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MerTonamu KONNYECTBEHHOH THCTOXHMMHUH U KOJIMYECTBEHHOTO (POTOMETPHUUIESCKOTO aHAIN3a IPOBEICHO HCCIIEIOBAHNE H3MEHEHHS
axtuHoctu CHT, JIAT, a-T'OAT, HAJI.H?> u HAJI®.H? B TKaHU IJIALEHTH OCIE ee WHKYOAIlMd ¢ pacTBOPOM KPHOIIPOTEKTOpa

Me,SO.

Kniouegwie cnosa: oxucnnTenbHO-BOCCTaHOBUTEIbHbIC (DEPMEHTBI, KPHOIIPOTEKTOP, IUIALICHTA.

Metonamu KiTbKiCHOT TicTOXIMIT 1 KUTBKICHOTO ()OTOMETPUYHOTO aHAIIi3y MPOBEACHO NociimKkeHHs 3MiH aktuHocTi CIL, JIAT,
a-I'®Ar, HAJLH? i HAJI®.H? y TkaHuHI mIanesTy michs ii inky6anii 3 po3unHoM KpionporekTopa Me SO.
Kniouosi crosa: oKucIioBaIbHO-BIIHOBHI ()epPMEHTH, KPIOMIPOTEKTOP, IIALEHTA.

Using the methods of quantitative histochemistry and quantitative photometric analysis there was performed the investigation of
the change in SDG, LDG, a-GPhDG, NAD.H? and NADP.H? activity in placenta tissue after its incubation with Me,SO cryoprotectant

solution.

Key words: reductive-oxidative enzymes, cryoprotectant, placenta.

[locnennee gecaTuneTne XapakTepU3yeTcss UHTEH-
CUBHBIM pa3BUTHEM HOBOTO HAIPABJICHHS B MEIU-
LIMHE — KJICTOYHOUM M TKaHEBOM TpaHCIJIaHTAllUU — U
HCIIONIB30BAHUEM JUISl ATUX LieJIel TKaHEH U KIIETOK
aMOprodeToIIaneHTapHOro KOMILIEKCA.

MexaHu3mbl AeHCTBUS (eTalbHBIX IPenaparoB
MOTYT OBITh crielM(PUIECKUMH (3aMECTUTEILHBIMH )
1 HecTeu(pUIeCKIMHI, OCHOBaHHBIMU Ha MOTYJISILIAN
MIPOLIECCOB PEreHepalui, penapatuy, npoiaudepanum
u 1u¢PepeHIMPOBKH KIETOK.

HenpeononuMeiM npensiTcTBUEM ATl TIPUMEHEHUS
B MeIUIMHE (ETOMIAlEHTapHOTO MaTeprana sBIsICs
KOPOTKHH CPOK OT €T0 MOJTy4EHUS JJO HCIIOIb30BaHMA,
MOCKOJBKY YAJIWHUTH CPOK THIIOTEPMHYECKOTO
XpaHEHHs HE MPEACTaBIAIOCHh BO3MOXKHBIM H3-3a
pa3BHUBaroIIerocs ayTtonusa. Takas cuTyaunus He
[I03BOJIsIa MPOBECTU AOCTATOYHO KAYE€CTBEHHOTO
TECTUPOBAHUS NTOHOPCKHUX KJIETOK M TKaHEW s
WCKITIOYeHN OaKTepHaIbHON M BUPYCHON KOHTaMH-
HaIUH.

OTy 3aiady MOXHO PEIIUTh KPHOKOHCEPBUPOBA-
HUEM C o0ecreueHneM MPaBUIBHOCTH BCEX ITAIOB
3aroTOBKM M XpaHeHus Marepuana [1, 2].

Recent decade is characterised with an intensive
development of such a new direction in medicine as
cellular and tissue transplantation and the usage for
these purposes of tissues and cells of embryo-
fetoplacental complex.

The effect mechanisms of fetal preparations can
be specific (substitutive) and non-specific one, based
on modulation of regeneration, reparation, proli-
feration and cell differentiation processes.

Short-term period from fetoplacental material
procurement to usage is an insuperable obstacle for
its applying in medicine, since the prolongation of
hypothermic storage term did not seem to be possible
due to autolysis development. Such situation did not
allow to carry-out quite a qualitative test of donor’s
cells and tissues for excluding the bacterial and viral
contamination. This task can be solved by means of
cryopreservation with ensuring the regularity of all
the stages for material procurement and storage [1, 2].

