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NMpepnobpaboTka caxapo3on MOBbIWAET KPUOYCTOMUYMBOCTb
Me3eHXMaribHbIX CTPOMAJIbHbIX KITeTOK, KPUOKOHCEepPBUPOBaAHHbLIX
Ha ABYX- N TPEXMEPHbIX HOCUTENAX

B.B. MyueHnko', A.lN. Mpuwkos?, E.}O. Porynbckas', FO.A. INeTpeHko'

"MIHcmumym nipobriem kpuobuoroauu u KpuomeduuyuHsl HAH YkpauHbi, 2. Xapbkos
2 iHcmumym mynbmucgbasHbix rpoueccos, YHusepcumem JletibHuya, MaHHosep, lepmaHusi

Pretreatment with Sucrose Increases Cryoresistance of Mesenchymal Stromal Cells
Cryopreserved on Two- and Three-Dimensional Carriers
V.V. Mutsenko', A.P. Gryshkov?, E.Yu. Rogulskaya', Yu.A. Petrenko'
TInstitute for Problems of Cryobiology and Cryomedicine

of the National Academy of Sciences of Ukraine, Kharkiv, Ukraine
2Institute of Multiphase Processes, Leibniz Universitdt Hannover, Hannover, Germany

[Ipokoe ucromb30BaHNE ME3EHXUMAIBHBIX CTPOMAJIb-
HBIX K11eTok (MCK) B TkaHeBOM MHKEHEPHUH CO3AET pe-
MOCBUTKH JUIs pa3pabOTKH METOO0B KPHOKOHCEPBUPOBAHHUS
TKaHEBBIX YKBHBAJCHTOB HA MX OCHOBE, ITO3BOJISIONINX
o0ecreunTh BHICOKYIO JKU3HECTIOCOOHOCTH KIIETOK. Panee
Ham¥ OBbLTO MOKa3aHO MOJIOKUTENLHOE IEHCTBHE TTPpenoopa-
60TkH caxapo3oil Ha BeDKHBaeMocTh MCK B cycneH3un
rocyie KpHOKOHCEPBHUPOBaHMs Oe3 H00aBICHUS AUMETHII-
cynsdokcuia (AMCO) u 5MOpHOHAIBEHON CHIBOPOTKH.

Henpio maHHOW pabOTHI OBIIO ONMPEACTUTH BIHSHUE
npenoOpaboTKu caxapo3oil Ha 3P HEeKTHBHOCTh KPUOKOH-
cepBupoBanust MCK Ha AByX- M TpEXMEPHBIX HOCUTEISIX B
npucytcrsun JMCO.

JByxmepnas kynsTypa MCK Oblna mpenctaBieHa
MOHOCJIOEM KJICTOK, PACTYIIMX Ha TOKPOBHBIX CTEKJIAX, TPEX-
MepHasi — KJIETKaMH1 B XUTHHOBBIX HOCHTENSIX. OOpas1ibl KyIlb-
tuBupoBanu B 0,1-0,2 M caxapo3e, 3aMOpakuBajIu cO
CKOpOCThIO 1 Ipaji/MUH B Cpezie, coeprKaliel caxaposy B
konuentparuu 0,1-0,5 M u/unu 10% JIMCO. J{ns onieHKu
COXPAHHOCTH KJIETKH OKPAIIWBAIH TPUIIAHOBBIM CHHHUM
(MOHOCIION, CyCHEH3Hs), a JUIsl ONpEeNICHUs METa00IH-
YeCKO# aKTMBHOCTH Hcnojb3oBaiu Alamar Blue Tect
(aHocutenm).

YcTaHOBIIEHO, YTO KPHOKOHCEPBUPOBAHUE C TPUMEHE-
nueMm 10% JAMCO nozBommio coxpanuts (92,0 + 2,0)%
KJIETOK B CyCIIEH3MH. B TO e BpeMs mpu KpHUOKOHCEp-
BupoBannu MCK, aare3npoBaHHBIX U pacIlaCTAHHBIX Ha T10-
KPOBHBIX CTEKJIaX, COXPaHHOCTh cocTaBiia (15,8 +5,8)%, a
MeTaboIM4YecKasi aKTHBHOCTD KJIETOK B COCTaBE XUTHHOBBIX
marpun — (40,1 + 8,9)%. IIpenodpadorka MCK caxapo3oii u
MoCIenyIoIiee NX KPHOKOHCEPBUPOBAHNE B MIPUCYTCTBUU
0,3 M caxapo3sl u 10% JIMCO noBslmany ykazaHHbIE IOKa-
3atenu B MoHocIoe 710 (53,0 + 8,2)% 1 coctaBe TpeXMEpHBIX
MaTpuil— 110 (56,0 + 12,2)%.

C 1enpio BBISICHEHUS MEXAaHM3MOB JICHCTBHUS TpeJ-
00paboTku nccienoBany npoHukHoBeHue [ “C]-caxapo3sl B
MCK, noBeneHHe KIETOK B KyIbType M JKCHPECCHUIO
MHUTOT'CH- U CTPECC-UHAYIUPYyeMOi KuHa3bl (ocdo-p38.
IToka3zaHo, 4To caxapo3a MPOHUKAET BHYTPb KIETOK, TTIE, OUe-
BHJIHO, OKa3bIBACT KpHO3aIUTHOE AeiicTBue. [IpucyTcrre
caxapo3bl B CpeJie KyIbTHBUPOBAHNUS HE BIHUIET Ha MOp(o-
soruto MCK u xapaktep UX IBHKCHHS Ha MOBEPXHOCTH
mnactuka. Kpome Toro, B ycnoBusx npeaodpaboTku ycTa-
HOBJICHA BpEMEHHAsI aKTHBALUs KMHA3bI P38, YTO yKa3bIBacT
Ha BO3MOXHOE ydJacTHEe cTpecc-0eIKOB B peau3ainuu
KPHO3AIIUTHOTO ICHCTBUS Caxapo3bl.

Takum o6pazom, mpenoOpadboTka caxapo30i SIBISIETCS
MIEPCIEKTUBHBIM IT0JIX0/I0M JUISI AajbHEHIIeH pa3paboTkn
MeTo0B kprokoHcepBupoBanust MCK Ha 1ByX- 1 Tpexmep-
HBIX HOCUTEJISIX.
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The widespread use of mesenchymal stromal cells
(MSCs) in tissue engineering requires the development of
the cryopreservation methods for MSC-based tissue
equivalents, which would provide a high cell viability. We
have previously shown the positive effect of pretreatment
with sucrose on the post-thaw survival of MSCs in the
suspension without dimethyl sulfoxide (DMSO) and fetal
calf'serum.

The aim of this study was to examine the effect of sucrose
pretreatment on the efficiency of MSCs cryopreservation
in two- and three-dimensional carriers in presence of DMSO.

Two-dimensional culture of MSCs was a cell monolayer
on coverslips, three-dimensional one was represented by
the cells in the chitin carriers. The samples were cultured in
0.1-0.2 M sucrose and frozen with 1 deg/min rate in a medium
with 0.1-0.5 M sucrose and/or 10% DMSO. The survival of
the cells was assessed by trypan blue staining (monolayer
or suspension), the metabolic activity was estimated by
Alamar Blue test (carriers).

It has been found that cryopreservation using 10%
DMSO enabled to preserve (92.0 +2.0)% of cells in suspen-
sion. Cryopreservation of the MSCs adhered and spread
on the coverslips allowed to preserve (15.8 = 5.8)% cells,
the metabolic activity of cells within chitin matrices made
(40.1 + 8.9)%. Pretreatment of MSCs with sucrose and sub-
sequent cryopreservation in the presence of 0.3 M sucrose
and 10% DMSO allowed to increase these values for the
cells in monolayer up to (53.0 = 8.2)% and in the three-
dimensional matrix up to (56.0 = 12.2)%.

In order to elucidate the mechanisms of pretreatment
effect we have studied the penetration of ['*C]-sucrose into
MSC:s, the behavior of cells in culture and the expression of
mitogen- and stress-activated p38 kinase. It has been shown
that sucrose penetrates into cells, where it obviously
renderes a cryoprotective effect. The presence of sucrose
in the culture medium does not affect the MSC morphology
and their movement on the tissue culture plastic surface.
Moreover, the pretreatment results in a time-dependent
change in p38 activation, indicating a possible involvement
of stress proteins into sucrose cryoprotective effect.

Thus, the pretreatment with sucrose is a promising
approach which could be used for further development of
the methods to cryopreserve the MSCs on two- and three-
dimensional carriers.
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BnusiHne NOBTOPHbLIX LIUKIIOB PUTMUYECKUX IKCTPEMaribHbIX
xonoaoBbix Bo3aencTBun (—120°C) Ha CTPYKTypHOE COCTOSIHUEe
MUoKapaa B AUHaMUKe CTapeHUs Kpbic
FO.B. MapTbiHOBa, B.I. Babunyyk
UHcmumym nipobriem kpuobuonozauu u KpuomeduyuHsl HAH YkpauHbl, 2. Xapbkos
Influence of Repeated Cycles of Rhythmic Extreme Whole-Body Cooling
(-120°C) on Myocardium Structure in Dynamics of Rats’ Aging
Yu.V. Martynova, V.G. Babijchuk

Institute for Problems of Cryobiology and Cryomedicine
of the National Academy of Sciences of Ukraine, Kharkiv, Ukraine

[IpoGiema crapeHus HaceICHUS WMEET IT00aTbHBINA
XapakTep, MpU 3TOM CEepPJIeYHO-COCYAUCTasA MaTOJIOTHS
JTUAUPYET CPEeIu MPUYHH CMEPTH B TOXKUIOM BO3PacTe
[Hariharan N., Sussman M.A., 2015]. B HacTosiiee Bpemst
00II1ast KPHOTEPAITHSI ITUPOKO UCTIONB3YETCS B IPAKTUICCKOM
3/IpaBOOXPAHCHEHUN U CIIOPTUBHOM MEIUIIMHE C IENbIO
yIy4dmieHuss GyHKIIHOHAIBHOTO COCTOSHHS OpraHU3Ma
[Miller E. et al., 2016], B TOM 4uciae ¥ IS MOXYJISAILUN
akTuBHOCTH cepana [Louis J. et al., 2015].

Panee Hamu TOKa3aHO, 9TO MPUMEHEHNE PUTMHUYECKUX
AKCTPEMAaITbHBIX XOJIOAOBBIX BozaekcTBui (POXB; —120°C,
2 MUWH), HAYUHAs ¢ MOJIOAOT0 BO3pacTa, yIy4dIlaeT COCTOs-
HUE BHYTPHUKJICTOYHBIX OPTaHEIUT KJICTOK MAOKap/ia B 6olee
MO3HKE BO3pacTHBIE mepuoasl [Martynova Yu.V. et al.,
2015], omHako kKapTrHA MOPQOIOTHIECKUX MPEoOPa30BaHUIMA
Ha TKAHEBOM YPOBHE OCTAETCSI HEPACKPBITOM.

Lenp uccnemoBaHus — H3YUCHHUE BIISTHHS TOBTOPHBIX
nukioB POXB (-120°C) Ha CTpyKTypHOE COCTOSIHHE
MHOKapJia B IHHAMUKE CTaApEHUS KPBIC.

HccnenoBanus mpoBoauan Ha 40 HEMUHEHHBIX OEJIBIX
KpBICax-CaMIlax B IPOIIECCE €CTCCTBCHHOTO CTAPCHUSI, HAYH-
Hasi C MOJIOZIOTO Bo3pacTa (6 MecsieB) 0 24-X MecsIIeB, C
KOHTPOJIbHBIMU CpokaMu B 12 u 18 mecsue. )KuoTHbie
ObLTH pa3ZieTIeHbl HAa TPYIIbI: 1 — MHTaKTHBIE KPBICH (1=20);
2 — KpPBICHI, KOTOPBIM B TIPOIIECCE €CTECTBEHHOTO CTAPCHIS
npumMensn POXB kaxnabie 6 mecsiies (n =20). Bcero nukmn
OXJTAXKJCHUS cocTosu 13 9 mpoueayp (—120°): Tpu B IeHB 11O
2 MUH C 5-MUHYTHBIMH HHTepBaigamMu. Ha 3-u u 5-e cyTku
ceancel POXB noBTopsuti. OObEKTOM UCCIICIOBAHHS OBLIO
CTPYKTYPHOE COCTOSIHHE MHOKap/ia, KOTOPOE OLIEHUBAJIH C
ITOMOIIBI0 OCHOBHBIX MOP()OMETPHUYSCKUX MOKA3aTeICH
(KOTMYEeCTBO siep KapAHOMHOIMTOB HAa MMZ, MJIOMIAb
MOTIEPEYHOTO CEUCHUSI SIJIEP MKM?, KOJIMUECTBO KAIMJLISIPOB
Ha MM?) Ha THCTOJIOTHYECKHUX IMPEraparax, OKPaIIeHHbIX
TEeMAaTOKCHIIMHOM U 03UHOM.

IIpu ecTecTBEHHOM CTapeHUU Y KPBIC OTMEUaloCh
ITOCTETIEHHOE YMEHBIIICHHE KOJIMYCCTBA SACP KapAHOMHO-
1moB ¢ 6900 + 720 (B Havase skcniepuMenTa) 10 6600 + 120
(x 24 mecsiiam) Ha MM, totommaau siaep ¢ (16,2 + 0,8) 1o
(13,5 + 1,5) mxm?. IIpu 3TOM KOJHYECTBO KAMTHIIISIPOB
3HAYMMO I10 CPOKAM SKCIICPUMEHTA HE H3MEHSUIOCh. B xo71¢e
€CTECTBEHHOro cTapeHust Ha (oHe npumeHeHus POXB
KOJIMYECTRO S/ICp Ha CMHHUILY TUIOMIAIN TAK)KE YMEHBIIAIOCh
¢7100+510 10 6100+ 710 Ha 1 MM?, OTHAKO COMPOBOKIATIOCH
3HAYMMEBIM yBEIUYCHUEM pa3mepos saep ¢ (12,4 + 1,1) B
cpok 18 mecses g0 (16 £ 1,2) mxm? k 24 mecsinam. [pu
9TOM KOJIMYECTBO KAMUTSIPOB HA | MM’ TAKIKE HE U3MEHSIIOCh.

Taxum o6pazom, POXB (—120°C) xoMmeHCUPYIOT
BO3pACTHBIC MU3MCHCHUSI B MHOKapIe y KpBIC 3a CUCT
YBETUYEHHS TUIOMIA N sIIep KapANOMHUOIIUTOB, HE BIIUASA HA
ero Tpoduky. YcraHoBiueHo, uTo npuMeHenne POXB
CIIOCOOHO MOBBIIIATH KOMIEHCATOPHBIE BO3MOXHOCTHU
MHOKap/a B 24-MeCSTIHOM BO3pacTe: CTPYKTypa MHOKapa
COOTBETCTBOBAJIA COCTOSIHUIO MOJIO/IBIX )KUBOTHBIX.
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Population aging is a global problem and cardiovascular
diseases lead among the lethal causes in elderly people
[Hariharan N., Sussman M.A., 2015]. Nowadays, whole-
body cryotherapy is widely used to improve an individual's
health in general and sport medicine [Miller E. et al., 2016],
including heart rate modulation [Louis J. et al., 2015].

We have previously shown that the use the rhythmic
extreme whole-body cooling (RE WBC, at—120°C for 2 min),
starting from a young age, improves the myocardium
ultrastructure in later age periods [Martynova Yu.V. et al.,
2015], but the morphological features of the tissues have
remained undiscovered.

The goal of the investigation was to study the influence
of repeated cycles of RE WBC (-=120°C) on myocardium
structure in dynamics of rats' aging.

The study was performed in 40 white male rats during
their natural aging, starting from young age (6 months) up
to 24-month-age with the control points at 12 and 18 months.
The animals were divided into 2 groups: 1 — the intact one
(n =20) and 2 — the rats, treated with RE WBC every 6
months during their natural aging (n =20). The whole cooling
cycle included 9 procedures (—120°C): 3 times a day with 2
min duration and 5 min rest. To the 3™ and 5" days the RE
WBC series were repeated. The object of the study was the
myocardium structure, evaluated by the main morphometric
parameters (number of nuclei per square millimeter of
cardiomyocytes, cross-sectional area of nuclei in square
micrometer and number of capillaries per square millimeter)
in histological specimens stained with hematoxylin and
eosin.

Natural aging in rats was accompanied with a gradual
decrease of the number of cardiomyocyte nuclei from 6,900 +
720 (at the beginning of the experiment) down to 6,600 + 120
(at 24-month-age) per mm? and the nuclei area from 16.2 +
0.8 down to 13.5+ 1.5 pm? The number of capillaries did not
change significantly during the experiment. Using the RE
WBC in animals during natural aging resulted in a decrease
in the number of nuclei per unit area from 7,100 £ 510 down
to 6,100 = 710 mm?, however, there was a significant increase
in the nuclei size from 12.4 + 1.1 (in 18-month-age) up to
16 = 1.2 pm? (at 24-month-age). The number of capillaries
per 1 mm? did not change as well.

Thus, the application of RE WBC compensated the age-
related changes in the rat's myocardium in terms of the
increase in the cross-sectional area of cardiomyocyte nuclei,
without affecting the myocardium trophism. It has been
found that the use of RE WBC could enhance the myo-
cardium compensatory capabilities in 24 month-old animals:
the myocardium structure did not differ from the young
animals.
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Cryopreservation of Sterlet Sperm: Optimization
of Cryoprotective Medium Composition
A.Yu. Puhovkin', I.S. Kononenko?, R.V. Kononenko?,
K.I. Butskyi', V.A. Cherepnin?, E.F. Kopeika'
TInstitute for Problems of Cryobiology and Cryomedicine
of the National Academy of Sciences of Ukraine, Kharkiv
2National University of Life and Environmental Sciences of Ukraine, Kiev
3Institute of Fisheries of the National Academy of Agricultural Sciences of Ukraine, Kiev

KprokoHcepBUpOBaHHE CIICPMBI SIBIISCTCS IPHOPUTET-
HBIM METOJIOM COXpaHEHHs OMOpazHO00pas3ns 0OCETPOBBIX
pb16. JUtst MOTydeHHs! YCICIIHBIX BOCIIPONU3BOJUMBIX
Ppe3ysIbTaToB HE0OX0AMMa pa3paboTKa HOBBIX M COBEPILICH-
CTBOBaHME CYIIECTBYIOIINX TEXHOJOTMH HU3KOTEMIIEpa-
TYpHOTO KOHCEPBHPOBAaHMs crepMbl. Llenb HacTosmen
paboThl — KPHOKOHCEPBUPOBAHUE CIIEPMBI CTEPIISIIN Aci-
pencer ruthenus.

