conditions for alternative non-enzymic process of
free-radical lipid peroxidation. Under freezing
conditions down to -196°C during the 1* day and further
storage at -20°C during a year the cell membrane
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010JI0TIYHO aKTHMBHUX PEYOBHH TPaHCILIAHTOBAHOT
TUIALICHTH.

BaxmuBy iH(opMAIIiFo PO MPOLIECH JIOTIEPOKCH-
Jaiii B TKAaHWHI IUIALEHTH Ja€ BIIHOCHUI BMICT B HIHA
MEPBUHHUX, BTOPUHHUX 1 KiHIeBUX npoxaykTis [10OJI
(puc. 4), w0 neMOHCTPYE HaM OIU3BKI A0 KOHTPOJIb-
HOTO BEJIMYWHH Y BHIIAJKY BHKOPUCTAHHS PEXUMY
30epexxeHHs miatenTH 1 1o0y mpu -20°C i3 HaCTyITHIM
3aHypeHHsIM y piakuii a30T. Ha akTuBauito npouecis
nepokcuauii pocominiaiB y TKaHHI IJIALEHTH BKa3ye
301UITBIIICHHS TOKA3HHUKA BIZTHOCHOTO BMICTY TIPOJYKTIB
ninonepokcuaanii Maibke Basiui (JIK/I13, TK/II3,
OAK/II3, AK/OAK i IIO/II3) y nmopiBHAHHI 3
KOHTpoJeM npu 30epesxeHHi 1 o0y npu 4°C ta 1 o0y
ipu -196°C 1 1 pik ipu -20°C. IpoaykTH inonepoxcu-
JaIlii € peryasTopaMy KIIITHHHUX PEaKIlii 3a J0roMo-
010 3MiHHU MPOHUKHOCTI KITITHHHUX MEMOpaH TKaHUHH
MJALEHTH U1 Pi3HUX MeAiaTopiB i eheKTOPHHUX
monekyn. Haxonuuenns nmpoxaykris [1OJI B TkanuHI
TUIAIIEHTH CYTIPOBOJIXKYETHCS TIOPYIICHHSIM TX CTPYKTY-
pH, Ierpajaimieio KIITUH 1 BTPATOI KIITHHAMHU IX
BMICTY, 30KpeMa 010JI0T14HO aKTUBHUX PEYOBHH.

B ymoBax pi3sHUX peXHUMIB 1 TPHBAIOCTI A1 HU3BKUX
TeMIIepaTyp BMicT Oinka (puc. 5) y mIaneHTi BiporiTHo
HE 3MIHMBCS B IOPIBHAHHI 3 HATUBHOIO IUIALICHTOIO
(KOHTpOMNB), ONHAK 3HHU3UBCSA BMICT NMPOJAKTHUHY 1
koptusoxy (puc. 6) 3a 1 moby mpu 4°C, a npu
BUTPUMYBaHHI mianentu 1 106y npu -196°C, a motim
1 pik npu -20°C Takox BipOTiAHO MOHU3UIUCA
KOHLEHTPALlii TECTOCTEPOHY 1 KOPTU30ILYy (puc.6).
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Fig. 4. Relative content of LPO products in placenta at vari-
ous regimens of low temperature preservation. 1 — control;
2—1 dayat4°C;3 -1 day at -20°C; 4 — 1 day at -20°C and
1 year at -196°C; 5 — 1 day at -196°C and 1 year at -20°C;
4 _DC/DB; ® —-SB/DB; A - TC/DB; H—0ODC/DB.

NMPOBJIEMbI
KPUOBMONOrum
2004, N21

destruction by ice crystals which makes stronger their
contact with bound, diluted in biological media and
surrounding tissue oxygen, is considered to be obvious.
In this case is thought to be possible the O, contact
with Fe ions, enzymes and induction of active oxygen
forms formation. LPO products formed may be stress
factors, the ones of irradiation pathology, i.e. organism
intoxicant and the factor that causes the destruction
of biologically active substances of the placenta
transplanted.

Important information on lipid peroxidation pro-
cesses in placenta tissue we can get from a relative
content of initial, secondary and final LPO products
(Fig. 4), that demonstrates the values close to the
control ones in the case of using the regimen of
placenta storage for 24hrs at -20°C and with further
immersion into liquid nitrogen. Two times’ growth of
the index of a relative content of lipid peroxidation
products (DC/DB, TC/DB, ODC/DB, DC/ODC and
SB/DB) if compared to the control during a 1day
storage at 4°C and 24hrs at-196°C and 1 year at -20°C
points to the activation of phospholipid peroxidation
processes in placenta tissue. Lipid peroxidation pro-
ducts are known to be the regulators of cell reaction
due to the change of cell membrane permeability of
placenta tissue for different mediators and effector
molecules. Accumulation of lipid peroxidation products
in placenta tissue is accompanied by damage of its
structure, cell degradation and loss of the content by
cells, in particular, of biologically active substances.
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Puc. 5. Bumict Oinka B IDIAIEHTI MPU PI3HUX pEXUMAaX
HHU3BKOTEMIIepaTypHOro 30epexenHs. [0 — konTpons; H —
1 noOy mpu 4°C; M — 1 noby npu -20°C; A — 1 noby npu
-20°Ci 1 pik mpu -196°C; H—1 106y npu -196°C i 1 pix npn
-20°C.