We have conducted earlier the investigation on
studying the effect of hypothermic storage on enzyme
complex in placenta tissue fragments [5].

The aim of this investigation is to study the Me,SO
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Panee mamu OBUIO TIPOBENECHO HCCIIEAOBAHHE IO
M3YUYEHUIO BIIMSHUS THIIOTEPMUYIECKOTO XpaHSHHS Ha
(hepMEHTAaTUBHBIH KOMILJIEKC B (PparMeHTaxX TKaHU
IJIaleHTHI [5].

Hens qanHOrO KCCIEOBAHMS — U3YUCHHUE BIUSIHUS
Kkpuornporekropa Me, SO Ha aKTUBHOCTH HEKOTOPBIX
OKHCIIUTEIBHO-BOCCTAHOBHUTENBHBIX (DEPMEHTOB B
TKAaHU IJIALUEHTHI PU €€ MOATOTOBKE K IITUTEIBHOMY
HHU3KOTEMIIEPaTyPHOMY XpaHEHHUIO.

Marepuanbl 1 metoabl

HccnenoBanue mpoBOAWIHN METOAAMHU KOJH-
YEeCTBEHHON THUCTOXMMHHU U (HOTOMETPUUECKOTO
anammsa [3,4].

OO6pa3upl MI1aLeHTh! ObUIM TOJTyYEeHBI B pE3YJIbTaTe
JOHOLICHHOH OEpeMEHHOCTH HOCJe POJOB HIIH
KecapeBa cedueHHs. OparMeHThI IaleHThl MacCon 2 T
MHKyOupoBanu ¢ xkpuonporekropom Me, SO npu
temneparype 10°C na nporsxxkenuu 15-20 muH, nanee
u3 o0pa3uoB ObUIM TPUTOTOBIEHBI KPHOCTATHBIE
cpessl (TommuHa 10 MK), KOTOpBIE HHKYOHpPOBaIH C
COOTBETCTBYIOIIUMH CyOCTpaTaMu W OKpaIInBaju
HUTPOCHHUM TeTpazojieM. B pesynbsrare okpammBanus
B TIpemnaparax o0pa3oBbIBajICs 0CaoK audopmasana,
KOJIMYECTBO KOTOPOTO H SIBISLIIOCH KPUTEPUEM OLIEHKH
AKTUBHOCTH (epMeHTOB. {151 KOHTPOJIS 3a mpoTeKa-
HHEM THCTOXMMHUYECKOW peakLUu ObUIM HCIIONb-
30BaHbl KPHUOCTATHBIE CPE3bl MEYEHU MHTAKTHBIX
KphIc. B pe3ynbrare npoBeJeHHBIX THCTOXUMHYECKHUX
peakuui B MCXOMHOW TKaHW W MOABepruiencs
00paboTKe KPUOIPOTEKTOPOM IIALIEHTE BBISBICHBI
cnenyromue hepmentsr: CIT, JIIAT, a-I' DT, a Taxxke
HA/1.H?> n HAJ1I®.H?-nuadopassl.

KonmuecTBeHHBIN yueT copeprkanus nudopmazaHa
B Cpe3ax HaTWBHOM IJIAIIEHTHI U IOcye ee 00padoTKu
KPHOIIPOTEKTOPOM MTPOBOAMIIH METOJIOM (hOTOMETPH-
YEeCKOT0 aHaJIN3a C UCTIONH30BaHHUEM TEJIEBU3MOHHOTO
MHUKpOCKOIa-PoToMeTpa.

[Moapo6HO MeTon (hOTOMETPUIECKOTO aHalu3a M
CTaTUCTUYECKON 00pabOTKHU ero pe3yabTaToB IpUBE-
JeH B [5].

Pe3yAbTatbl U 00CyXaeHue

Pe3ynbraThl THCTOXHMUYECKOTO U (POTOMETPH-
YECKOTO aHaJIN3a MO3BOJISIFOT CYAUTH O BIMSIHUHU KPUO-
nporekropa Me,SO Ha aKTHBHOCTh OKHMCIIUTEIBHO-
BOCCTAHOBHUTEIbHBIX (DEPMEHTOB B TKaHM IUIAIICHTHI
[OCJIe KOHTAKTa ¢ PaCTBOPOM KPHOIPOTEKTOpa (Tal-
JIATIA).