CaM1I0B BBIIECPKUBAIIN B TEPMOKOHTEHHEPE C UCKYCCT-
BEHHBIM I10JIOTPEBOM BOABI. TeMIieparypy Ha IPOTSHKEHHN
21 cyrok noseimanu Ha 0,5°C B CyTKH, UMUTHPYSI TAKUM
00pazoM NpHUpOHbIE YCIOBHs HepecTa. Ha MoMmeHT mpo-
BEJICHHSI CTUMYJIMPYIOIINX MHBEKIIUH 1 MOy YSHUSI ITOJIOBBIX
IIPOAYKTOB TeMIeparypa Bozbl cocTasisiia 14,3°C. Kauectso
CIIEPMBI OIIPEJICIISUIN 110 YPOBHIO MOJBHXKHOCTH CIiepMa-
TO30MJIOB: HATHUBHOHM CIIEpMBI, ITOCJE pa30aBiIcHUS ee
KPHO3aIIUTHBIM PAacTBOPOM M mocie otorpesa. Criepmy
KpHOKOHCepBHpoBaiH B rpanynax (0,05-0,1 mi) u ammynax
(0,5 u 1,5 M) mo TpexatanHoit mporpamme [Komeiika E.®.,
1986] ¢ ucronb3oBaHKEM Cpejl pa3IndHOTO COCTABA.

Bpbicokue nokasareiny BBDKMBaeMOCTH CIIEPMATO30H 0B
(moxBmxHOCTH Ha ypoBHE 75—80%) ObUIH MOTYUYESHBI IPU
UCII0JIb30BAaHUU KPUO3AIUTHOI'O PacTBOpa, B COCTaB
koroporo Bxommtu KCl, caxaposa, mmrms, JIMCO (koHeuHast
KoHIIeHTpanus 9%). B cBs31 ¢ yCTaHOBIEHHBIM HETATUBHBIM
BrnusinueM JIMCO nHa renetnueckuii anmapar [Horvath A.,
2005] oH 6511 3aMeHeH Ha MeTaHoI. [Ipu ncmonp30BaHNH
cpensl, conepxaiieit KCl, caxaposy, mIuiepuH, METaHO I B
KOHEYHON KOHIEHTparuu 5%, MOABHKHOCTh OTOTPETON
cniepmbl coctanisiia 40-45%. ITpy OBBIIIEHUH KOHIIEHTpa-
MU MeTaHoa 10 7,5% MoABMKHOCTh YBETUYIHIACh 710 S0—
55%. IonokuTeNbHbIH 3 PEKT ObLT MOIYUIEH ITOCIIC 3aMEHBI
KCl'na KHCO, u 1o6aBieHus B cpely KpeaTHHa: MOIBHK-
HocTb gocturia 60—-65%. bonee BeIcokue noxasaresiu ObUn
OTMEUEHBI Iocjae MOAU(DUKAIMK CPeJlbl M1a3MOH KPOBU
Kapacsi, IoJyu4eHHOH B 3MMHEe BpeMsi; MOAN(DHUKALHS CPE/IbI
aHTU(QPU3HBIMHE O€JIKaMH, BBIJACICHHBIMH U3 JIMYUHOK
MOPO30CTOMKOTO Xpyiiaka Tenebrio molitor, He okazana
3aMETHOTO BIIUSHHUSA. Pe3ynbrarsl ONJI0JA0TBOPEHHUS,
OILICHEHHBIC Ha CTAaINH 2—3-T0 JEJICHHUs, BO BCEX OIBITHBIX
oOpasmax cocraBuiau 50-55% u oceMeHEeHMs] HATHBHOU
criepmoii — 80—85%.

Takum 06pa3om, TOKa3aHa 1e1eco00pa3HOCTh NCTIONb-
30BaHMs KPUO3ALIMTHBIX CPEJl HA OCHOBE METaHOJa s
HHU3KOTEMIIEPAaTypPHOTO KOHCEPBHPOBAHHSI CIIEPMBI CTEp-
TSI,
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Cryopreservation of sperm is of importance to preserve
the biodiversity of sturgeons. For successful reproducible
results it is necessary to develop the new technologies of
sperm low-temperature preservation and improve the
existing ones. The purpose of this work was to cryopreserve
the sperm of Acipencer ruthenus sterlets.

The males were kept in the insulated container with
artificial heating of water. Over 21 days the temperature was
increased by 0.5°C a day, thus mimicking the natural spawn-
ing conditions. At the time of stimulating injections and
obtaining the sexual products the water temperature was
14.3°C. Semen quality was determined by the level of sperm
motility in native sperm, the sperm after diluting with
cryoprotectant solution and after thawing. Sperm were
cryopreserved in granules (0.05-0.1 ml) and vials (0.5 and
1.5 ml) according to a three-stage program [Kopeika Ye.F.,
1986] using the media of various compositions.

High rates of sperm survival (75-80% motility) were
obtained using a cryoprotective solution composed of KCl,
sucrose, glycine, DMSO (final concentration of 9%). In view
of'the known DMSO adverse effect on the genetic apparatus
[Horvath A., 2005] it was replaced by methanol. When using
a medium containing KCI, sucrose, glycerol, methanol at a
final concentration of 5%, the motility of frozen-thawed
sperm made 40-45%. After increasing the methanol
concentration up to 7.5% the motility increased up to 50—
55%. Positive effect was obtained after replacing KCI by
KHCO, and adding creatine into the medium. This resulted
in reaching the motility of 60-65%. Higher rates were
obtained after supplementing the medium with the crucian
carp blood plasma obtained in winter; while modification of
the medium with antifreeze proteins isolated from larvae of
cold-resistant beetle Tenebrio molitor had no noticeable
effect. Fertilization assessed at the stage of 23" division
in all the tested samples made up to 50—55%; in case of
fresh sperm insemination it was 80-85%.

Thus, the expediency of using the cryoprotective media
based on methanol for low temperature preservation of sterlet
sperm has been shown.
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BnuaHne KpMoKoHCepBMPOBaAHUA Ha 3IKCNPECCUro
stemness-reHoOB B KneTkax etaribHOM NeYeHU MbILLIEN
M.A. Bopucos, A.FO. OumuTtpos, A.H. Fonbues, M.B. OctaHkos
UHcmumym nipobriem Kpuobuonozauu u KpuomeduyuHsl HAH YkpauHbl, 2. Xapbkos
Effect of Cryopreservation on Expression
of Stemness-Genes in Mouse Fetal Liver Cells
P.A. Borysov, A.Yu. Dimitrov, A.N. Goltsev, M.V. Ostankov

Institute for Problems of Cryobiology and Cryomedicine
of the National Academy of Sciences of Ukraine, Kharkiv, Ukraine

B HacTosmee Bpemst B KJIETOYHOH ¥ TKAHEBOW Teparun
ucnonb3ytotes MmesenxuManbabie (MCK) u remomnoatryec-
kue crBosioBbie Kietku (I'CK) deranbHoit neuenu (PII).
[IpumeHeHne 6M00OBEKTOB B KIMHUYECKOH NMpPaKTHUKE
IIpelycMarprBacT X KpruoKoHCcepBHpoBaHue. CaMOOOHOB-
JICHUE 1 TUTIOPUITIOTEHTHOCTB CTBOJIOBBIX KJIETOK HAXOAATCS
T10/1 KOHTPOJIEM TPAHCKPHITIIMOHHBIX (hJaKTOPOB, U3 KOTOPBIX
HanOosiee 3HAUUMBIMH SBISIOTCA nanog, oct4 u sox2.
AHanu3 COCTOSIHUA stemness-TeHOB MO3BOJIET PACKPHITH
MeXaHU3MbI QYHKIIMOHUPOBAHHSI TCHETHYECKOTO arnapara
KJIETKH T10CJIE 3aMOPaKMBaHUA-OTOTPEBA, & TAKXKE ONITHMH-
3UPOBATh CYIIECTBYIOIINE IPOTOKOJIBI KPHOKOHCEPBH-
pOBaHHSI.

Lenb maHHOTO HCCNIEIOBAHMUS — CPABHUTEIIBHBIN aHAIN3
W3MEHEHHSI SKCIIPECCUH T€HOB nanog, oct4 m sox2 B KIeTKax
(heTanbHOI MEYECHU MBIIIICH 10 U MTOCJIe KPHOKOHCEPBHPO-
BaHUSL.

O0bexkToM ucciienoBanusa Obuin KieTkd PIT mbrmei
sHun C57BL. CycrieH3HIo KIIEeTOK MOTy4alid U3 TOMOreHaTa
(eranbHOI eyeHu Mblteit 14 cyTok recranuu B cpene 199.
Opaxmuun CD105* (MCK) u CDI117* (I'CK) BeLaensnn
METOJI0OM HMMYHOMarHUTHOT'O COPTUPOBAHHS C TOMOIIBIO
MOHOKJIOHATEHBIX aHTuTeN K CD105 1 CD117 («BDy, CILIA).
Knerxu @I1 xprokoncepsuposaiu nox 3ammroii 10% AMCO
Ha IPOrpaMMHOM 3aMOpaXHBaTeJle CO CKOPOCTHIO
1 rpag/mun 10 —25°C ¢ MOCHACAYIONIMM MOTPYKCHHEM B
JKHUJIKUH a30T. 3aTeM 00pa3Iisl OTOrPEeBaJIM Ha BOJSHOI OaHe
nipu 37°C. X KuzHecrnocoOHOCTh KIETOK OMPEIENSIA OKpa-
[IMBaHUEM IPONMINH HOIMIOM. DKCIIPECCHIO TEHOB 11anog,
oct4 M sox2 B HaTHBHBIX U KPUOKOHCEPBHPOBAHHBIX
BBIJICIICHHBIX (DPAKIUSAX OTIICHUBAIH C ToMoInbio PT-TTLP.

[TokaszaHo, YTO MCHOIB3YEMBIH METOJ BBIACICHUS U
KPHOKOHCEPBHPOBAHUS MO3BOJIIET COXPAHUTH BBICOKYIO
KU3HECTIOCOOHOCTh KJIETOK. YPOBEHb IKCIPECCHH HCCIIe-
JyeMbIX TeHOB B cycneH3un kiaetok PIT u BeiesneHHbIX
¢paknusx CD105" u CD117" ornnyancs 1o u mocie
KPHOKOHCEPBHUPOBAHUSL.

Takum o0pa3oM, KPHOKOHCEPBUPOBAHUE BIIMSIET Ha
9KCIIPECCHUIO Stemness-reHOB B UCCIIEAYEMBIX (PaKINIX U,
CJIEIOBATENBHO, U3MEHSAET (QYHKIIMOHAIBHOE COCTOSTHHUE
TeHETHYECKOTO armapara KJIeTKH.

npo6nembl KpUOOMONOrUM 1 KPUOMEAULIMHDI
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Nowadays mesenchymal (MSCs) and hematopoetic
(HSCs) stem cells of fetal liver (FL) are used in cell and
tissue therapy. The important part of application of
biological objects in clinical practice is cryopreservation.
Stem cells self-renewal and pluripotency are controlled by
transcription factors, the most principal are nanog, oct4
and sox2. The analysis of stemness-genes state could clear
up the principles of cell genomic apparatus functioning after
cryopreservation, and improve existing cryopreservation
protocols. The aim of research was to carry out a comparative
analysis of changes in the expression of nanog, oct4 and
sox2 genes in mouse fetal liver cells before and after
cryopreservation.

Fetal liver cells from C57BL mice were the research object.
Cell suspension was obtained by homogenization of mouse
fetal livers in 199 medium at the 14" day of gestation.
Fractions CD105" (MSCs) and CD117" (HSCs) were
separated by immunomagnetic sorting using monoclonal
antibodies to CD105 and CD117 (BD, USA). Fetal liver cells
were cryopreserved under protection of 10% DMSO with
a programmed freezer with 1 deg/min cooling rate down to
—25°C and then immersed into liquid nitrogen. After storage
the samples were thawed in a water bath at 37°C. Cell
viability was assayed by propidium iodide staining. Gene
expression in isolated fresh and cryopreserved cell
subpopulations was estimated by RT-PCR.

It has been shown, that the used method of isolation
and cryopreservation allowed to preserve a high cell
viability. The expression of target genes in fetal liver
suspension and its isolated fractions was different before
and after cryopreservation.

Thus, cryopreservation affected the expression of
stemness-genes in the studied fractions and therefore
changed the functional state of genetic apparatus of a cell.
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XpaHeHue wTammoB Bupyca beweHctBa L. Pasteur n CVS npu HU3KKX
TemMnepaTtypax nop 3awuTon KPpMOnpoTEeKTOPOB
B.B. BypkoBa
UHcmumym nipobriem Kpuobuornozuu u KpuomeduyuHsl HAH YkpauHbl, 2. Xapbkos
TAO «®apmcmarOapm-buornek», e. Xapbkos
Storage of Rabies Virus Strains L. Pasteur and CVS
at Low Temperatures Using Cryoprotectants
V.V. Burkova
Institute for Problems of Cryobiology and Cryomedicine

of the National Academy of Sciences of Ukraine, Kharkiv, Ukraine
Public Joint-Stock Company Pharmstandard-Biolik, Kharkiv, Ukraine

TexHoOrust MPON3BOICTBA aHTUPAONIECKUX Mperapa-
TOB MPETyCMaTPUBACT JOJITOCPOYHOE XpPAaHEHNE BUPYCHOM
CYCIICH3MHM IIPH HU3KHUX TeMIiepaTrypax. B mpeapirymmx
HCCIIEJIOBAHUAX OBUIO TMOKa3aHO, YTO B XOJE XPaHEHUs
BUpYyca OCIICHCTBA B MOACPKUBAIOIINX CPEAAX MPH HU3KUX
TeMIepaTypax ero akTUBHOCTb CHIDKaeTcs [bypkosa B.B.
U 11p., 2014]. B cBs13u ¢ 3TUM IENBIO TAHHOTO UCCIIEA0BAHUS
ObUTO M3yYEHHE COXPAaHHOCTH BHpyca OCmIeHCTBa IOCIe
xpaHeHus npu temneparypax —20 n —80°C mnoj 3amurToit
Pas3IMuHBIX KPHOTIPOTEKTOPOB.

OO6bexTaMu uccienoBaHusg ObUIM (HUKCHUPOBAHHBIC
mraMMmbl BUpyca oemencTsa L. Pasteur u CVS. K BupycHoit
CYCIICH3MH B IOAJICPKUBAIOIIIHE CPEIBI I00ABIISUIHN CIIEYTO-
e KpHo3aluTHbIE BeecTBa: skenatuH (1 u 3%), caxaposy
(2,5, 5; 7,5 u 10%), rnuuepusn (2,5; 5; 7,5 u 10%),
mavetuncynbhorena (JIMCO) (2,5; 5; 7,5 u 10%), anmbrunar Na
(1,2, 3%), meriros (2,5; 5; 7,5 u 10%). OOpa3is! BHOCKIH
B TJTACTUKOBBIE KPHOMIPOOUPKH ¢ pabounm oobemMoM 1,8 mit
¥ 3aMOPaXXMBAIM B MOPO3UIIBHBIX Kamepax mpu —20, -80°C
6€3 KOHTPOJISI CKOPOCTH OXJIAXKICHHSI, PA3MOPaKHBAJIA Yepe3
Hereno, 1, 3, 6 MecsrieB XpaHeHus (CPOK HaOmroneHwns ). Tutp
BHUpYyCa BBIp@XaJH B JecATHUYHOM Jiorapudme 50%-i
¢bokychopmupyromiei napuuupyroeit 1o3si (Ig FFD50).

Bruto ycTaHOBIEHO, YTO MPU XpaHEHWH BHPYCOB B
TeueHue 6 MecsIeB (CPOK HaOTIONCHNST) B OJUICPKUBAIOIINX
cpenax 6e3 KpHOMPOTEKTOPOB HH(EKIIMOHHAS aKTHBHOCTh
00pas1oB cHuxkanack. bosee BeIpaxeHHYI0 THOETH BUpYyCa
HaOJII0/1aTN B X0/1e XpaHeHust pu Temneparype —20°C.

[Mocne xpanenus (mpu —20°C) 00pa3noB BUpyca ITamMma
L. Pasteur ¢ KpHONIPOTEKTOPaMHU OOHAPYKEHO 3alUTHOE
neiicteue sxenatuna (1-3%), caxapossl (5—10%), Tmurepuaa
(5-10%) u IMCO (5%). I'ers anmpruaaTa Na KpHOIPOTEKTUB-
HOT0 JIeHCTBUSI He OKa3bIBaL. B 00pasiax ¢ mentoHoM npowuc-
XoJ1iIa 3HaYMMas rubesnb Bupyca. B mpouecce xpaneHus
JanHoro mramma rmpu —80°C 3HaYNMBIM KPHOIPOTEKTHBHBIM
s dexToM o0naganm Bce MCCIEeOBaHHBIE BEIIECTBA, 32
HCKITIOYEHUEM TENTOHA: XKeJIaTHH (B KOHIeHTpauun 3%),
caxaposa (10%), mmunepus (2,5-10%), IMCO (2,5-10%),
renb anbrurara Na (2-3%).

B xoze xpanenus mramma CVS npu Temneparype —20°C
3aIIMTHOE JICHCTBUE OKAa3bIBAJIM XKEJIATHH (B KOHLCHTPALIUN
3%), caxapo3a (2,5-10%), tmunepu (2,5-10%), IMCO (5—
7,5%). B obpazuax ¢ ambruHatom Na v enToHOM HaOIomanu
JIOTIOJTHUTEIbHYI0 THOEIb BUpyca. Bo Bpemst XpaHeH!s 1aH-
Horo mraMma npu —80°C u3zydeHHbIe KPHOIIPOTEKTOPHEIE
BEIIECTBA 3alTUTHOTO d(hPeKTa He OKA3bIBAIIH.