Fig. 5. Content of protein in placenta at various regimens of
low temperature preservation. O — control; B — 1 day at
4°C; -1 day at -20°C; A— 1 day at -20°C and 1 year at
-196°C;H-1 day at-196°C and 1 year at -20°C.
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Fig. 6. Content of hormones in placenta at various regimens of low temperature preservation. 00— control; E — 1 day at

4°C; l—1 day at-20°C; -1 day at-20°C and 1 year at-196°C; H—1 day at-196°C and 1 year at -20°C.

OueBuIHO, B IPOIIECi 3aMOPOKYBaHHS 1 PO3MOPO-
KyBaHHS Bix 4 10 -20°C BigOyBaeThCS PO3pPHUB KPUCTa-
JIaMH BOJH J130COM, Y PE3YJBTaTi YOTO aKTUBYIOTHCS
(bepMeHTH OOMEXEHOT0 MPOTEOi3Y, SIKi 31aTHI 4acT-
KOBO PO3LICTUIIOBATH O1JIOK, Y TOMY YHCIIi i POJIaKTHH
aX J10 aMiHOKHUCIOT. He BUKIIIOUeHO BIUTMB aKTHBHUX
(OpM KHCHIO, 31aTHUX PyHHYBaTu MEMOPaHH 1 BUBLIIb-
HATH Apyri nporeazu. Hamu moxaszano, mo I10JI B
IUTALIEHT] iICTOTHO 301MBLIYETHCS camMe B THX Cepisix
JIOCITIJTIB, B STKMX 3 TEHICHITIECIO JI0 BIPOT1AHOCTI BUSB-
JICHO 3HIKEHHS BMICTY B IUIAIICHT] IIPOJTAKTHHY, TECTO-
CTEpOHY, KOPTU30ITy. ICHY€e MOXITUBICTh akTHBAITii (Y
TOMY YHCJIi OOMEXKEHUM MPOTEOoIi30M) (hEpMEHTIB
JIeToKcHKalli — nuroxpomy P-450 1 tpancdepas, y
pe3yabTaTi 90T0 3HIKYEThCA KOHLIEHTPALIIsSI CTEPOIA-
HUX TOPMOHIB TECTOCTEPOHY 1 KOPTH30Iy. MOXKIHBO,
3HIKEHHS BMICTY KOPTH30JTy CHPHSE aKTHBALil IMyHHOT
CHCTEMH PELHUITIEHTA, OCKIJIBKH KOPTHU30JI € CHIIbHUM
imyHocynpecopom [5, 11, 13].

BucHoBok

TakvM YuHOM, HAWOLIBII BUpaXKeHi MeTaboivHI
3MiHM B TKaHWHI NJAIEHTH XapakTepHi mpu aii
rinotepmii 1 moOy mpu 4°C i 1 o6y mpu -196°C ta
1 pik ipu -20°C. Buxoasuu 3 BiICYTHOCTI BIpOT1THIX
3MiH JOCIIKYBaHHUX IOKa3HHUKIB, HAUOLIBIII OTTTHMAITb-
HUMH CITI0COOaMU HU3bKOTEMIIEPaTyPHOTO 30epekeH-
HS TJTALEHTH € 11 30epexxennst 1 mo0y mpu -20°C1i 1 moly
npu -20°C 3 HacTynHUM 30epexeHHsM | pik mpu -196°C.
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Under the conditions of various regimens and
duration of low temperature effect the protein content
(Fig. 5) in placenta did not considerably change if
compared with a native placenta (the control), prolactin
and cortisol content however was noted to decrease
(Fig. 6) during 24 hrs at 4°C, but during 24 hrs at -196°C
and then 1 year at -20°C testosterone and cortisol
concentrations decreased considerably as well (Fig. 6).

Perhaps, during freeze-thawing process within the
range of 4-20C there occurs the lysosome breakdown
by water molecules that causes the activation of limited
proteolysis enzymes, capable of partial splitting the
protein, as well as prolactin towards amino acids. There
believed to be possible the effect of active oxygen
forms capable of membrane damaging and releasing
the rest of proteases. We demonstrated the LPO
content in placenta to increase considerably in those
series of experiments tended to the probability, there
was found the fall of prolactin, testosterone, cortisol in
placenta content. There is the possibility of activation
(as well as the use of limited proteolysis) of detoxication
enzymes such as cytochrome P-450 and transferases,
resulting in the fall of testosterone and cortisol steroid
hormones. Reduction of cortisol content could probably
affect the immune system activation in a recipient, as
cortisol is known to be a strong immuno-suppressor
[5,11,13].

Conclusions

Thus the most manifested metabolic changes in
placenta tissue occurred to be characteristic under a
24hrs hypothermia effect at 4°C and 24hrs at -196°C
and 1 year at -20°C afterwards. Proceeding from the
absence of considerable changes in the indices studied,
the optimum methods for low temperature placenta
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storage were found to be 24 hrs storage at -20°C and
24hrs at -20°C with following 1 year storage under
-196°C.
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