Cremyet OTMETUTD, YTO aKTUBHOCTH ()EPMEHTOB B
TKaHH TUIAIEHTHI IIOCTIE €€ YKBUITNOPAITUH C KPUOTIPO-
TEKTOPOM NoBbImaercs: aktuBHocTh CAI' — Ha 17,1,
JIAT —ua 27,6, a-T'®OI —ua 49,3, HAJ].H>-na 28,0,
HAJI®.H?>- Bcero Ha 2,3%, 4TO CTaTUCTHYECKH HE
JIOCTOBEPHO OTHOCUTEIBHO KOHTPOJIS.

Kpome Toro, n3mMeHeHne aKTUBHOCTH (DePMEHTOB
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effect on the activity of some reductive-oxidative
enzymes in placental tissue when preparing it to long-
term low temperature storage.

Materials and methods

The investigations were carried-out using the
methods of quantitative histochemistry and photo-
metric analysis [3, 4].

Placenta samples were procured as a result of
mature pregnancy after labour or Cesarean section
operation. Placenta 2g’ fragments were incubated with
Me SO at the temperature of 10°C during 15-20 min,
then the cryostat sections of 10 mks’ thick were
prepared from the samples, which were incubated with
corresponding substrates and stained with nitroblue
tetrasolium. As a result of staining there was formed
the diformazan sediment, which amount was the
criterion for estimating enzyme activity. For
controlling the histochemical reaction proceeding there
were used the cryostat sections of intact rat’s liver. As
a result of performed histochemical reactions the
following enzymes were revealed in initial tissue and
cryoprotectant-treated placenta: SDG, LDG, a-
GPhDG, as well as NAD.H?> and NADP.H?-
diaphorase.

Diformazan content recording in native placenta
sections and after its treatment with cryoprotectant was
conducted using the method of photometrical analysis
with TV microscope-photometer.

The method of photometrical analysis and statistical
processing of the results is cited in details in the paper

[5].

Results and discussion

The results of histochemical and photometrical
analysis allow to judge about the Me SO effect on the
activity of reductive-oxidative enzymes in placenta
tissue after contacting with cryoprotectant solution
(Table).

It should be noted, that there is an increase in the
enzyme activity in placenta tissue after its equilibration
with cryoprotectant: SDG activity by 17.1, LDG by
27.6, a-GPhDG by 49.3 and NAD.H? by 28.0 and
NADP.H? by 2.3%, that is not statistically true in
respect to the control.

In addition, the change in the enzyme activity in
each studied group of objects (control, treatment with
cryoprotectant) is related in a great extent to the fact,
that the determination of enzyme activity was
conducted in 5 different objects (placentas). The results
of dispersion analysis point to the fact, that in each
experimental group the change in the enzyme activity
in 14-65% of cases is related to the heterogeneity of
experimental material.

The results of dispersion analysis for estimating
the effect intensity of placenta sample contact with
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B K&)XJOW MCCIENOBAHHON TpymIe 0ObEKTOB (KOHT-
poJIb, 00pabOTKa KPUOIIPOTEKTOPOM ) B 3HAUUTEITHHON
CTETIEHH CBSI3aHO C TEM, YTO ONpPEIEIEHNE AKTUBHOCTH
¢bepMeHTOB OBIIO MPOBEAEHO Ha 5 pasIUYHBIX
oObekTax (mnamenTax). Pesynbrarsl qucepcHOHHOTO
aHaJU3a YKa3bIBaIOT, YTO B KAXKIOHW IKCIEPUMEH-
TaNbHOU TPyIIEe U3MEHEHUE aKTUBHOCTH ()EPMEHTOB
B 14-63% cny4aeB cBs3aHO C HEOJHOPOJHOCTBIO
9KCIEPUMEHTAJIHHOTO MaTepraa.