[omyueHHbIe pe3yabTaThl CBUICTENBCTBYIOT O IIEJIECO00-
Pa3HOCTH NMPUMEHEHUS! KPHOTIPOTEKTOPHBIX BEIECTB JUIS
XpaHeHUs! PUKCHPOBAHHBIX IITAMMOB BHpYyca OeleHcTBa
npu Temneparypax —20, —80°C ¢ yueToM HHANBUAYIEHON
YyBCTBUTEIBHOCTH IITAMMOB K 3aMOPa)KMBAHHIO B PA3JIHY-
HBIX KOHCEPBHUPYIOIIHMX Cpeax.
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Technology of anti-rabies drug production involves
a long-term storage of viral suspension at low temperatures.
Previously it was shown that storage of rabies virus in the
supporting media at low temperatures was accompanied
with a decrease in its activity [Burkova V.V. et al., 2014]. The
aim of this study was to examine the survival of rabies virus
after storage at temperatures of —20 and —80°C under the
protection of various cryoprotectants.

The research objects were the fixed rabies virus strains
L. Pasteur and CVS. The viral suspension in supporting
media were supplemented with the following cryoprotective
agents: gelatin (1 and 3%), sucrose (2.5, 5, 7.5 and 10%),
glycerol (2.5, 5, 7.5 and 10%) dimethyl sulfoxide (DMSO)
(2.5,5,7.5 and 10%), sodium alginate (1, 2, 3%), peptone
(2.5, 5, 7.5 and 10%). The samples were transferred into
plastic cryovials with 0.8 ml handling volume and frozen in
a freezer at —20 or —80°C without cooling rate control;
thawed in a week, 1, 3 and 6 months of storage (observation
time). The virus titer was expressed in decimal logarithm of
50% focus-forming infective dose (Ig FFD50).

It has been found that during storage of viruses for 6
months (observation time) in the supporting media with no
cryoprotectants, an infectious activity of the samples
decreased. More pronounced virus death was observed
during storage at —20°C.

Following storage (at —20°C) of the strain L. Pasteur
virus samples with cryoprotectants a protective effect was
found after using gelatin (at 1.3% concentration), sucrose
(5-10%)), glycerol (5-10%) and DMSO (5%). Sodium alginate
gel had no cryoprotective action. In the samples with
peptone a crucial death of the virus took place. During
storage of the strain at —80°C all the investigated substances
except peptone rendered a significant cryoprotective effect:
gelatin (3%), sucrose (10%), glycerol (2.5-10%), DMSO (2.5~
10%) and sodium alginate gel (2-3%).

Storage of CVS strain at —20°C revealed a protective
effect of gelatin (3%), sucrose (2.5-10%), glycerol (2.5—
10%), and DMSO (5-7.5%). In the samples with sodium
alginate and peptone an extra death of the virus was
observed. During storage of this strain at —80°C the studied
cryoprotective agents had no protective effect.

The findings indicate the expediency of applying the
cryoprotective agents for storage of fixed rabies virus
strains at temperatures of —20, —80°C, taking into account
the sensitivity of individual strains to freezing in various
preserving media.

npo6rembl KPMOOMONOrMKN 1 KPUOMEAULIMHDI
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KoedilieHT NPOHMKHOCTi MeMOpaH eHTepoLuuUTIiB MULLI
ANnA BoAU Ta KpionpoTeKkTopiB
B.B. OrypuoBa
IHecmumym npobnem kpiobionoeii i kpiomeduyuHu HAH Ykpainu, m. Xapkie
Permeability Coefficients of Murine Enterocyte
Membranes for Water and Cryoprotectants
V.V. Ogurtsova

Institute for Problems of Cryobiology and Cryomedicine
of the National Academy of Sciences of Ukraine, Kharkiv, Ukraine

3aMOpOXKYBaHHS-BIATABAHHS 3AJIUIIAETHCS OCHOBHUM
METOZOM KOHCEPBYBAaHHS KJIITHH. BUBYEHHS O0CMOTHYHOI
peaxtii KIITHH 1 TPaHCTIOPTHHUX BIACTHBOCTEH X MEMOpaH €
HEOOXiJHUM €TarmoM KpioOioJTOTIYHHX MOCITIIKEHB 1
PO3POOKH ONITUMATIBHHX YMOB KPiOKOHCEPBYBaHHS KOHKPET-
HUX BUIB Ki1iTiH [Dumont F. ez al., 2003].

Merta poOOoTH — BU3HAYCHHS KOC(Dilli€HTiB MPOHUKHOCTI
CHTEPOIIUTIB MUIII JJIsI BOIH Ta KPiOIPOTEKTOPIB, SKi 9aCTO
BUKOPHCTOBYIOThCS ITiJ] YaC KPIOKOHCEPBYBAHHS KITITHHHUX
cycrieH3iil. [l excriepuMeHTIiB Oyi0 BHOpaHO HACTYITHI
KpiOmpOTEKTOpHI pedoBUHM: eTmieHnmikoib (EI), riinepus,
1,2-niponanion (1,2-I1111) ta mumeruncymsdorenn (IMCO).

JociKkyBaBesi BILTUB KPiOIPOTEKTOPIB HA CHTEPOLUTH
KHLICYHHKA Mumeld. KIiTHHU BUALISUIN 32 METOAUKOIO
Carter J.H. ta ciBasr. (1986). Koediuientn dinprpanii ta
MIPOHUKHOCTI MEMOpaH SHTEPOLIUTIB I KPIOTIPOTEKTOPIB
BU3HAYaJIH BOMIOMOMETPUYHIM MeTooM. KITiTHHH BMiIy-
Bayn y 6iHapumii po3und (0,15 M NaCl— 1 M kpionpoTekTo-
pa), 00’ €M SKOTo 3HAYHO IIEPEBUILYBaB II0YaTKOBHH 00’ €M
KIITHHHOI cycreHsii. JlocmimKyBaau KiHETUKY 3MiHHU
PO3MIpIB KIIITHH y PO3YNHAX YOTUPHOX KPIOTIPOTEKTOPIB TIPH
temrepatypi 25°C 3a 10moMOro Mikpockomna «Axio
Observer Z1» (MacistHO-iMepciitHuil 00’ ekTuB X63). 00’ eM
KJIITHH alpoOKCUMYBAJN 00’ €MOM 3pi3aHoro KoHyca. JIiHif#HI
pO3MipHu KJIITHH (BHCOTY, MaJdUH 1 BEIUKHHA TiaMeTpH
3pi3aHOro KOHyca) BH3HAYall 3a JONOMOIOK MpPOrpamu
«AxioVision Rel. 4.6». ExcriepuMeHTaIbHO BU3HAYCHI YaCOBI
3aJIe)KHOCTI 00’ €My KIITHH IIiJ] 9ac IXHbOTO KOHTAKTy 3
TIMEePTOHIYHIMHU PO3YHHAMHE KPIOTIPOTEKTOPIB alIPOKCUMY-
BaJIN YMCCITLHUMH PIllICHHSIME CHCTEMU HEITIHIHHUX PIBHSHB,
SIKI OMMHCYIOTH I[I0 3aJICKHICTh y HAONIKEHHI JIHIHHOT
TepMOANHaMIKK HeobopoTHHX nporeciB [Gordiyenko E.A.
etal.,1994].

Otpumani koedimieHTH QUIBTpaLii BiporiaHO HE BiIpi3-
HSIOTBCS MiJK COOOF0 B po3unHax Kpiomnpotekropis 1,2-T1]1,
JMCO Ta rninepuny ((1,42+0,17), (1,3+0,13) ta (1,24 £
0,14)x10* M*/HI[d BiamoBigHO), y TOM ke vac KoedirtieHT
¢inpTparii eaTeporuTiB Myt y pozunHi EI” Maibke y 2 pazu
OLTBIIHIA, HIK Y PO3UMHAX Ha3BaHHUX KPIiOPOTEKTOPiB ((2,4 +
0,32)x10" m*/HI[d). Haii6i1p1umii Koe(inieHT IPOHUKHOCTI
MeMOpaH eHTepouuTiB Mumi criocrepiranu y EI' ((4,79
0,99)x107 m/c), nporuksicts st 1,2-IT]] ra IMCO craHOBUTH
(0,672 = 0,11) Ta (0,530 £ 0,1)x107 m/c BiAmOBigHO, a
HalMeHIIUH Koe(illieHT MPOHUKHOCTI MAalOTh MEMOpaHHU
exrepouutiB s rinepuny ((0,134 £ 0,05)x107 m/c). 3a
TPHUBAJICTIO BIYKMBAHHS KJIITHH Y PO3YHHAX KPIOIPOTEKTOPU
MoxHa po3ramrysatd sk 1,2-I1J]> JIMCO > minepun > ET.
[Moka3zano, mo EI' HeraTHBHO BIUTMBa€e HA MEMOpaHHU CHTeE-
POLIMTIB, TOPYIIYIOYH TX IIPOHHUKHI BiacTuBocTi. OTprMaHi
JIaHI MOKYTh OyTH BUKOPHCTaHI I IMi00PY ONTHMAIEHOTO
PEeXKUMY KPIOKOHCEPBYBAHHSI LIUX KIIITHH.
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Freeze-thawing has remained the main method of
preserving the cells. Study of osmotic response of cells
and transport properties of their membranes is a mandatory
step of cryobiological researches and development of
optimal conditions for cryopreservation of specific cell
types [Dumont F. et al., 2003].

The research aim was to determine the permeability
coefficients for murine enterocytes for water and cryopro-
tectants, usually applied for the cryopreservation of cell
suspensions. The experiments were done with the following
cryoprotecttive agents: ethylene glycol (EG), glycerol,
1,2-propanediol (1,2-PD) and dimethyl sulfoxide (DMSO).

The cells were isolated by the method reported by
J.H. Carter (1986). The coefficients of enterocyte membrane
filtration and permeability for cryoprotectants was
determined with volumetric method. The cells were placed
into a binary solution (0.15 M NaCl — 1 M cryoprotectant)
with the volume significantly exceeding the one of the cell
suspension. The kinetics of the cell size changes was
studied with Axio Observer Z1 microscope (oil-immersion,
x63). The volume of cells was approximated with a truncated
cone. Linear dimensions of cells (height, small and large
diameters of a truncated cone) was found using AxioVision
Rel. 4.6. Experimentally determined time dependencies of
cell volume during their contact with solutions of 0.15 M
NaCl and 1 M cryoprotectant were approximated with
numerical solutions of the nonlinear equations system
describing the dependence in terms of linear thermodynamics
of irreversible processes [Gordiyenko E.A. et al., 1994].

The obtained filtration coefficients did not significantly
differ between the solutions of cryoprotectants 1,2-PD,
DMSO and glycerol ((1.42+0.17); (1.3£0.13) and (1.24 £+
0.14)x10'"* m*/NI4, respectively), meanwhile the filtration
coefficient of mouse enterocytes in EG solution was almost
2 times higher than in the solutions of other cryoprotectants
((2.4 £0.32)x10" m*NI[S). The highest permeability coef-
ficient of murine enterocyte membranes was observed for
EG ((4.79£0.99)x107 m/s), the coefficients for 1,2-PD and
DMSO were (0.672 £ 0.11) and (0.530 £ 0.1)x107 m/s,
respectively, and the lowest permeability coefficient of
enterocyte membranes was found for glycerol ((0.134 +
0.05)x107 m/s). The duration of cell survival in the solution
the cryoprotectants can be arranged as 1,2-PD>DMSO>
glycerol>ethylene glycol. It has been shown that EG
negatively affects the membranes of enterocytes, breaking
their penetrating properties. The data can be used for further
selection of the most optimal method of cryopreservation
of these cells.
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NMpuynHa TONEepPaHTHOCTU MHKANCynNMPOBaHHbIX Me3eHXUManbHbIX
CTpOMaribHbIX KIeTOK K KPpaTKOCPOYHOMY XpPaHEeHUIo
O.H. TapycuH, B.B. MyueHko, B.C. 3aiikos
UHcmumym nipobriem Kpuobuornozuu u KpuomeduyuHsl HAH YkpauHbl, 2. Xapbkos
Cause of Encapsulated Mesenchymal Stromal Cells
Tolerance to Short-Term Storage
D.N. Tarusin, V.V. Mutsenko, V.S. Zaikov

Institute for Problems of Cryobiology and Cryomedicine
of the National Academy of Sciences of Ukraine, Kharkiv, Ukraine

Wnkancynsanus B anbruHaTHbie Mukpocgepsr (AMC)
SIBJISICTCSI IEPCTICKTUBHBIM ITOJIX0/I0M KJICTOYHON OMOTEXHO-
JIOTMH, TKAHEBOW MHKCHEPUH U TpaHCIIIaHToIoTHH. PaHee
OBLIIO YCTAHOBIICHO, YTO MHKAICYNIALNA B aJbI'MHATHBIC
MHUKpochepbl cnmocoOCTBOBaa COXPAHEHUIO KJIETKAMHU
KU3HECTIOCOOHOCTH B TIPOIIECCE XPAHEHUS MPU MOJIOXKH-
TENBHBIX TemriepaTypax. OHaKO IPHUYUHBI 3TOTO BIUSHIS
OCTAOTCS HE N3yUCHHBIMHU.

[ens naHHOM pabOTHI — N3yUYEHUE BIMSHUS HHKATICYIIS-
IIUU B aJlbIUHATHBIC MUKpOC(epsl Ha METabOIMUYECKYIO
AKTUBHOCTD U (D (HEPEHIMPOBOYHBII TOTSHIINAT ME3CHXH-
MaJIbHBIX cTpoMalibHBIX Ki1eToK (MCK).

Me3eHXUMalbHbIE CTPOMaJbHBIE KIETKH, B COCTaBE
AMC u B BuJE cycneH3uu, Xxpanwu npu 4, 22 u 37°C B
TepMETHYHO 3aKPBITHIX MPOOMpKax, copepkamux | mi
KyJasTypanbHO#l cpenbl. XKuznecnocodnocts MCK ompe-
nensanu o MTT-tecty. B nannoit pabote GBI BRITOTHEH
CPaBHUTEIIbHBIN aHAIN3 META0O0INYCCKONH aKTHBHOCTU U
muddepennuposounoro noreHnuana MCK nepmsr gerno-
Beka B coctabe AMC U B BHJIe MOHOCIIOS B IIPOLIECCE UX
KyJIbTUBHPOBaHMs. MeTaboin4ecKyo akTHBHOCTD OIIpe-
nensuti o tecty ¢ AlamarBlue (AB). Jliist olieHKH MUTOXOH/T-
PpHAIBHOTO MOTEHIIMAJA HCIIOJIb30BAIH (PIIyOpPECLIEHTHBII
kpacutenb JC-1. JluddepeHunpoBouHbId NOTEHIIHAI
OLIEHUBAJIM TI0CJIE MHIYKIMH KJIETOK B OCTCOTCHHOM M
a/IUTIOTCHHOM HaIlpaBJICHHSX.

Wukancymsanus MCK B AMC npenorspainana arpera-
MO U [TO3BOJISLIIA COXPAHUTD JKM3HECIIOCOOHOCTH TIpH 37 1
22°C na yposHe 60—-85% 10 3-X CyTOK HHKyOanuu, a TakxKe
IPUBOJMIA K CHIKECHUIO METa0OINYeCKOil aKTHBHOCTHU
kieTok. Tak, uepes 2 4 KyJIbTHBUPOBAHUSI HHTEHCUBHOCTD
(ryopecreHInN BoccTaHoBIeHHON (opmbl AB B rpymme
nHKarcynmupoBanHsix MCK 0Obuta Ha 28,3% Huke, 4eM B
rpymnmne ¢ MmoHocnoeM MCK. MutoxonapuaasHbIi HOTEH-
nuain nHkancynupoBanHbix MCK ObuT HIXKE, Y€MY MOHO-
cnoitHoit kyneTypel MCK. ITpu 5TOM mociie BEIcBOOOXK IeHUS
MCK u3 AMC u nocreayouero MOHOCJIOMHOTO KyJIbTUBH-
POBaHMS KIETKH COXPAHSITH CITIOCOOHOCTH K MYJIBTHIIMHEH-
HO g hepeHInpOBKeE.

Pesynsrarsl HacToAIIEH pabOTHI CBUIETEIBCTBYIOT O TOM,
YTO OIHOW U3 MTPUYHH YCTOWYUBOCTH MHKAIICYTHPOBAHHBIX
B asibruHatHbie Mukpocdepsl MCK k noBpexaaromm pak-
TOpaM KpPaTKOCPOYHOTO XPAaHEHUS SBISETCS CHIKCHHE
METa00INYECKO aKTUBHOCTH, TIPH 3TOM HHKAIICYJISIHS HE
OKa3bIBacT BIMSHNSA Ha X I} depeHmpoBOYHbII TOTEH-
Al
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Encapsulation into alginate microspheres (AMSs) is a
promising approach in cell biotechnology, tissue engi-
neering and transplantation. Previously it was found that
encapsulation in alginate microspheres contributed to
maintain cell viability during storage at positive tempe-
ratures. However, the mechanism of this effect is still unclear.

The aim of this work was to study the effect of encap-
sulation in alginate microspheres on the metabolic activity
and differentiation potential of mesenchymal stromal cells
(MSCs).

Encapsulated MSCs were stored at 4°C, 22°C and 37°C
in sealed tubes containing 1 mL of culture medium. Cell
viability was determined by MTT-test. In this study we
compared metabolic activity and differentiation potential
of human dermal mesenchymal stromal cells stored in AMSs
and cultured in a monolayer. Metabolic activity was
measured by AlamarBlue (AB) test. Fluorescent dye JC-1
was used to assess mitochondrial potential. Differentiation
potential was evaluated after cells induction to osteogenic
and adipogenic directions.

Encapsulation of MSCs in AMS prevented their
aggregation and allowed to preserve the viability at the
level of 60—85% up to 3 days of incubation at 37 and 22°C.
Metabolic activity of the cells decreased. In particular, the
fluorescence intensity of the AB reduced form in the group
of encapsulated MSCs after 2 hrs of culture was 28.3% lower
if compared to the group of MSCs monolayer culture.
Mitochondrial potential of encapsulated MSCs was lower
versus the MSCs monolayer culture. The MSCs maintained
the ability for multilineage differentiation after release from
AMSs and subsequent monolayer culture.

The results of this work indicate that a reason, why
MSCs encapsulated in alginate microspheres tolerate short-
term storage, could be their reduced metabolic activity,
moreover, encapsulation has no effect on their differen-
tiation potential.
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JNlnodbmnusnpoBaHHbIN NEMKOKOHLEHTPAT KOPAOBOW KPOBU YernoBeKa Kak
KOPPEKTOp COCTOSAHUA MMMYHHOrO ctatyca npu ne4yeHuUu atonu4yecKkoro
Aepmaturta (3KcnepumeHTanbHoOe uccrnenoBaHue)

A.K. TapaHHuk, J1.B. OctaHkoBa, W.I". Mpuwa, J1.B. Cokon,

E.O. JlyueHko, H.A. bBoHgaposudy, M.B. OctaHkos, A.H. lNonbues
UHcmumym nipobriem kpuobuorozauu u KpuomeduyuHsl HAH YkpauHbl, 2. Xapbkoe
Frozen-Dried Human Cord Blood Leukoconcentrate as Correcting Agent
of Immune Status when Treating Atopic Dermatitis (Experimental Study)
A.K. Tarannik, L.V. Ostankova, |.G. Grisha, L.V. Sokol,

E.D. Lutsenko, N.A. Bondarovich, M.V. Ostankov, A.N. Goltsev

Institute for Problems of Cryobiology and Cryomedicine
of the National Academy of Sciences of Ukraine, Kharkiv, Ukraine

B Hacrosiiee BpeMsi OHOM M3 aKTyalbHBIX MPOOJIEM
3/IpaBOOXPAHEHUS ABISACTCS MOMCK HOBBIX OMOJIOTHYECCKH
AKTUBHBIX BEIIECTB U pa3paboTKa JIEKapCTBEHHBIX Mperma-
paToB Ha MX OCHOBE, HOPMAIM3UPYIONIUX UMMYHHYIO
cucremy (MC) genosexka.

OnHMM U3 BO3MOYKHBIX ITOJIXO0B JUIS peIeHHs po0Jie-
MBI PETyISAIUN UMMYHHBIX HapyIICHUH Yy 4YesoBeKa MpH
arornnaeckoM aepmarute (A/l) MoxeT ObITh HCTIONB30BAHHE
KOpoBo# KpoBH. JInodumm3zaryst 3Toro 6H000HEKTa MOKET
pacimmpuTh 001aCTh €€ TPUMEHEHHUS.

[{eap paboTHl — 3KCIEpUMEHTAIBHOE 00OCHOBAHNE
BO3MOKHOCTH IPUMEHECHHS JTMOPHITU3UPOBAHHOTO JICHKO-
KOHIIEHTpaTa KopaoBoil kpoBu yenoBeka (MJIKKY) s
BOCCTaHOBJICHHS mMokaszareneit IC mpu ayToMMMyHHON
naToJoruu Ha npumepe AJl.

OKCHepUMEHTHl OBUTM MPOBEACHBI Ha 6-MECSUHBIX
KpbICax JIMHUK Bucrap. ATonudeckuii AepMaTuT MOJEIIH-
poBasi 1o paHee omucaHHoMYy Metony [3ankan IL.M. u
Usnera E.A., 1965]. Ouar Bocnanenus GopMUpPOBaIN Ha
YYaCTKE CIIMHBI KPBICHI (9—10 cM?) eKeTHEBHBIM BTHPAHUEM
5%-T0 CIMPTOBO-AIIETOHOBOTO PAacTBOPA TMHUTPOXJIOPOCH-
301a B TedeHue 2 1-x cyrok. Beogumu iJIKKY BayTpHOpIO-
uHHO 110 0,5 M1 B 103¢ 5X10° ki1 Ha 22-¢ CyTKH pa3BUTHS
AJl. CyOmonynsiiMOHHBIA COCTaB KJIETOK CEIe3CHKHU
OTIPECISIM METOIOM NMPOTOYHOH HUTO(IYyOPHUMETPUU
(«FACS Calibury, «BD», CIIIA) ¢ ucnosib3oBaHuemM
MoHOKJIOHaIBHBIX aHTuTeN K CD3, CD4, CD§, CD25-Mome-
KynaM («BD»). KoHIIeHTparuo MUpKyJIMpPYIOIIero UMMy H-
Horo komiutekca (L{K) onpenensum B cbIBOPOTKE KPOBH.
AHanu3 mokasartesiel 10 U 1Mociie JSUSHHs POBOIMIN Ha
3-u, 7-e, 14-e cyTKH pa3BUTHUS MATOJIOTHH.

beuia nokaszana addexruBrocts npumenenus JTJIKKY
TIPH JICYCHUH HKCTIEPUMEHTAIBHOTO aTOIMYECKOTO JiepMa-
tuta. [lokazano, 4to y kpbIc ¢ uHAYKIMeH AJl nmpoucxonsr
n3meHenus B MIC yxe ¢ 3-X cyTOK Iociie MHAYKIUY 1aTo-
norud. [Ipumenenune ms neuenns 1JIKKY o6ycnosnnBano
BOccTaHOBIIeHHe KonndecTBa T-nmumdonmtos (CD3Y, CD4*,
CD8") 1 IMMYHHO-PETYIATOPHOTO HHAEKCA HA 14-¢ CyTKH.
K atomy cpoky HaOmonam cHmkeHne KorneHTparun LUK,
IgE u T-per (CD4'CD25").

Takum o6pazom, TJIKKY mposBiisieT HMMYyHOKOPPHUTH-
PYIOIYIO aKTUBHOCTB MPH JICYCHUH SKCTIEPUMEHTATBHOTO
A1, uTO ABNAETCS MEPCHIEKTUBHBIM JJIS €T0 IPUMEHEHHUS B
KJIIMHWYECKOU MPaKTHKE.
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Nowadays one of the most pressing public health
problems is the search for new biologically active
substances and using them in the development of the
medicinal products, able to restore the immune system (IS).
One of the possible approaches to regulate the immune
disorders in humans with atopic dermatitis (AD) could be
the use of cord blood. Freeze-drying of the biological object
may expand the possibility of its application.

The purpose of this work was the experimental
substantiation of possible using of frozen-dried human cord
blood leukoconcentrate (fHCBL) to restore the IS parameters
at AD, as an example of autoimmune pathology.

The experiments were performed in 6-month-old Wistar
rats. Atopic dermatitis was modeled as previously described
[Zalkan P.M. and Ivlev E.A., 1965]. The inflammation focus
was created at the site of rat’s back (9-10 cm?) by daily
rubbing of 5% alcohol-acetone solution of dinitrochloroben-
zene during 21 days. The fHCBL was intraperitoneally injec-
ted by 0.5 ml in a dose of 5x10° cells to day 22 of AD
development. Subpopulations of spleen cells were examined
by flow cytometry (FACS Calibur, BD, USA) using
monoclonal antibodies to CD3, CD4, CD8, CD25-molecules
(BD, USA). The concentration of circulating immune
complexes (CIC) was determined in the serum. The indices
before and after treatment were analyzed to day 3, 7, 14 of
the pathology development.

The fHCBL efficiency when treating an experimental
atopic dermatitis has been proven. It has been shown that
in the rats with induced AD the changes in IS occur already
in 3 days after the disease induction. Application of the
fHCBL stipulated the recovery of T-lymphocyte content
(CD3*, CD4", CD8") and immuno-regulatory index to day
14. By that time, there was the reduction observed in the
concentration of CIC, IgE and T-reg (CD4°CD25%).

Thus, the fHCBL demonstrated an immune correcting
activity when treating experimental AD, which could be
promising for clinical practice.
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CTpykKkTypa cepaua nocrne tepaneBTUYECKON rMNoTepmMumn
u BBegeHuss MCK npu akcnepumeHTanbHOM nHcapkTe Mmokapaa
A.B. Tpodhmmora, H.A. Ymx, LN.B. BenoukuHa, B.B. BonuHa, B.I1. CaHgomumpckmii
UHcmumym nipobriem Kpuobuonozauu u KpuomeduyuHsl HAH YkpauHbl, 2. Xapbkos
Therapeutic Hypothermia and Injection of MSCs Improve
Heart Structure under Experimental Myocardial Infarction
A.V. Trofimova, N.A. Chizh, |.V. Belochkina, V.V. Volina, B.P. Sandomirsky

Institute for Problems of Cryobiology and Cryomedicine
of the National Academy of Sciences of Ukraine, Kharkiv, Ukraine

3a0oneBaHMs CEpACYHO-COCYANCTON CHCTEMBI 3aHH-
MAIOT I1EPBOE MECTO CPE.I IPHUMH CMEPTHOCTH ¥ HHBAJIH-
JIM3aliy HacesleHus1. B HacTosiee Bpemst akTHBHO pa3pada-
TBIBAIOTCSI HOBBIE CITOCOOBI BO3JICHCTBHS HAa PEreHepalnio
MOBpEKAEHHOT0 MuoKap/a. [Ipeanonaraercs, 9To TpaHc-
TUTAHTALNS ME3CHXUMAJIBHBIX CTPOMAIbHBIX KiteTok (MCK)
CITIOCOOCTBOBYET 3aMEIICHUIO HEKPOTU3UPOBAHHOT'O y4ACTKA
BHOBB 00pa30BaHHBIMH KapIHOMUOLIUTAMH U CTUMYJIUPYET
HEOaHTMOreHe3 B niieMu3upoBaHHoi 30He [[punb B.K., 2014].
B nocnennee pecsTuieTHe MUPOKO MPUMEHSIETCS METOJ
TEPANIeBTHUECKOI THUIIOTEPMHUH C IEIBIO 3aIIUTHI KICTOK
Cep/ALa ¥ TOJIOBHOTO MO3Ta OT KUCIIOPOHOTO TOJIOAHUS B
YCIIOBUSIX OCTPOH KOPOHAPHOM M MO3TOBOW HEJOCTaTOY-
HoctH [Holzer M., 2005].

Iens paboTsl — HMcciieqoBaHne MOP(OIOTHIECKUX
0COOCHHOCTEH Pa3BUTHsI HEKPO3a M PEMOACIUPOBAHUS
cep/Ia IpH SKcriepruMeHTaTbHOM HHpapkTe Muokapa (M)
ocJie TepaneBTuueckoi runorepmuu 1 BBeaeHus MCK.

OKcnepuMeHT NpoBo N Ha 70 GebIx 6ecropoaHbIX
6-MecsTUHbIX Kpblcax-camuax maccoi 250-300 r. XKuBotHble
(n=060) mocie monenmupoBanust UM ImyTeM repeBsi3KH JIEBOM
KOpPOHApHOH apTepuy ObUIN pasjesieHbl Ha 4 TpyIbI, M0
15 xppic B kaxaoii: 1 —koHTpois (MM), 2 — UM 1 runotepmust
B TeueHue 60 muH, 3 — UM 1 olHOKpaTHOE BHYTPUBEHHOE
BBenenue 0,5 MIT CyCTIeH3UM aJUIOT€HHBIX KPHOKOHCEPBHPO-
BauHbIX MCK (xonuentparms 1,2X10° xin/mi), 4 — UM u
codeTaHHoe ucnonb3oBanue runorepmuu u MCK. I'pynmy
HOpMBI cocTtaBuin 10 XKUBOTHBIX. Mopdoiorudeckoe
Hccae0BaHNEe TKaHU cepua NpoBoAuiau Ha 7-, 14- u 30-¢
CYTKH 9KCIIepUMeHTa. [ NCTONIOrHYecKue cpesbl OKpaIInBa-
T UKo yKCHHOM 110 Ban ['m30H, a Takke reMaTOKCHITH-
HOM U DO3MHOM.

B rpyrmme KoHTposis K 7-M CyTKaM 30Ha HH(ApKTa ObuIa
MpeCTaBIeHA OYaraMy pa3pyLICHHBIX O0e3bsaepHBIX
KapAMOMHOIUTOB M OKPYXKEHa IIHPOKHM KJIETOYHBIM
BaJIOM M3 HEUTPoHIOB 1 Makpodaros, 0OHapyKHUBAIHCH
CIIaBIIMECS BEHBI M KaMILIAPHIL. B rpynme 4, B otimdaune ot
JpYTUX rpymn KUBOTHBIX ¢ IM, yxe Ha 7-e cyTKH dKcIe-
PUMEHTa perapaTHBHbIE MPOLECCH B MUOKap/e Mpeodia-
Janu Haj AecTpyKTUBHBIMH. O penapanuu MHOKapaa
CBHJICTEIHCTBOBAIM CTHUMYJISALIUS aHTMOTEHE3a, Pa3BUTHE
KOJIJIaTepaibHOTO KPOBOOOOPAIIIEHHS, @ TAK)KE BOCCTAHOB-
JICHHE COKPATHTENBHBIX AJIEMEHTOB KapJUOMHOLHUTOB
niepurH(papKTHOI 30HBI. Pe3yipraTs MopdoMeTprueckoro
HCCIIeIOBAHUS TTOKa3alu, 4To Ha 30-¢ CyTKH y KMBOTHBIX
rpynms! 4 Oblla HAUMEHBINAs TJI0MAAb COCAUHUTEIBHO-
TKaHHOTO pyOIIa.

Takum 00pazoM, KOMOMHHPOBAHHOE HCITOJIL30BAHNE
TepaneBTH4eckoil runorepmuu u BeaeHus MCK npu
nH(papKTe MUOKap/1a YCKOPSIET perapaTHBHEIE ITPOIECCH B
CepAle ¥ CHIKACT CTETIeHb PEMOCIMPOBAHMS MUOKap/ia
JICBOTO XKETyJ0UKa.
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Cardiovascular morbidity is still one of the top causes
of death and disability in humans. Currently, the novel
methods to improve the regeneration of damaged myo-
cardium are actively developing. It is assumed that the
transplantation of mesenchymal stromal cells (MSCs) can
promote the replacement of necrotic areas by newly formed
cardiomyocytes and stimulate angiogenesis in the ischemic
area [Grin V.K., 2014]. In the last decade, the application of
therapeutic hypothermia in order to protect heart and brain
cells from oxygen starvation under acute coronary and
cerebral insufficiency has become widespread [Holzer M.,
2005].

The purpose of this work was to study the morphological
features of necrosis development and cardiac remodeling
under experimental myocardial infarction (MI) and following
the induction of therapeutic hypothermia and injection of
MSCs.

The experiment was carried out in 70 white outbred male
rats weighing 250-300g and aged of 6 months. Infarction
was caused by ligation of the left coronary artery, thereafter
all the animals were divided into 4 groups of 15 rats in each.
The 1% group was the control (MI), the 2™ one comprised
the MI and induction of hypothermia for 60 min, the 3 one
was MI and single intravenous injection of 0.5 ml of the
suspension of cryopreserved allogeneic MSCs (con-
centration 1.2x10° cells/ml), the 4" group consisted of
animals with MI and combined the use of hypothermia and
injection of MSCs. The norm group included 10 animals.
Heart tissue for morphological studies was taken to days 7,
14 and 30 of the experiment. Histological sections were
stained with picrofucsin by Van Gieson as well as with
hematoxylin and eosin.

In group 4, in contrast to other groups with MI, at day 7
day of the experiment the reparative processes in
myocardium prevailed over destructive ones. Reparation
of myocardium was manifested in the stimulation of
angiogenesis, the development of collateral circulation and
also in the recovery of contractile elements of cardio-
myocytes of the peri-infarction zone. The data of morpho-
metric study in group 4 showed the smallest area of
connective-tissue scar to day 30 of the experiment.

Thus, the combined use of therapeutic hypothermia and
injection of MSCs in myocardial infarction accelerated the
reparative processes in heart and reduced the remodeling
of left ventricle myocardium.
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Butpudukarys sMOpHOHOB YeoBeKa sBISIETCSI Han0o-
JIee MEepCIEeKTUBHBIM METOJIOM KPHOKOHCEPBHPOBAHMS.
OnHaKo CyIIECTBYIOIIME MTPOTOKOIBI HE YUUTHIBAIOT OCO-
OEHHOCTH CTa Ui pa3BUTHs. JlOMMILIaHTAlHOHHBIE SMOPHO-
HbI Ha CTAIMHU SKCIIAHAMPOBAHHOM OJIaCTOLMCTHI ITPECTAB-
JSI0T c000M MHOTOKJIICTOYHYIO CTPYKTYpPY C HaJIMIHEM
GrracTorieny, 3ar0JTHEHHOH OOJIBIIINM KOJTHYECTBOM >KHJIKOC-
TH. B cBsI31 ¢ 5TUM 1ienecooOpa3Ho NpUMEHEHHE MPoLenyp,
MO3BOJIAIONINX YMEHBIIUTH MOJOCTh OJIACTOLETH, Tepes
BUTpUPHUKALIUCH.

Lenb TaHHOTO HCCIeA0BaHMS — OlleHKa AP )EKTUBHOCTH
MIPUMEHEHHS KOJUIAIICHPOBAHUS Mepe]l KPHOKOHCEPBH-
poBaHMEM 3MOPHOHOB YeJIOBEKa Ha CTaJWU JKCIIAHIH-
POBaHHO# 0J1ACTOIMCTHI METOJOM BUTPH(DHKALIH.