Pe3ynpTaThl QUCIIEPCHOHHOTO aHAN3a OIEHKH
CHWJIBI BIIUSHUS KOHTAKTa 00pa3oB IUIALEHTHI C KPHO-
npotekTopoM Me,SO Ha aKTUBHOCTL OKHCIIMTENLHO-
BOCCTAaHOBHUTEIHHBIX (PEPMEHTOB B €€ CTPYKTYPHBIX
aneMeHTax (Tabiauia) yka3slBarOT Ha TO, 9YTO TOJIBKO
aktTuBHOCTh HAJ[.H? He 3aBHCHUT OT NPUMEHEHHUS
KPHOIIPOTEKTOpa, TOrAa KaK Uil OCTaJbHBIX HCCIIe-
JIOBaHHBIX (DEPMEHTOB MTPOIIETY-
pa mHKyOammu oOpasmoB Iuia-
LIEHTHl C KPUOTPOTEKTOPOM B
3-11% cnydaeB NpUBOAHUT K
M3MEHEHHI0 aKTHBHOCTH (ep-

Me,SO on the activity of reductive-oxidative enzymes
in its structural elements (Table) point to the fact, that
only NAD.H? activity does not depend on the
cryoprotectant application, whereas for the rest studied
enzymes the incubation procedure of placenta samples
with cryoprotectant in 3-11% of cases results in a
change in the enzyme activity, that is completely
confirmed by the results of statistical analysis of the
activity change in reductive-oxidative enzymes in
placenta tissue after its incubation with Me, SO.

The question is how the incubation with
cryoprotectant results in a change of reductive-
oxidative enzymes? We can search the answer on this
question in the method of tissue sections preparing
for the enzyme activity histochemical analysis
performance. The tissue sections, where to the

W3MeHeHne akTUBHOCTH OKHCJIHMTEILHO-BOCCTAHOBUTEIBHBIX (bepMeHTOB B TKaHU

[UTALEHTHI TIOCTIE €€ MHKYOauu
¢ Me SO.

Change in the activity of reductive-oxidative enzymes in placenta tissue after its

incubation with Me SO.