Butpudukanuro 01acTOLKCT IPOBOANIIH C UCTIONb30Ba-
HHUEM Cpe/Ibl Ha OCHOBE ITUJICHIVIMKOIS, TUMETUICYIb(OK-
cuna u caxaposbl Ha HocuTessix («CryoTechy, Snonwust).
KomnnancnpoBanue G11acTOIMCT OCYIECTBISIIN XUMHIECKHM,
MEXaHMUYECKUM M JIa3epHBIM MeToJaMH. BBDKMBaeMOCThb
GacTonuCT MOCye OTOrpeBa OIIEHUBAIIH 110 Mopdoornyuec-
kuM Kputepusim [Gardner D. et al., 1999], BoccTaHOBNICHNIO
uX 00beMa U Pa3BUTHUIO 7 Vitro. DPHEKTHBHOCTh KPUOKOH-
CEepPBHUPOBAHHUS OMPECIANN MO YAaCTOTE HACTYIUICHUS
O6epemeHHOCTH. biracTonucTsl OBUIM pa3/elieHbl Ha JBE
rpymsl: 1 —0e3 KoumarncupoBaHus (KOHTPOITE), 2 — C KoJLIall-
CHpOBaHHNEM NostocTu OnactonucTel. Knnnuueckue moka-
3aTesIM MAlMeHTOK B HMCCIEIyeMBIX Tpymnmax (Bo3pacr,
IPOAOIKUTENBHOCTh OeCIIONHOro Opaka, KOIUYECTBO
ACIMPUPOBAHHBIX OOLMTOB) YaCTOTa OIUIOAOTBOPEHHUSI,
Mop(}oTOTHYECKNE XapaKTEPUCTHKHA SMOPHOHOB M CKOPOCTh
nx Mop¢horeHe3a HE WMEIHM CTATHCTUYECKH 3HAUYMMBIX
OTJIMYHI BO BCEX MCCIIETyEeMbIX IPyIIIax.

BbpkuBaeMocCTh 0J1aCTOLUCT HOCKE BUTPU(UKALMKE 1
otorpesa rpymisl 1 cocrasmia (88,2 +11,1)%, arpynms1 2 —
(92,1£10,3)%. Yepes 2 u kynsTuBUpOBaHus in vitro (92,3 +
5,8)% Omacronuer rpynmst 1 u (53,8 + 9,1)% Gnactornucr
TPYIITBI 2 BOCCTAHABIMBAIH KICTOYHEIH 00beM. Uepes 3 4
KyJBTHBUPOBAHHMS ATOT ITOKA3aTENb B IPYNIIE 2 YBETHIHICS
10 (97,3 + 3,5)%. KomruecTBO 611aCTOLUCT, IEPEHECEHHBIX B
MOJIOCTh MaTKH, cocTaBuiio 1,9+0,2 n 2,2 + 0,4 ans rpym 1
1 2 COOTBETCTBEHHO. YacToTa HACTYTIIEHUSI OEpEMEHHOCTH
B IpyIIIE C KoJuTaricupoBanueM (64%) Obu1a cTaTHCTHYECKH
3HAUYMMO BBIIIE, YEM B TpyIIie KOHTPoist (58%).

KomaricupoBanne 3KCcraHJupOBAaHHBIX OJACTOLHUCT
niepe1 BUTpU(pHKaIUeH MPUBOUT K MOBBILICHUIO TOKa3aTels
BBDKMBAEMOCTH YMOPHOHOB, MOP(HOJIOIHIECKUX XapaKTe-
PHUCTHUK U 4aCTOTBI HACTYIUICHHsI OEPEMEHHOCTH. YBesue-
HHUE BPEMEHHU KYJHTHBHPOBAHMS KOJIANCHPOBAHHBIX
9KCTIaHIMPOBAHHBIX OJACTOIMCT MEpe IMOPHONIEPEHOCOM
SIBIISICTCSl OJJHUM M3 YCIIOBHH MX BOCCTaHOBIICHHS IOCIIE
BUTpUDHUKAMN-OTOTPEBA.
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Vitrification of human embryos is the most promising
method of cryopreservation. However, current protocols
do not address the specificity of developmental stages.
Preimplantation embryos at the expanded blastocyst stage
represent multicellular structure with the presence of
blastocoel filled with plenty of fluids. In this connection, it
is advisable to use the procedures reducing the blastocoel
cavity prior to vitrification.

The purpose of this study was to assess the effective-
ness of collapsing prior to cryopreservation of human
embryos at the stage of expanded blastocyst by means of
vitrification method. Blastocysts were vitrified on the carriers
(CryoTech, Japan) using the media based on ethylene-
glycol, sucrose and dimethyl sulfoxide. Collapsing of
blastocysts was carried out by chemical, mechanical or laser
methods. Survival of blastocysts after thawing was examined
by morphological criteria [Gardner D. et al., 1999], recovery
of their volume and in vitro development. Cryopreservation
efficiency was determined by the frequency of pregnancy
onset.

Blastocysts were divided into two groups: 1 — with no
collapsing (control), 2 — with collapsing of the blastocyst
cavity. Clinical scores of patients in the studied groups
(age, duration of infertility, number of aspirated oocytes)
fertilization rate, morphological characteristics of embryo
and the rate of their morphogenesis had no statistically
significant differences.

The survival of blastocysts after vitrification and war-
ming for group 1 made (88.2+11.1)% and (92.1 + 10.3)% for
group 2. After 2 hours of in vitro culturing (92.3 = 5.8) and
(53.8+9.1)% blastocysts of group 1 of group 2, respectively,
recovered the cell volume. After 3 hours of culturing, this
value in group 2 blastocysts increased up to (97.3 £ 3.5)%.
Number of blastocysts transferred into the uterine cavity
was 1.9+ 0.2 and 2.2 £+ 0.4 for group 1 and 2, respectively.
Pregnancy rate in the group with collapsing (64%) was
significantly higher than in the control group (58%).

Thus, collapsing of the expanded blastocysts before
vitrification increased the survival rate of embryos, their
morphological characteristics and pregnancy rate. Exten-
ding the cultivation period of collapsed expanded blasto-
cysts prior to the embryo transfer is one of the conditions
for their recovery after vitrification-warming.
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Haubonee mepcrieKTUBHBIMU CPEM CHCTEM JOCTABKU
JIekapcTB HarpasiieHHoro aeiictBust (Drug Delivery Systems;
DDS) siBnsiroTCst CHCTEMBI JOCTABKH JIEKapCTB MEPOPATEHOTO
IPUMEHEHHUS C HMCIIOJIb30BAHUEM B KaueCTBE HOCUTENEH
COJICH aJbTMHOBBIX KUCIOT (aIbTUHATOB). B cBs3M ¢ 3 THM
aKTyalbHa pa3paboTKa TEXHOIOTHII TOITOCPOYHOTO XpaHe-
Hust DDS Ha 0CHOBE aJIbrHHATOB.

Llenb qaHHOTO MCCIEIOBaHMUSI — N3YUCHUE TeparleBTHICC-
KOH 3P eKTUBHOCTH IIPETapaToB, KOTOPbIE HCIOIb3YIOT TPU
JICYeHUH OaKTepHATbHBIX HHEKITHH, TocIe UMMOOMIN3a-
IIUY B aJIbTUTHATHOM T€JIe U XPaHEHUs IPH HU3KUX TeMIepa-
typax (-80 u—-196°C).

OKCNEepUMEHTHI MTPOBOJIMIN Ha OECIIOPOTHBIX OCINBIX
KpbIcax. JKHBOTHBIEC OBLTH pa3/esIeHbl HA TPU IPyMIbL: | —
KOHTPOJIb (KPBICHI, HE MTOJTYYaBIINE JICUCHHE); 2 — KPBICHI,
KOTOPBIM BBOAMJIM CTaHIAPTHBIC Mpenaparsl; 3 — KPBICHI,
KOTOPBIM BBOJIMJIM UMMOOMITM30BaHHBIE MTPETIapaTh OCIIEe
XpaHeHHUS IPH HU3KHUX TeMIlepaTypax. Y >KHBOTHBIX MOEIH-
pOBANHM KHUIICYHYI0 MH(EKINIO BHYTPHKEITYTOUYHBIM
BBeJIeHHeM KylbTypel Klebsiella pneumonia (ATCC 700603)
Ha ()OHE MMMYHOCYIPECCHH THIPOKOPTH30HA AIleTaTOM.
[IpemapaTsl ”MMOOHMIN30BAIN B TpaHyJax refs aJlbrMHaTa
Hatpus (1%), 3amopaxkuanu 10 —80 u —196°C cornacHo
panee pa3paboraHHOMY MeToay [Beicekannes W.II. u ap.,
2015], pa3mopaxkuBaiu B Te€pMOCTATE NPU TEMIIEpaType
Bo31yxa 37°C nepeq UCHOJIb30BaHUEM. Teparuro MpoOBOIUIN
npenaparamu « AMITHOKCY, CMEChIO « AMITHOKCAy C HaTpHUs
HYKJIEMHATOM, CMEChI0 «AMIHOKCa» C MpemapaToM
«bakreprodar kinedcues MoNuBaICHTHBIN», CMEChIO
«AMIIHOKCay ¢ HATpUsl HyKJIeMHAaTOM 1 «bakreprodaromy.
J103BI ITpernapaToB pacCUNTHIBAJIN B COOTBETCTBUHY C peryia-
MEHTHBIMHU JJOKYMEHTaMH I10 ITPOBEACHHIO JOKITMHUIECKUX
HCCIIeIOBAHUI JIGKapCTBEHHBIX cpelcTB. Bee mpenapatsl
BBOJIMJIN [IEPOPAITBHO.

YCcTaHOBIIEHO, YTO B KOHTPOJIBHOW TPYTIINE KUBOTHBIX,
HE TOJTy4aBIINX TeParnuio, Bce KpbIChl moruomnu. B rpymmax
2 u 3 moru6ia 9acTh )KUBOTHBIX. Bo Beex rpymnmax, mouy-
YaBIINX WMMOOMIM30BAaHHBIC TPEMaparhl, Y BBDKUBIINX
YKMBOTHBIX CPOKH dpajKauy K. pneumonia n3 KMIICIHUKA
U BOCCTAHOBJICHHS KHIIEYHOW MHUKPOQIOPHI 3HAUUMO
cokpamranuck. Xpanenue npu—80 u —196°C B Teuenue roga
(cpox HaOMIOZEHMS) HE BIHSIO Ha TEpParneBTHYECKYIO
3¢ (HeKTHBHOCTH MMMOOMII30BaHHBIX IIPEIIapaToB.

[Noxy4eHHble pe3yabTaThl MOTYT OBITH UCIIOIB30BAHBI
Npu pa3paboTKe KOMIUIEKCHBIX MMMOOUIIN30BaHHBIX
MpenaparToB JUIs JICUCHUS KUIIEYHBIX HH(EKINH y 60TBHBIX
C UMMYHOCYIIPECCUBHBIMU COCTOSTHUSIMH.

168

The most prospective targeted drug delivery systems
(DDS) are developed for oral supplementation using salts
of alginic acid (alginates) as carriers. Therefore the task of
designing the technologies for long-term storage of alginate-
based DDS is important today.

This research was aimed to study a therapeutic efficiency
of drugs, used in therapy of bacterial infections after
immobilization in alginate gel and storage at low tempe-
ratures (—80 and —196°C).

Experiments were performed in outbred white rats.
Animals were divided into 3 groups: the group 1 was the
control (untreated rats); the group 2 comprised the rats,
treated with the standard drugs; the rats which received
the immobilized drugs after storage at low temperatures were
in the group 3. Intestinal infection was simulated in animals
by intragastric administration of Klebsiella pneumonia
culture (ATCC 700603) at the background of immune
suppression with hydrocortisone acetate. Preparations were
immobilized in granules of sodium alginate gel (1%), frozen
down to —80 and —196°C according to the previously
developed technique [ Vysekantsev I.P. et al., 2015], thawed
in thermostat at 37°C before use. The therapy involved
Ampiox drug, the mixture of Ampiox with sodium nucleinate,
the mixture of Ampiox with Bacteriophagum Klebsiellae
polyvalentum drug, and the mixture of Ampiox with sodium
nucleinate and Bacteriophagum. The drug doses were
calculated according to the protocols on pre-clinical studies
of drugs. All the drugs were administered per os.

It was established that in the control group of untreated
animals all the rats died. In the groups 2 and 3 some animals
died. In all the groups, treated with immobilized preparations,
the survived animals had significantly reduced terms of
K. pneumonia eradication from the intestine and terms of
intestinal microflora recovery. The storage at —80 and
—196°C within a year (observation term) did not affect a
therapeutic efficiency of immobilized preparations.

Our findings could be used in designing the combined
immobilized preparations to treat intestinal infections in
patients with immunosuppressive states.
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KpunokoHcepBMpoOBaHHble Me3eHXUMasibHble CTPOMalibHble KINeTKU
B Tepanuu aKcnepumMmeHTarnbHoro oodgoputa
M.C. HOxTa, H.A. BonikoBa, J1.B. CtenaHtok, J1.I. YepHbiweHko, A.H. MNnbues
UHcmumym nipobriem kpuobuornozauu u KpuomeduyuHsl HAH YkpauHbl, 2. Xapbkog
Cryopreserved Mesenchymal Stromal Cells
In Experimental Oophoritis Therapy
M.S. Yukhta, N.A. Volkova, L.V. Stepanjuk, L.G. Chernyshenko, A.N. Goltsev

Institute for Problems of Cryobiology and Cryomedicine
of the National Academy of Sciences of Ukraine, Kharkiv, Ukraine

IIpoGnema nedeHus: BOCMAIMTENbHBIX 3a00JI€BaHUM
OPTaHOB MAJIOTO Ta3a Ha MPOTSHKCHUH MHOTHX JIET OCTACTCS
OJTHOI! M3 HanboJIee aKTyaIbHBIX B KIIMHUYECKOH MPAKTHKE.
MHOTrO4YHCICHHBIE HCCIIEI0BAHMS TTOKA3aJIH, YTO ME3CHXH-
MaJIbHBIE CTPOMANIbHBIC KJICTKU Oyiarofaps yHUKaJIbHBIM
CIOCOOHOCTSIM K XOYMHUHTY, peTeHEepaIiy IOBPEKICHHbBIX
TKaHEeH, perysIiui IMMYHHBIX H BOCTIATUTEIbHBIX PEaKIIUi
HUMEIOT MOTEHIHA JJ1s JICUCHHUS BOCTIATUTEIBHBIX ITPOIIEC-
COB.

Lenbtio paboTs! Op1T0 H3yUeHHE AP HEKTHBHOCTH BHYTPH-
BEHHOTO BBEJICHMS] KPHOKOHCEPBHUPOBAHHBIX ME3CHXHU-
MaJIbHBIX CTpOMaNbHBIX KJIeTOK (KMCK) KocTHOrO MO3ra npu
SKCTIEPUMEHTATEHOM XPOHHYECKOM BOCTIATICHIH SHYHUKOB.

J1nist MOZIeTMpOBaHHsI XPOHUYECKOT0 00(hopHUTa CaMKaM
MBIIICH BHYTPUOPIOIIMHHO BBOIUIN HHAKTUBUPOBAHHYIO
BakuuHy Staphylococcus aureus mramm 209 (50x10°
MUKpOOHBIX Tel). Ha 21-¢ CyTKH )KHUBOTHBIM KOHTPOJIBHOM
TPYIITBI BHYTPUBEHHO BBOIMIIH (DU3HOTIOTHUECKUH PACTBOD;
onbITHOU — 0,5%106 amnorennsix KMCK kocTHOTO MoO3ra.
JKuBoTHBIE €3 BO3/1EHCTBHUSI COCTABHIIN TPYIITY HHTAKTHOTO
KOHTPOJISL. D(H(PEKTUBHOCTH TEPAITUH OLICHUBAIIN THCTOMOP-
(omerpryecku Ha 10- 1 21-¢ cyTKH IOCTIC BBEACHUS KIICTOK.
@OyHKINIO SMYHUKOB ONPEICISIN IIyTEM MOHHTOPHHTA
KauecTBa OOIUTOB M OTHOCHTEIILHOT'O KOJIMYECTBA OTION0-
TBOPEHHBIX SHUIEKJICTOK IIPH CYIIEPOBYIISINH, a TAKXKE MO
4acTOTE HACTYIUIEHUs OEPEeMEHHOCTH B €CTCCTBEHHOM
SCTPAIBHOM LHKJIE M CPEJHEMY KOJHMYECTBY MBIIIAT
B TIOTOMCTBE.

Ha 10-¢ cyTku HaOmoneHnss MOp(HOMETPIYCCKAI aHAIN3
TIOKa3aJI CTATUCTHIECKH 3HAYMMOE YMEHBIICHNE KOJIMYECTBA
(OIITMKYJIOB B IMYHUKAX MBIIIEH KOHTPOJIBHON U SKCIIEPH-
MeHTaapHOM rpymi (10,6 £2,5 19,4 4+ 2,6 COOTBETCTBEHHO)
10 CPABHEHUIO C HHTAKTHBIMHE KUBOTHBIMHE (18,3 £4.,5).

Ha 21-e cyrku y xuBoTHbIX ¢ Tepanueid KMCK asrtot
mokazatenb yBemmumics (15,3 + 1,8) mo cpaBHEHHUIO ¢
KOHTpOJBHOU Tpynnoit (7,4 + 2,2) u JOCTUT ypPOBHS
MHTAKTHBIX )KUBOTHBIX.

Beenenne kMCK npuBoamiio K yBeJIMYEHUIO OTHOCH-
TEJIFHOTO KOJINYECTBA OIUIOJOTBOPEHHBIX OOILUTOB TIOCIIE
CTUMYJISIIUH cynepoBy sinuy (Ha 38%), 4aCTOTHI HACTYTIIIC-
HUSI OEPEMEHHOCTH B €CTECTBEHHOM 3CTPAJILHOM IIHKIIE
(1a 20%) 1 cpesHero KOJIMYECTBA MBIIIAT B TOTOMCTBE (Ha
98%) 110 CpaBHEHMIO C KOHTPOIBHBIMH )KUBOTHBIMH.

Takum obpa3zom, BHyTpuBeHHOE BBeieHne KMCK koct-
HOTO MO3Ta OKa3bIBall0 MOAYJIHpYIOIIce NEHCTBHE Ha
TEYEHHE BOCIIAJIUTEIBHOTO IIpoIiecca B SMUHUKAX, CIIOCO0-
CTBOBAJIO BOCCTAHOBIICHHIO (DOJUTMKYIIOTEHE3a 0e3 aKTHBa-
LIUH TIPOIIECCOB AIOINTO3a B OOLUTAX, YBEIUUCHHIO OTHO-
CHUTEJIBHOTO KOJIMYECTBA IMOPHUOHOB, MTOTYUYEHHBIX ITOCIIE
CTUMYJISILIAM CYTICPOBYJISILINH, @ TAK)KE YaCTOTBI HACTYTIIICHHS
OEpEeMEHHOCTH B €CTECTBEHHOM J3CTPAJIbHOM IHKJIE U
CpE/IHEeTO KOJIMYeCcTBa MbIIIAT B TOTOMCTBE.
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For many years, treatment of pelvic inflammatory
diseases remains among the most crucial in clinical practice.
Numerous investigations have shown that mesenchymal
stromal cell have therapeutic potential for the treatment of
inflammation due to their unique properties of specific
homing, regeneration of damaged tissue, regulation of
immune and inflammatory responses.

The research aim was to investigate the effectiveness
of intravenous administration of cryopreserved mesen-
chymal stromal cells (cMSCs) of bone marrow in treatment
of experimental chronic inflammation of the ovaries.

Chronic oophoritis in the female mice was initiated by
intraperitoneal injection of inactivated vaccine of Staphylo-
coccus aureus strain 209 (50x10° microbial bodies). At the
21% day the control group had intravenous injections with a
physiological saline, and the animals of experimental group
were injected with 0.5%109 allogeneic cMSCs of bone marrow.
Non-treated animals served as the intact control. The cell
therapy efficiency was histomorphometrically evaluated at
the 10" and 21* days after cell administration. Ovarian
function was assessed by monitoring the quality of oocytes
and relative number of fertilized cells under superovulation
condition; pregnancy rate and average litter size in natural
estrous cycle were calculated.

Morphometric analysis to day 10 demonstrated the
statistically significant reduction in follicular number in
murine ovaries of the control and experimental groups (10.6 +
2.5 and 9.4 + 2.6, respectively) if compared to the intact
animals (18.3 + 4.5). To the day 21, this value increased
(15.3 £1.8) in the animals with cMSCs therapy in comparison
to the control group (7.4 + 2.2) and reached the level of
intact animals. Administration of cMSCs led to an increase
in relative number of fertilized oocytes after stimulation of
superovulation (by 38%), the pregnancy rate in natural
estrous cycle (by 20%) and the average size of the offspring
(by 98%) compared with the control animals.

Thus, an intravenous injection of cMSCs produced a
modulatory effect on the course of inflammation, restored
folliculogenesis without activation of apoptosis in oocytes,
and increased the relative number of embryos obtained after
stimulation of superovulation as well as the pregnancy rate
and average litter size in natural estrous cycle.
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BnusaHue 3KCTPakTOB KPUOKOHCEPBUPOBaHHbIX (pparMeHTOB KOXWU MOPOCAT Ha
COCTOSIHME MPO- N AHTUOKCUAAHTHOM CUCTEMbI NPU KPUOAECTPYKLUN KOXMN
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UHcmumym nipobriem Kpuobuonozauu u KpuomeduyuHsl HAH YkpauHbl, 2. Xapbkos
Effect of Extracts of Cryopreserved Piglet Skin Fragments on State of Pro- and
Antioxidant Systems Following Skin Cryodestruction
A.A. Vlasov, G.A. Kovaloy, I.V. Belochkina, L.N. Tynynyka, B.P. Sandomirsky

Institute for Problems of Cryobiology and Cryomedicine
of the National Academy of Sciences of Ukraine, Kharkiv, Ukraine

KpronecTpykunsi KoK CONPOBOXKIAETCS YCHIICHHEM
IpoIeccoB mepekucHoro okuciaeHus nunuaos (I1OJI).
OmHMM W3 MOKa3aTeled MHTEHCHBHOCTH MEPOKCHUAALNU
JIUMHJIOB ABJIIETCS COIePKaHNE MPOTYKTOB, PEarHpyIOLIIHX
¢ TnobapoutypoBoii kucnoroit (TEK-akTHBHBIX TPOAYKTOB
(TBK-AII)) u muenoBeiMu korbrOTaTamu ([K). CocTostame
AQHTHOKCHJIAHTHOH CHCTEMBI MOYKHO OLICHUTB 10 aKTUBHOCTH
cynepokcuaaucmytassl (COJl) u karanaszpl. C TOMOIIBIO
nokaszaTesneil mpo- U aHTHOKCUJAHTHOM CHCTEMBI B CHIBO-
POTKE KPOBH MOKHO OLICHUTH BBIPAYKEHHOCTH BOCTIATUTEb-
Horo nporiecca. M3BecTHO, YTO SKCTPAKTHI KPHOKOHCEPBHPO-
BaHHBIX (parmeHToB Koxku nopocst (IKII) yckopsior
32)KUBJICHUE XOJIOJIOBBIX PaH.

Iens pabotel — onpenenenue Brustaus K11 Ha nHTEHCHB-
HocTh [1OJI B oprann3Me >KUBOTHBIX C XOJIOIOBBIMHU PaHAMH.

Pansl MogenupoBanu y Kpbic TMHUHN « CUHKCY» METHBIM
aNIUINKaTOPOM, OXJIAXkIEHHBIM 10 TemnepaTypsl —196°C
(mmametp — 10 mm, sxcrosutst — 120 ¢). JKuBoTHbIe passe-
JIeHBI Ha 3 TpyMIbL: SKcnepuMeHTanbHas — BBegenue DKII
(0,5 mr/kr) [T1ar. 64381A, Yrpauna, MITK7 A61K35/12], koHT-
ponbHas —BBeaeHue 0,9% pactsopa NaCl, Hopma — HHTaKT-
HBIC )KUBOTHBIC. VIHBEKIINH TPOBOANIN BHYTPHOPIOIINHHO,
©KEJJHCBHO B TEUCHHUE BCET'0 AKCIIepuMeHTa. IHTEeHCHBHOCTh
TTOJI onpenensnu no conepxkanuto TBK-AIL, JIK, a Takxke
aktuBHOCTH CO/I M KaTanasbl B CLIBOPOTKE KPOBH.

YCTaHOBIIEHO, YTO KPUOACCTPYKLUS KOKU COTPOBOXK-
JaeTcsl CYLIIECTBEHHBIM HapyIlIeHHEeM OallaHca Mpo- |
AHTUOKCUJAHTHOM cucteMbl. Ha 7-e cyTku sKxcriepuMeHTa
coznepkanne TBK-AITu JIK nossiuanocs B 1,7, Ha 14 cytku —
B 1,5,Ha21-e cyTku — B 1,4 pa3a. AxtuBauus [1OJI conpo-
BOXK/1anachk cHIbKeHHeM aktuBHOcTH CO/l 1 karanassl: Ha
7-e cytku— B2,3u2,0 paza, Ha 14-e cytku —8 2,0 1,9, Ha
21-e cytku — B 1,7 m 1,8 paza. Y XHBOTHBIX JKCIIEpH-
MEHTaJIbHOM rpymnsl Ha 7- 1 14-e cyTku ypoBens TBK-AIl u
JK crarucTHuecky 3HAYMMO HE OTIIMYAJICS OT ITOKa3aTeIen
B KOHTPOJIbHOH rpymme. Ero cHmxenue (10 HOpMaIbHBIX
3HAYCHUIT) OTMEUYCHO Ha 2 1 -¢ CyTKH. AKTHBHOCTb KaTaasbl
Ha 7-¢ CyTKH HE M3MEHAJACh, €€ yBEIHUCHHUE 3auKcH-
poBano Ha 14-¢ (B 1,4 pa3a) u 21-¢ (10 ypOBHS HOPMBI) CYTKH
skcnepumenTa. [Tokasarenu aktuBHoct COJl Ha 7- 11 14-¢
CYTKH ITPEBBIIIAIIN 3HAUYCHUS B KOHTPOJIBHOM rpymme B 1,3 n
1,2 paza coorBercTBeHHO. Ha 21-¢ cyTku HaOmOMamach ux
HOpMaJIM3aLusl.

Takum o6pazom, npumenenune DKII cnmocobeTByeT
BOCCTAHOBJICHHIO OajlaHCca IMPO- M aHTHOKCHIAHTHOM CHCTe-
MBI Yy 5KMBOTHBIX C XOJIOJJOBBIMH PaHAMH, YTO ITPOSABISACTCS
cHmkenueM coneprxkanust TBK-AIT u JIK, a Takyke noBblie-
nueM aktuBHOcTH COJ] 1 KaTanasbl B CBIBOPOTKE KPOBH.

[NomyueHHbIe pe3yIbTaThl CBUICTEIBCTBYIOT O IIEPCIEK-
tuBHOCTU TipuMeHenus DKII s perynsuuu paHeBOro
mporecca.
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Skin cryodestruction is accompanied by strengthening
of lipid peroxidation (LPO) processes. One of indices of
lipid peroxidation intensity is the content of products,
reacting with thiobarbituric acid (TBA-AP) and diene
conjugates (DC). The state of antioxidant system may be
assessed by superoxide dismutase (SOD) and catalase
activity. By using the indices of pro- and antioxidant system
in blood serum we may assess the degree of inflammatory
process manifestation. Extracts of piglet skin cryopreserved
fragments (PSE) are known to accelerate the cold wound
healing.

The research aim was to determine the PSE effect on
LPO intensity in animals with cold wounds.

Wounds were modeled in Sphinx rats using copper
applicator, cooled down to the temperature of—196°C (10 mm
diameter, 120 s exposure). Animals were divided into
3 groups: experimental group was treated with PSE
(0.5 mg/kg) [Patent of Ukraine 64381 A, IPC7 A61K35/12];
the control animals were injected with 0.9% NaCl solution;
and the intact animals were the norm. The intraperitoneal
injections were done daily through the whole experiment
period. The LPO intensity was determined by the content
of TBA-AP, DC, as well as SOD and catalase activity in
serum.

Skin cryodestruction was established as accompanied
by a significant disorder in balance of pro- and antioxidant
systems. To days 7, 14 and 21 of the experiment the content
of TBA-AP and DC increased in 1.7, 1.5 and 1.4 times,
respectively. The LPO activation was accompanied with a
decreased activity of SOD and catalase: to days 7, 14 and
21 it was in 2.3 and 2.0, 2.0 and 1.9, 1.7 and 1.8 times,
respectively. In animals of experimental group to days 7
and 14 the level of TBA-AP and DC did not significantly
differ from the indices in the control group. Its decrease
(down to the normal values) was observed to day 21. The
catalase activity remained unchanged to day 7, its augmen-
tation was recorded to days 14 (in 1.4 times) and 21 (up to
the norm). The indices of SOD activity to days 7 and 14
exceeded the values in the control group in 1.3 and 1.2 times,
respectively. Their normalization was observed to day 21.

Thus, the PSE application contributes to recovery the
balance of pro- and antioxidant systems in animals with
cold wounds, manifested in a decreased content of TBA-
AP and DC, as well as in increased activity of SOD and
catalase in blood serum. Our findings testify to the prospects
of PSE application for wound process controlling.
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BnusHne KpMokoHCepBUPOBaHHOW KOPAOBOM KPOBU Ha COCTOSIHME BeretaTuBHOMU
perynsiuMm cepae4yHoro pyMTtma y KpbiC € aliIuMEHTapHbIM OXUPEHUEM
E.A. YepHssckas, B.I. Babuinyyk
UHcmumym nipobriem Kpuobuornozuu u KpuomeduyuHsl HAH YkpauHbl, 2. Xapbkos
Influence of Cryopreserved Cord Blood on Heart Rate
Autonomic Regulation in Rats with Alimentary Obesity
E.A. Chernyavskaya, V.G. Babijchuk

Institute for Problems of Cryobiology and Cryomedicine
of the National Academy of Sciences of Ukraine, Kharkiv, Ukraine

B HacTosmee BpeMs OCHOBHYIO 9acTh OOJBHBIX C
CEPICYHO-COCYANCTOM MaTOIOTHEH COCTABIIAIOT MAI[HEHTHI
C QIMMEHTAPHO-KOHCTUTYIIHOHAIBHBIM THIIOM OXHPEHUS
[ArgpuanoBa O.JI., 2015]. UccnenoBanus B obnactu
OMOIIOTMN ¥ MEIUIIMHBI ITOKA3aJTH BBICOKYIO 3()()eKTHBHOCTh
KOMIIOHEHTOB KOPZOBOM KPOBHU MPHU JICYCHUH PA3THIHOTO
poJia MaToJIOTHYECKUX COCTOSHHIM, B TOM YHCIIE U 3a00J1eBa-
HUH CEPIIEYHO-COCYIUCTON CUCTEMBI.

Ienas paboTHl — U3y4eHHE OCOOCHHOCTEH BIMSHUS
KPHOKOHCEPBUPOBAHHBIX SIPOCOICPIKAIINX KIIETOK KOPO-
Boit kposu (SICK KK) Ha mokazaresny ceKTpaibHOT 0 aHAIIH3a
BapuadenbHocTH cepednoro purMa (BCP) y )KHBOTHBIX ¢
anuMeHTapHbIM oxuperneM (AO).

WccnenoBaHus BBIIOJHEHBI Ha OCNBIX 6-MECSAYHBIX
OecropoJHBIX KpbIcax-camuax. JKHuBOTHbIE ObUTH pa3/iesieHb
Ha 3 TpyNIbl: MHTAKTHBIE (310POBBIE) KPBICHI; KPBICHI C
mozenbio AO; KpbIchl ¢ MOJEIbI0 AO, KOTOPBIM BBOAMIIN
SICK KK. MogenupoBanue AO oCyIIEeCTBIAIN MyTeM
CoZiep KaHNs KUBOTHBIX Ha BBICOKOKAJIOPHITHOM pallMOHE
[bapanos B.I', 1972]. Paamopoxennsiii mpenapat ICK KK
YeJI0BeKa BBOAMIN BHY TPHOPIONIMHHO, OTHOKPATHO B J103€
3%10° CD34" xi/kr Beca )KUBOTHBIX. CIICKTpaJIbHBII aHAIH3
BCP nposoauiu ¢ nomouiso nporpammsl «Ilomu-Crnexrp-
Purm» («Heitpo-Cod1», Poccus) Ha cneayromue CyTKH,
yepes HeJeIII0 M MECSI] ITOCIIe BBECHHS Tpernapara.

VY JKHUBOTHBIX € MOfenbi0o AO OTMEYEHO CHHKEHHUE
mokasareneit oomert mourHoctH (Total Power; TP) ciekrpa
HEHpOryMOpaIbHOM PEryJsny 110 CPAaBHEHHUIO C IPYITION
KpbIc 0e3 OKUpeHnst (MHTAaKTHBIX ). COCTOSIHHE PEryIsITOPHBIX
CHCTEM 3THX JKUBOTHBIX XapaKTEPU3yeTCsI HU3KUM YPOBHEM
napacUMIATUYECKUX BIHUSHUN HAa TUHAMHUKY CEpPACYHOIO
pHUTMa IIPY OTHOCUTENTFHO COXPAHSIONIEMCS TOHYCE CUMITa-
THYECKOTO OT/IeNIA BereTaTuBHON HepBHOH cuctembl (BHC).

Ha crienyronme cyTkn ociie mpuMeHEHHs! KPHOKOHCEp-
BupoBaHHbIX JICK KK nokazarenu TP Bo3pacrtanu no otHo-
IICHUIO K KOHTPOJIbHBIM 3HAUCHHSIM 32 CYET aKTUBALINHU KaK
BEreTaTUBHBIX LIEHTPOB, TaK M T'YMOPAIBHOTO 3BEHA PEry-
nsun. B oTianeHnbie cpoku HaOmoneHus (Yepes3 Helleto 1
mecst nociie BeeneHus SICK KK) y xpreic oTmedancs emie
6ounee cymectBeHHbI mogbeM TP Ha GoHE KOHTPOIBHBIX
3HaueHHH. Ee pocT OB pe3yabTaToM MOBBIMICHHS TOHYCA
CHMITaTHYECKOT0 ¥ MapacumMmnarndeckoro otraenos BHC.

TakuM o6pazom, Ha OCHOBAaHUH IPOBEACHHBIX HAMHU
SKCTIEPUMEHTANIBHBIX HCCIICIOBAHNI MOYKHO ITPEATIONIOKHTH,
yto BBeneHue npenapata ICK KK xuBoTHBIM ¢ MOJIEIbIO
AOQ axTHUBHpYET BETeTaTHBHBIE ICHTPBI, KOTOPBIE IIPEICTaB-
JISIIOT CaMblii BBICOKMI YPOBEHb aBTOHOMHOW HEPBHOM
CHCTEMBI, a OHA SIBJIIETCS HanboJiee pa3BUTHIM U OBICTPBIM
nyteMm peaiuzauni 3(p(GeKToB HEHPOryMopaabHOM pery-
JISILIAH.
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Nowadays most patients with cardiovascular pathology
suffer from alimentary-constitutional obesity [Andria-
nova O.L., 2015]. Investigations in the field of biology and
medicine have shown a high efficiency of cord blood
components in therapy of different pathological states,
including cardiovascular diseases.

The research aim was to study the features of the effect
of cryopreserved cord blood nucleated cells (CB NCs) on
indices of spectral analysis of heart rate variability (HRV) in
animals with alimentary obesity (AO).

Research was performed in white 6-month-old outbred
male rats. Animals were divided into 3 groups: intact
(healthy) rats; rats with simulated AO; rats with simulated
AO and treated with CB NCs. We simulated AO by keeping
animals on a high calorie diet [Baranov V.G., 1972]. Frozen-
thawed preparations of human CB NCs were intraperito-
neally administered once at a dose of 3x10° CD34" cells/kg
of body weight of animals. The HRV spectral analysis was
performed using the Poly-Spectrum-Rhythm software
(Neurosoft, Russia) next day, in a week and a month after
preparation administration.

In AO-simulated animals we observed a decrease in
spectrum total power (TP) of neurohumoral regulation
compared to the group of non-obese rats (intact). State of
regulatory systems in these animals was characterised by a
low level of parasympathetic effects on heart rate dynamics
on a background of relatively persistent tone of sympathetic
nervous system (SNS). Next day after applying cryopre-
served CB NCs the TP indices reached the control values
due to activation of both vegetative centers and humoral
regulation component. Within the long-term observation
(in a week and a month after CB NCs) we observed even
stronger rise of TP at the background of the control values.
Its growth resulted from an increased tone of sympathetic
and parasympathetic nerve systems.