MCHTOB, YTO IIOJHOCTBIO IOJI- @epMeHTbI CTaTUCTHYECKHE TIOKA3aTeA KoHTpoA® Hnky6anus ¢ Me,SO
TBCp)KI[aIOT U pC3YJ'H>TaTBI cTa- Enzymes Statistical indices Control Incubation with Me,SO
THCTHUYCCKOT'O aHaJIn3a U3MCHE- M=m 114,5%3,5 134.1£5,5
P 0,999 o
HUA aKTUBHOCTH OKHCJIIUTCIIBHO-
_ AOCTOBEPHOCTHL pa3Audus P
BOCCTAHOBUTCIBHBIX (l)epMeH CAr Statistical differences P 0,99
TOB B TKaHU IIJIALICHTHI ITIOCJIC €€ SDG
®Dakrop
unKyOanuu ¢ Me,SO. Factor 0,030£0,003
Bo3HukaeT Bompoc, KakuM ol 0999
00pa3oM HHKyOAIHsI C KPHOIIPO-
M=m 125,3+3,8 159,9=+5,6
TEKTOPOM IIPUBOJAUT K U3MCHEC- P 0,999 0,999
HHUIO aKTHUBHOCTHU OKHCJIIMTCIIb-
AocToBepHOCTE pazauvyusa P 0999
HO-BOCCTAHOBUTCIIBHBIX (bep- AAT Statistical differences P !
LDG
MeHTOB. OTBET Ha 3TOT BOIPOC Gaxrop
- Factor 0,081=0,003
MOXHO UCKAaTh B METOAUKE IPU Pt 0999
TOTOBJICHHA CPE30B TKAaHU IJId P
MIPOBECACHUA THCTOXUMHUYECKOI'O M= m 96,1:4,7 143,56,0
aHaJiM3a aKTUBHOCTU (pepMeH- P 0999 0999
TOB. CpC3BI TKaHH, Ha KOTOPBIX AoCTOBepHOCTL pasauuus P 0,999
a-TOAT Statistical differences P !
IMPOBOAATCA T'HCTOXUMHUYECKUE a-GPhDG
p€aKkuun, U3roTaBJIUBaIOTCAd B (IEBK;FOP 011540003
o actor , 1150,
KPHOCTAaTHOM KaMEpE IIPU TCM- F+f 0,999
P
neparype -20°C. OueBuaHO,
NOHMXKCHHE TeMIOCpaTyphl M; m 15862933'4 20%359&0
00pasiia MPUBOAUT K CHHYKEHUEO : :
_ AoCTOBepHOCTL pas3Audusa P
AKTUBHOCTH (bepMeHTOB’ B pe HAA.H? Statistical differences P 0,999
3ynbTaTe 4ero r’MCTOXUMHUYEC- NAD.H*
®axrop
KHUC pCaKIHUU MNPOXOAAT HC Factor 0,067£0,003
IIOJIHOCTBIO, 4TO 00YCIIOBINBACT o 0:999
CHHUXXCHHEC B TKAHHW KOHIICHT-
M=m 158,4+6,3 153,957
panuu nmpoaykKTra rumCTOXHUMHU- P 0,999 0,999
qccxon peaKHHH B HH(bOpMa_ AOCTOBEpHOCTEL pazAuvyusa P 095
3aHa. Hajmuue KpHOIIPOTECKTOpPa I—l\llg?)q}:]l-—[lj Statistical differences P 0
B 00pa3Iie mocJe mpeaBapuTelIb- | ®axrop
22 Factor 0,001+0,003
HOHM MHKyOarmu o0pasiia B ero o 00s
pacTBOpEC 3alIUIIacT TKaHb, B P
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TOM 4YHCJIE U HaxOJsIIuecs B Hel (EepMEHTHI, OT
JIEHCTBHSI TIOHM)KEHHON TeMIlepaTrypbl KpHOCTATHON
KaMepbl, B pPe3ylIbTaTe 4ero peakuus Ha cpesax
MIPOXOAUT OoJiee aKTUBHO ¢ 00pa3oBaHUEM OOJIBILIETO
KOJIMYECTBA KOHEUHOTO MPOAYKTa — TU(OopMa3aHa.
OnHako, yYUTHIBast TO, YTO Pa3InYHbIE PEPMEHTHI
M0-Pa3HOMY pEarupyIoT Ha MpoLeaypy HHKYOaIHu C
KPHUOIIPOTEKTOPOM, MOYKHO IPEAIOIOKATh HAIMIUE
aJIbTEPHATUBHOTO BapUaHTa MEXaHU3Ma JAEHCTBUS
KpHOIIPOTEKTOPA Ha IPOTEKAHUE U PE3YJbTAT TUCTO-
XUMHUYECKUX peakuuii. Bo3sMoxHO, BCcTynas BO
B3aUMOJIEHCTBHE C CyOCTpaTOM HJIM KPacHTEIEM U
ABJIAACH POHUKAOMIMM Kpuonporekropom, Me,SO
o0ecrieurBaeT ydilee MPOHUKHOBEHHE 3TUX BEIIECTB
B Pa3IUUHbIC TKAHEBBIE CTPYKTYPBI, YTO 00JIerdaeT ux
JOCTYN K aKTHBHBIM LIEHTpaM ()EpMEHTOB, a 3TO
MPUBOIUT K YBEIMUYECHUIO KOJIMYECTBA JUPOpMa3aHa.
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histochemical reactions are carried-out, are prepared
in cryostat chamber at the temperature of -20°C. The
temperature decrease of sample evidently results in
the reduction of enzyme activity, following that the
histochemical reactions proceed incompletely,
stipulating the concentration decrease in a tissue of
histochemical reaction product: diformazan. The
cryoprotectant presence in a sample after its preli-
minary incubation in the solution protects tissue,
including enzymes, being its part, against low
temperature effect of cryostat chamber, as a result there
is more active proceeding of the reaction on sections
with formation of greater number of final product:
diformazan.

However, taking into account the fact, that various
enzymes respond in different ways on incubation
procedure with cryoprotectant, we can assume the
presence of alternative variant of cryoprotectant effect
mechanism on the proceeding and the result of
histochemical reactions. Maybe by interacting with a
substrate or dye and being a penetrating cryoprotectant,
Me, SO provides a better penetration of these
substances into different tissue structures, that
facilitates their access to the active enzyme centres,
resulting in an increase in diformazan number.

Conclusions

The elucidation of real effect mechanism of
cryoprotectant on the activity of reductive-oxidative
enzymes requires additional research.
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