Thus, basing on our findings the administration of CB
NCs preparation to animals with experimental AO presu-
mably activates the autonomic centers, representing the
highest level of autonomic nervous system, which is the
most developed and rapid way to implement the effects of
neurohumoral regulation.
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BnusiHne KpMOKOHCEPBUPOBAHHOWN CbLIBOPOTKM KOPOOBOW KPOBU
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Prooxidant-Antioxidant System in Rats with Myocardial Necrosis
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[Tounck 1 coBepIICHCTBOBAaHNE METOI0B PO HIAKTHKH
1 Tepanuu nH(papKTa MHOKap/ia OCTaeTCs OTHON 13 Hanbo-
JIee aKTyaJIbHBIX 33j[a4 COBpeMeHHOI Meaniuubl. Cpean
OuomnpenaparoB, CTUMYIHPYIOIIUX PereHepaTHBHO-TIIIACTH-
YeCKHUe MPOoIIecChl, 0c000e BHUMAHNE YACTIACTCS KPUOKOH-
cepBUpoBaHHON cbIBOpoTke KopaoBoil kpoBu (KCKK).
He menbimmii mHTEpEC BBI3BIBAIOT @yﬂnepe\l’{m C,, (C,),uro
CBSI3aHO C MX BBICOKOW aHTHOKCHIAHTHOW aKTHBHOCTBIO.
Ucnonb3oBanue tepanesruyeckoro norenuuana KCKK B
coueranun ¢ C I KOPPEKIHUH MOCTHHPAPKTHOTO
COCTOSIHUSI MOXKET OBITh PE3yJITaTUBHBIM.

Ilenp uccnenoBaHus — onpejeileHue Nokasaresue
nepexucHoro oxucienus aununos (ITOJI) u aktuBHOCTH
AHTHOKUCINTENBHBIX (hepMeHTOB (AOD) ocie mpruMeHeHHs
KCKK u C_ Ha ¢oHe HEKpO3a MHOKap/ia y KpbIC.

Hexpo3 muokapaa (HM) moaennpoBau myTeM KproBo3-
nercTBrs B TedeHue 20 ¢ Ha CTEHKY JIEBOTO KeIyJ0uKa
(mnametp anmunkaropa 3 mm) [Cnera U.B. u coasr., 2011].
Bayrpumsimeano eoammn KCKK B mo3e 0,1 mir/kr macchb
TeJIa pa3 B CYyTKH, HAuMHAasi CO CIEAYIOIIETO THS IOCIe
oneparuu (IATh MHBEKIHMH B Teuenne Henenm). Pacteop C
BBOJWJIM BHYTPUOPIOIIUHHO, B CYMMapHO# no3e (Tpu
uHbekiun) 0,5 MI/Kr Macchl Teja pas B CYyTKU €XKCIHEBHO,
HaunHasg co gHA omepanuu. JKuoraeie ¢ HM Ovinn
pasznenensl Ha rpymmbl: | — koHTponas (HM); 2 — HM u
Beenenne C; 3 — HM n KCKK; 4 — HM, C, u KCKK.
NurencuBnocth I1OJI onpenensnu no coaepx aHUIO
nueHoBbIX koHbIoraToB (/IK), TBK-akTuBHBIX POAYKTOB, &
TaKkKe akTUBHOCTH cynepokcupancmyTtassl (CO/I) n kara-
Ja3bl B CHIBOPOTKE KPOBM M TKaHH cepamna Ha 7-, 14- u
28-€ CYTKH IOCJIE ONEPALIUU.

B rpynmne kontpost Ha 7-e cyTku nokazaresnu [10J] 0pum
MaKCHMaJbHBI U TpeBbIany HopMmy utd TBK-akTuBHBIX
npoaykToB B 3,2 u 1,7 paza, nnst JIK—82,4uB 1,5 paza B
TKaHA MUOKap/ia ¥ CBIBOPOTKE COOTBETCTBEHHO. AKTUBHOCTb
karaya3el 1 COJ] Obl1a CHHIKEHA COOTBETCTBEHHO B 1,9 u
1,6 pa3a B ceiBopoTke U 2,4 u 1,8 paza B Muokape. Hanpas-
JIGHHOCTb U3MEHEHUH HCCIeayEeMbIX TToKazaTesnei 10 28-x
CYTOK BO BCEX Ipynmax Oblia cXomHOW. Paznmmuns mexmy
rpymnmnaMu 00Hapy>KUBAIH TI0 MHTEHCUBHOCTH N3MEHEHUH
UCCIeAyeMbIX MoKa3zarenei. B rpynme 4 3Haunmoe mo
CPaBHEHHIO C APYTHUMHU T'PYNIaMU CHH)KCHUE yPOBHS
cozeprxkanus npoaykroB [TOJI kak B CBIBOPOTKE KPOBH, TaK
U TKaHU MHUOKapjaa, U NoBbllIeHUuEe akTuBHOCTU AOD
HaOmoanm yxe ¢ 7-xX cyTok nocie moaenupoBanus HM, a
HOpMAaJTU3aIMI0 YaCTH TIOKa3aTenel — K 14-M cyTkam.

Taxum obpazom, kommiaekcHoe npumeHerne KCKK u
C,, B TIEPBBIC JTHU MOCIIE MOJIETMPOBAHHS HEKPO3a MHOKap/ia
CIIOCOOCTBYET yCKOPEHHIO BOCCTAHOBICHHS Oalanca
ToKa3aTesiel Mpo- M aHTHOKCHAHTHON CHCTEMBI.
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Search and improvement of the methods of preventing
and treatment of myocardial infarction is one of the most
urgent problems of current medicine. Among the biological
products, stimulating the regenerative-plastic processes, a
special attention is paid to cryopreserved cord blood serum
(CCBS). No less interesting are the C fullerenes (C,)), due
to their high antioxidant activity. Using the CCBS therapeutic
potential in combination with C_ can be effective for the
post-infarction state correction.

The purpose of this study was to determine the indices
of lipid peroxidation (LPO) and the activity of antioxidant
enzymes (AE) after applying the CCBS and C,; on the
background of myocardial necrosis in rats.

Myocardial necrosis (MN) was simulated by 20 second-
long cryoexposure in the left ventricular wall (3 mm diameter
applicator) [Sleta I.V. et al.,2011]. CCBS was intramuscularly
administered in a dose of 0.1 ml/kg body weight once a day
starting from the next day after surgery (five injections in a
week). The C, solution was intraperitoneally administered
in a total dose (three injections) of 0.5 mg/kg of body weight
once a day daily starting on the day of surgery. The animals
with MN were divided into the groups: 1 — control (NM);
2 —NM and the introduction of the C,; 3 —NM and CCBS;
4—NM, C_ and CCBS. The intensity of lipid peroxidation
was determined by the content of diene conjugates (DC),
TBA-active products, as well as the activity of superoxide
dismutase (SOD) and catalase in blood serum and heart
tissue to days 7, 14 and 28 after the surgery.

In the control group to day 7 the LPO indices were
maximal and exceeded the norm in case of TBA-active
products in 3.2 and 1.7 times, in case of DCs they were 2.4
and 1.5 times higher in myocardial tissue and serum,
respectively. The activity of SOD and catalase was reduced
respectively in 1.9 and 1.6 times in serum and in 2.4 and 1.8
times in myocardium.

The direction of changes in the studied indices till the
day 28 in all the groups was similar. The groups differed by
the intensity of the studied parameters changes. In group 4
the significant versus other groups reduction of LPO
products in blood serum and myocardial tissue as well as
an increased AE activity were observed starting from day 7
after NM modeling and the normalization of the part of the
indices was found to day 14.

Thus, the combined application of CCBS and C; in the
first days after experimental myocardial necrosis contributes
to the restoration of the balance of the indices of pro- and
antioxidant systems.
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Xapaktep pacnnacTtbiBaHUA U CTPYKTypa LUTOCKereTa
Me3eHXMMalibHbIX CTBOJIOBbIX KITIeTOK KOCTHOINro mo3ra
npu KynbTUBNPOBAHUN Ha XUTO3aHOBbIX MaTpuuyax
A.B. Kucenb', B.B. Kupowka?, T.IN. boHgapeHko'?, B.A. MNeTtposa3,
O.I. baknaruna®, O.0. YepHskos?, FO.A. Ckopunk®*

" XapbKkosckull HayuoHarsbHbIl yHUsepcumemum. B.H. KapasuHa, e. Xapbkos
2liHcmumym npobnem kpuobuonoauu u kpuomeduyuHsbl HAH YkpauHbi, 2. Xapbkos
SIHcmumym ebicokoMorneKysipHbIx coeduHeHul PAH, Poccust
4CaHkm-lNemepbypeackas 2ocydapcmeeHHasi XUMUKO-ghapMmauesmuyeckast akademusi, Poccus

Character of Spreading and Cytoskeleton Structure of Bone
Marrow Mesenchymal Stem Cells Cultured on Chitosan Scaffolds
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B Hacrosmee BpeMs OMONMONMMEpPHBIE MAaTPHUIBI Ha
OCHOBE XMTO3aHa IIPOKO IPUMEHSIOTCS B 00IaCTH TKaHe-
BOH MHKeHepHH. MUKPOCTPYKTYpa TAKUX MaTPHIl — OAMH
13 (paKTOPOB, OIPEIEIAIOIINX AAT€3UBHBIC XaAPAKTEPUCTHKH,
CKOpOCTH ITpoH(epanny ¥ HarpaBJIeHHOCTb AU PepeHIn-
poBku kietok. Llens manHO# paboThl — McciieO0BaHNE
XapakTepa pacIulacThIBaHUS, CTPYKTYPBHI IIUTOCKEIETa 1
nponudepanuu Me3eHXUMaJIbHBIX CTBOJIOBBIX KJIETOK KOCT-
Horo Mo3ra (MCK KM) ripu KyTETHBHPOBAHHN Ha XUTO3aHO-
BbIX MaTpHIax (XM) ¢ pa3nuaHON# MUKPOCTPYKTYPOH.

Jlns Bu3yanu3anuu akTuHoBoro nurockeneta MCK KM
nocJe 2-X CyTOK KyJIbTUBUPOBaHUS HA XM UCTIOIB30BaIN
mero[ puryopecuentTHoro okpaimBanus « TRITC-conjuga-
ted Phalloidiny» («Sigmay, CIIIA) B koHtieHTparmu 1:1000.
dopmy 1 paciiacThIBaHHE KIETOK IIPH KyJIHTHBHPOBAaHHN
Ha XM OLeHUBAIH C TOMOIIBI0 HHBEPTHPOBAHHOTO (ITyo-
pecuenTHoro Mukpockona «AmScope XYL-403» (Kurait).
[ponudeparnuro KIETOK HU3y4anu Ha 1-¢, 3-u u 5-¢ cyTKu
KynbTUBUpOBaHus ¢ nomouibio MTT-tecta. Mccnenosanu
XM («buomporpeccy, Poccust) cnenyromux rpynm: A —
BbIJIepKaHHBIE B BakyyMe mpu 60°C B TeueHne 6-Tu CyToK
(conerast popma); B —6e3 TepmoobpadoTKH, 00paboTaHHBIC
2%-M pacTBOPOM aMMOHMS U TIEPEBEICHHBIC B OCHOBHYIO
¢dopmy. XUTHHOBBIE MaTPHUIBI 00EUX TPYIII COIEPIKAIN
yacTulpl nano-chit B konteHtparmu 1 1 5%. Yactuipl nano-
chit pasmepom 0,1-0,2 MM noryganu u3 Gppakuuu O-XUTHHA.

YeTaHOBIEHO, YTO OKa3aTesb NOpUcTocTH XM rpymms! A
ObLT 3HAYUMO BbILe, yeM rpyriisl B (0,286 u 0,583 Ha cm?
cootBeTcTBEeHHO). [Ipn BBenennn B coctaB XM 5% nano-
chit mamensutace mopucrocts XM. Tak, B rpymme A 3TOT
rokasaresns cHikancs 10 0,173 na cm®, Toryia kak B rpymme B
nosbiaics 10 0,787 cv?.

[Ipu kyneTHBHpOBaHUH Ha oOpas3nax XM (rpymma A —
5% nano-chit u rpynmna B — 5% nano-chit) MCK KM umenn
BepeTeHO00pa3Hyo unu Gudpodracrononodbuyo hopmy,
YTO XapaKTEePHO JJIsI Ky IbTHUBHPOBAHMUS TAHHOTO THIIA KJICTOK
Ha ITacTUKe. MUKpO(QUIaMEHTHI aKTHHA OBIIIH PABHOMEPHO
pacripeqiesieHbl 1o BceMy 00beMy nuToriasMel. Crexyer
OTMETHTb, YTO PH KYJITUBUPOBAHNN Ha XM IUIOIIA/Ib pac-
TUTACTBIBAHMS U (pOpMa KIETOK rpymmsl B Opum comocra-
BHUMBI C KOHTPOJIEM. YCTaHOBIJICHO, YTO JWHAMHUKAa pOCTa
MCK KM na XM rpynnst A u A — 5% nano-chit 6puta
Hiwke, yeM Ha XM rpynmsl B u B — 5% nano-chit n mactuke.

Taxum 00pazom, MOXKHO cIIeTIaTh BBIBOJI, UTO IIOBE/ICHHE
B KynbType MCK KM Ha XM onpexnenseTcss MUKPOCTPYK-
Typoi cybcTpara.

npo6nembl KpUOOMONOrUM 1 KPUOMEAULIMHDI

problems of cryobiology and cryomedicine
Tom/volume 26, Ne/issue 2, 2016

Nowadays the chitosan-based biopolymer scaffolds are
widely applied in tissue engineering. The microstructure of
these matrices is one of the factors, determining adhesive
characteristics, proliferation rate and direction of cell
differentiation. The research objective was to study the
character of spreading, cytoskeleton structure and
proliferation of bone marrow mesenchymal stem cells (BM
MSCs) cultured on chitosan scaffolds (CS) with different
microstructure.

To visualize actin cytoskeleton after 2 days of culture
on CS the BM MSCs were stained with fluorescent TRITC-
conjugated Phalloidin (Sigma, USA) in 1:1000 concentration.
Cell shape and spreading during culture on CS were assessed
with inverted fluorescent microscope (AmScope XYL-403).
Cell proliferation was studied to days 1, 3 and 4 of culture
with MTT-test. We studied the CS (Bioprogress, Russia)
divided to the following groups: the group A comprised
the specimens, exposed in vacuum at 60°C within 6 days
(salt form); the group B consisted of scaffolds without
thermal processing, treated with 2% ammonium solution
and thereby transformed into the basic form. Chitosan
scaffolds of both groups contained the nano-chit particles
in 1 and 5% concentrations. The 0.1-0.2 mm nano-chit
particles were procured from a-chitin fraction.

The CS porosity index in group A was established to be
much higher, than in group B (0.286 and 0.583 per cm’?,
respectively). When introducing 5% nano-chit into the CS
its porosity was changed. In group A this index reduced
down to 0.173 per cm’, and in group B it increased up to
0.787 per cm’.

During culture on CS samples (groups A and B both
with 5% nano-chit) the BM MSCs were of spindle or
polygonal shape, typical for cells cultured on plastic. The
actin microfilaments were uniformly distributed in the entire
cytoplasm. Of note was the fact, that the spreading arca
and the shape of cultured cells of group B were close to the
control indices. The dynamics of BM MSCs growth on CS
in group A and group A with 5% nano-chit was lower than
in the cells of group B and group B with 5% nano-chit or
cultured on plastic.

Thus the behaviour of BM MSCs during culture on CS
depends on a substrate microstructure.
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BnusHue HM3KMX TemMnepaTyp Ha NPOTEKTOPHOE AENUCTBME IKCTPAKTOB MNilaueHTbl
YyerioBeKka no OTHOLUEHUIO K 3pUTPOLIUTaM B YCITOBUAX OKUCIIUTEINIbHOro cTpecca
C.B. HapoxHbin, C.J1. PozaHoBa
UHcmumym nipobriem Kpuobuornozuu u KpuomeduyuHsl HAH YkpauHbl, 2. Xapbkos
Low Temperature Influence on Human Placenta Extract Protective
Action Towards Erythrocytes Against Oxidative Stress
S.V. Narozhnyi, S.L. Rozanova

Institute for Problems of Cryobiology and Cryomedicine
of the National Academy of Sciences of Ukraine, Kharkiv, Ukraine

OkeTpakT maneHTs yenoseka (O11H) B cBoem cocrase
COJZICPKUT OONBIIOE KOJUYECTBO BEIIECTB, SIBISIOIIUXCS
AQHTHOKCUIAHTAMH, YTO OOYCIIaBIMBAET MEPCIEKTURY UX
NPUMEHEHUS B KIMHUYECKOHN NMpaKTHUKE MPU JCUCHUHU
3a00JIeBaHN, BRI3BAHHBIX OKUCIATEIEHBIMU IPOIIECCAMHU.

O01acTh KIIMHAYECKOTO MTPUMEHCHHUS ITAIIEHTH MOXKET
OBITH pacHIMpEHa 3a CYCT MCIOJB30BAHMS KPUOTCHHBIX
TexHonmorui. OHaKO XpaHEHNE Pa3INIHbIX OHOTOTHYECKUX
00BEKTOB MPU HU3KUX TEMIIEPATypax MOXET IMPUBECTH K
MoOIU(UKAUK UX CBOWCTB. Mcxoms U3 3TOr0 H3ydeHHE
AHTUOKCHUJIAHTHOTO ICHCTBUSI SKCTPAKTOB ILTALICHTHI B 3aBU-
CHUMOCTH OT TEMIIePaTyPbl XPAHEHUS SIBIISICTCSI HEOOXOIH-
MBIM IIarOM JUISI IIOCJICAYIOMIETO BHEIPCHUS UX B KIIMHU-
YECKYIO MPAKTHUKY.

Boano-conesbie D114 momyuanu u3 miarnest (39 Henenb
recTalny) MyTeM TOMOTCHHU3AIMH M MOCIeayomei KC-
no3unuu ¢ pocarao-conessm Oydepom (PCB; pH 7,4).
DpUTPOLUTHI HHKYOHPOBAIH C SKCTPAKTAMHU (CBEKEBBIIC-
JICHHBIMH U TTOCJIC 3aMOPaKHBAaHUS-OTTANBAHNUS ) B TCUCHUC
yaca, nocie yero orMeiBanu oT DITY. Jlanee cycneH3uio
SPUTPOLIUTOB HHKYOHUPOBAIH C IIEPEKUCHIO BOJOPOA MTPH
20°C B Teuenne 30 muH. 3aTeM 00pasiibl HEHTPUPYTUPO-
BaJI, IPOIICHT TEeMOJIM3UPOBABIIUX KIETOK U3MEPSUIH T10
BBIXO/Ty TEMOITIOOWHA, PETUCTPHPYS MOTVIOMICHUE HA [UTHHE
BOJIHBI 540 HM. YpOBEHb IEPEKUCHOTO OKUCIICHUS JIMITUI0B
ONpPEeNIsUIH O COACP)KAaHUIO MPOAYKTOB PEaKIUH C
THOO0APOUTYPOBOM KHCIOTOM.

Bri3BaHHbBIN nelicTBUEM NIEPEKUCH YPOBEHb T€MOJIN3a
3HAYHUTEIHHO CHIDKAeT (Ha44%) OITY u3 cBexel IIIaleHTHI.
DKCTpaKThl U3 IJIALEHThI, 3aMOpOKeHHON 10 —196 1 —20°C,
COXPAaHSIOT CBOC MPOTEKTOPHOE JCUCTBUE, HO MPH ITOM
HaOo1aeTcss CHUKeHHE d(PPEKTUBHOCTH OTHOCUTEIBHO
CBEKETIPUTOTOBJICHHBIX IKCTPAKTOB HAa 9 1 19% cooTBeT-
CTBEHHO. 3allIUTHOE JCHCTBUE IKCTPAKTOB CBA3aHO HE TOJIBKO
C IIPHCYTCTBYIOIICH B HUX KaTaJla30i, HO U ¢ 00JIee HU3KOMO-
JCKYJISIPHBIMU KOMITOHEHTAMH, 3aIIUTHOE ICHCTBHE KOTO-
PBIX, TO-BHIUMOMY, OOYCIIOBICHO B3aHMOJICHCTBUEM UX C
MeMOpaHOH.
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Human placenta extract (HPE) is a rich resource of
antioxidants that makes it prospective to be applied in clinical
practice to treat oxidation-induced diseases. Cryogenic
technologies could be used for widening the perspectives
of placenta clinical application. However, the storage of
various biological tissues in a frozen state can result in the
modifications of their properties. Thus, the studying of
placenta extracts antioxidant effect depending on a storage
temperature is a mandatory step prior to their application.

Water-saline HPEs were obtained from placentas (39
weeks of gestation), by homogenizing and following expo-
sure with phosphate buffer saline (PBS) (pH 7.4). Erythro-
cytes were incubated with the extracts (fresh or freeze-
thawed) for 1 hr, afterwards the erythrocytes were washed
of HPE. Then the suspension of erythrocytes was incubated
with hydroperoxide at 20°C for 30 min. The samples were
centrifuged and the percentage of hemolyzed cells was
measured by hemoglobin release, recording an optical
density at 540 nm. The level of lipid peroxidation was
assessed by the products of reaction with thiobarbituric
acid.

The extracts obtained from the fresh placenta signifi-
cantly lowered the level of hemolysis caused by peroxide
(down to 44%). The extracts obtained from placenta thawed
after freezing down to—196°C and —20°C kept their protective
action, however, their efficiency lowered by 9% and 19%,
correspondingly, when comparing with the fresh placenta
extracts. The HPE protective action could be stipulated either
by the presence of catalase in them or lower molecular mass
components, the protective effect of those can be condi-
tioned by their interaction with membranes.
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BnusiHne KprmoakcTpakTa nnaueHTbl Ha MopdodyHKLUNOHaNbLHoe
COCTOsIHME NOYeK Npu IKCnepuMeHTanbLHOM HedppuTe XeMmaHa
A.M. BacbkoBuy, .M. Kongakos, H.B. PenuH
UHcmumym nipobriem Kpuobuonozauu u KpuomeduyuHsl HAH YkpauHbl, 2. Xapbkos
Effect of Placental Cryoextract on Morphofunctional
State of Kidneys in Heymann Nephritis
A.M. Vaskovich, I.I. Kondakov, N.V. Repin

Institute for Problems of Cryobiology and Cryomedicine
of the National Academy of Sciences of Ukraine, Kharkiv, Ukraine

[Ipu oueHKe COCTOSHUSI KPOBOOOPAIICHHS B ITOYKE
Ba)XHO YYUTHIBATh PA3HUIY MKy (YHKINOHAIBHBIMH 1
MOp(OMETPHUECKIMH TapaMeTPaMH COCTOSHHUS KPOBOOO-
pamieHust B HepoHax. M3BecTHO, 4TO B HOPME pa3Mepsl
KOPKOBBIX KIIyOOYKOB HPEBBIMIAIOT pa3Mephl IOKCTaMe-
JYJUTSPHBIX, TIOCKOJIBKY B MOYKE CYIECTBYIOT JBa KpyTra
KPOBOOOPAILCHUSI, ITIABHBIM U3 KOTOPBIX SIBISICTCS KOPKOBBIN
[Tapees E.M., 1983].

Lenp nanHON pabOTHI — U3YUYEHUE BIUSHHS BBEJCHUS
KPHOIKCTpakTa ajutorenHoi ruraneHTs! (KOI1) na gyHkimo-
HaJIbHBIC U MOP(OMETPHUYECKHE TTOKA3aTeIH T0UYEK KPbIC
IpH SKcriepuMeHTansHoM Hepure Xetimana (HX).

HccnenoBanus mpoBOJMIN HA 35 HEIMHEWHBIX KPbICaX-
camuax 4-mMecssyHoro Bozpacta maccoit 220-250 1, KOTOpbIM
Ui MozenupoBanuss HX MHTpanepuToHeanbHO BBOIMIN
romoreHaT moyex (1 mi romorenara Ha 100 r Maccel) 1o
MecTHOW aHecte3nel. JKuBOTHBIC OBLIM pa3jieieHbl Ha
3 rpynnsl: 1 —uHTaKTHEIE; 2 — ¢ Moaenbio HX; 3 — ¢ Moaenbio
HX, xoTopbsiM 3 pa3a B Te4eHHE HENIEJIN BHYTPUMBIIICYHO
soguin 0,5 mu KOII, HaunHas ¢ 28-X cyTok mocie
“UMMyHU3auuu. JKUBOTHBIX Ipynn 2 ¥ 3 BBIBOAUIU U3
JKcrepuMeHTa Ha 45- 1 60-e cyTku. CTaTUCTHYECKUI aHAIN3
MIPOBOINIIM, MCIIOJNIB3YSI HENapaMeTPUUeCKU KpUTepui
ManHa-YuTHu.

Ha 45-e cyrku nocne BBenieHnst KOIT y sUBOTHBIX rpymmb! 3
YITy4IIaINCh (pyHKIMOHAIBHBIC TIOKA3aTEN! M0 CPAaBHEHHIO
C TPYHIIOH 2: CHMXXCHUE YPOBHS KpEaTHMHHUHA B KPOBHU C
(62,3 +6,1) o (47,5 + 5,2) MKMOJIB/J1, yBeITHYCHHUE TIOKA3aTe-
s KpeaTrHrHA MouH ¢ (3,2 +0,4) mo (3,95 £ 0,3) MmMoms/T 1
ckopocTH KiryooukoBoi uisrpanun (CKdD) —c (0,42 +0,04)
710 (0,92 +0,05) mn/mMuH. Ha 60-€ CyTKH BBISIBIICHO CHI)KCHHE
YPOBHsI KpeaTHHHHA KpoBH ¢ (63 +0,5) 10 (28 £ 2,5) MKMOJIB/1T
n kpeatuHuHa MouH ¢ (3,75 +0,9) no (2,9 £+ 0,32) mmons/m,
a taroke yBesmaenre CKd ¢ (0,49 +0,06) 1o (0,98 +0,05) mor/mun
10 CPAaBHEHHIO C XKMBOTHBIMU TPYIIIHI 2.

Mopdomerprudecknii aHaIN3 MOKa3aj CYIIeCTBECHHBIC
pasmuuus pa3MepoB Kiryooukos B ruHamuke HX. Jlo BBe-
nernnst KOIT muomaas KOPKOBBIX KIyOOYKOB COCTaBIIsUIA
(9462 + 1845) npu Hopme (8887 = 1679) mxm?. Ilocne
BBejeHus KOII Ha 45-e cyTku 9KCIIepUMEHTa 0TMEYalloCh
3HaYMMOE YMEHbBIICHHE Pa3MepOB IOKCTAMEMYIISIPHBIX
K1y004KoB ¢ (9049 + 1972) no (7700 + 1582) Mxm?, uTO He
oTinyanock oT HopMbl. Ha 60-e cyTku skcrnepuMeHTa y
KMBOTHBIX TPYIBI 3 BBISIBICHO YBEIHUYCHHE Pa3MEpOB
KOPKOBBIX H FOKCTAMEAYILIAPHBIX KITyOOUKOB /10 (8456 £ 1605)
u (8977 £ 1890) MKM? COOTBETCTBEHHO 110 CPABHEHHUIO C
KUBOTHBIMH TPYHIIBI 2, Yy KOTOPBIX 3TH IOKa3aTeln
cocrapisin (8050 £ 889) u (8346 £ 1566) Mmrm>.

Takum o0pazom, BBeZieHHE KPHOIKCTPAKTA IpU cop-
MupoBasiemcst HX Mo)keT IpHOCTaHOBUTH JAJIbHEHIIICE €ro
MIPOTPECCUPOBAHUE, A TAK)KE YCTPAHUTh HapylLICHHUE I10-
YEYHOTO KPOBOTOKA B KOPKOBBIX KITyOOUKax.
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When assessing the blood flow in kidney it is important
to consider the difference between functional and mor-
phometric parameters of blood circulation in nephrons.
Normally the sizes of cortical glomeruli are known to exceed
those of juxtamedullary ones, since there are two circula-
tions in kidney, and the cortical one is principal [Tare-
yev EIM., 1983].

The research aim was to study the effect of introduction
of allogeneic placental cryoextract (PCE) on functional and
morphometric indices of rat kidneys in experimental
Heymann nephritis (HN).

Studies were performed in 35 4-month-old outbred male
rats weighing 220-250 g. The animals were treated
intraperitoneally with renal homogenate (1 ml of homogenate
per 100 g of weight) under local anesthesia to simulate HN.
Animals were divided into 3 groups: group 1 comprised the
intact animals; group 2 consisted of those with experimental
HN; group 3 included those with experimental HN injected
with 0.5 ml of PCE intramuscularly 3 times within a week
starting from day 28 after immunization. The animals of
groups 2 and 3 were sacrificed to days 45 and 60.

To day 45 after PCE administration, the functional indices
in animals of group 3 were improved as compared to group
2: creatinine level in blood decreased from (62.3 + 6.1) down
to (47.5 +5.2) pmol/l; urine creatinine increased from (3.2 +
0.4) up to (3.95 £ 0.3) mmol/l and glomerular filtration rate
(GFR) changed from (0.42 £ 0.04) up to (0.92 + 0.05) ml/min.
To day 60 we revealed a decrease in blood creatinine level
from (63 +0.5) down to (28 £2.5) pmol/l and urine creatinine
from (3.75 +0.9) down to (2.9 + 0.32) mmol/l, as well as the
GFR augmentation from (0.49 + 0.06) up to (0.98 +
0.05) ml/min as compared with animals of group 2.

Morphometric analysis demonstrated significant
differences in glomerulal sizes in the course of HN deve-
lopment. Prior to PCE introduction the area of cortical
glomeruli was (9,462 + 1,845) while the norm was (8,887 +
1,679) pm?. After PCE introduction to day 45 of the experiment
we observed a significant reduction in sizes of juxtamedul-
lary glomeruli from (9,049 + 1,972) down to (7,700 +
1,582) pum?, that did not differ from the norm. To day 60 of
the experiment the animals of group 3 had an increase in
sizes of cortical and juxtamedullary glomeruli up to (8,456 =
1,605) and (8,977 + 1,890) pum?, respectively, as compared
with the animals of group 2 with the indices of (8,050 + 889)
and (8,346 + 1,566) um>.

Thus, the cryoextract administration during the HN may
slow down its further progress, as well as eliminate the
disorder of renal blood flow in cortical glomeruli.

175



HenponpoTtekTopHbin 3cpchekT pakTopoB nnaueHTapHOro
MPOUCXOXAEHUA Ha KIeTKMU rofioBHOro Mo3ra HOBOPOXAEeHHbIX KpbIC
B MoAenu rnyramaTt-MmHAYLUUPOBaHHOMN TOKCUMYHOCTHU
O.B. 4y6, M.B. LeByeHko, B.1O. Mpokontok
UHcmumym nipobriem kpuobuonozauu u KpuomeduyuHsl HAH YkpauHbl, 2. Xapbkos
Neuroprotective Effect of Placental Factors in Model
of Glutamate Induced Toxicity in Newborn Rat Brain Cells
O.V. Chub, M.V. Shevchenko, V.Yu. Prokopyuk

Institute for Problems of Cryobiology and Cryomedicine
of the National Academy of Sciences of Ukraine, Kharkiv, Ukraine

I'myTtamaT-onocpenoBaHHass TOKCUYHOCTD SBIACTCS
OJHUM U3 MEXaHHU3MOB MOBPEKJICHUS HEUPOHOB IpHU
Ppa3IMYHBIX 32a00JICBaHNUAX, B YACTHOCTH UIIIEMUH, TPABMax
TOJIOBHOTO MO3ra M HEHpOAeTreHepaTUBHBIX MATOJOTHAX
[Coyle J.T., Puttfarcken P., 1993]. Panee Obu10 mOKa3aHO
HEHpPOIIPOTEKTOPHOE ACHCTBHE 3CTPOTreHa, ME3CHXUMATBbHBIX
CTBOJIOBBIX KJIETOK, )KHPOBOM TKaHU, YKCTPAKTA IJIAIICHTHI
Ha HEMPOHBI, COCTOSAIIEE B COKPAIIECHUN KOITHUYECTBA
MOBPEKJICHHBIX KJIETOK TOJOBHOTO MO3Ta B pe3yibTare
TOKCHYECKOro HHCYIbTa [Brinton R.D. et al., 2000].

[enbto paboTHI SIBUJIOCH U3yUYeHUE BIUSHUS (AKTOPOB
IUTAI[EHTAPHOTO MPOUCXO0XKACHUS Ha METa00IHMYEeCKYyI0
AKTUBHOCTH KJICTOK FOJIOBHOT'O MO3Ta HOBOPOXKICHHBIX KPBIC
B MOJICITH INTy TaMaT-UHAYIIUPOBAHHON TOKCUYHOCTH.

B paGore ncnonp3oBann MOEIb ITyTaMaT-UHIYIIHPO-
BAaHHON TOKCHYHOCTH KJETOK rojoBHoro mo3ra (KI'M)
HOBOPOXKJICHHBIX KpbIC. KIeTKM MOBpexk1any myTeM HHKY-
6amuu ¢ 10 MM mmyTamara B TeueHue cyTok. Jlo u mocmue
uHKyOarmu ¢ mryramaroM KI'M KyneTHBHpOBaH B cpesie
DMEM, KoHAMIIMOHUPOBAHHOM C (hakTOpamH IareHTap-
Horo npoucxoxaeHus (PIIIT): Me3eHXMMaTbHBIMU CTBOJIO-
BBIMHM KJIETKaMH IUTALEHTHI, SKCINIAHTOM IUTaleHTHI (50 Mr
SKCIUIAHTOB IUTAIIeHTHI HHKyOHpoBanu B 10 Mt cpest DMEM
B TEUEHHME CYTOK) WiH oborameHHbM 10% 3KCTpakToM
IUTALICHTHI (TOMOT€HU3MPOBAITH TKaHb MiareHTsI B 0,9% NaCl
(1:2) n nearpudyruposanu npu 7 000g B Teuenue 10 MuH).
B npyroii cepun 9KCIEpUMEHTOB KOMIIOHEHTBI CPEJl UHAKTH-
BUPOBAJIM HarpeBanueM B Teuenue 10 mun npu 95°C. Mera-
00MMUECKyI0 AKTUBHOCTH KJICTOK orieHuBanu mo MTT-tecty.
KoHTponem ObIiH KJIETKH, KOTOPbIE KyJIbTHBHPOBAIN B CpEIe
DMEM 6e3 no6aBok.

[Mocne nnky6armu KI'M ¢ myramarom merabosnueckas
AKTUBHOCTB KJIETOK cocTanisa ~20% ot xkouTpons. [Ipu
KynpTuBHpOBaHUM B cpenax ¢ OIIIl merabonmueckas
AKTUBHOCTH HATHBHBIX KJIETOK yBeanuuBanachk Ha 20—30%.
[Tpu kynsruBupoBanuu cpen ¢ GIII 1o 06paboTku Ki1eTOK
IIyTaMaTOM OTMEYaloCh 3HAYUTEIBHOE HEHPOPOTEKTOP-
HOE JieficTBUe, MeTabomndecKast akTHBHOCTh BOCCTaHABIIH-
Bajach 10 60-95%. Kynerusuposanue ¢ OIII1 mocie obpa-
OOTKH [Ty TaMaTOM IPHBOIMIIO K BOCCTAHOBICHHUIO MeTa00-
JU4ecKor akTUBHOCTH 110 40—43%, T. €. HeHPOIPOTEKTOPHOE
JeiicTBre ObUTO MEHEE BBIPAKEHHBIM. VIHAKTHBUPOBaHHbIC
HarpeBanuem cpenbl ¢ OIIIT He oka3piBaiIu BIMSHUA Ha
MeTabOIMYECKYIO aKTUBHOCTD Kak HaTUBHBIX KI'M, Tak u B
MOJIETIH [Ty TaMaT-uH Iyl POBAHHON TOKCUYHOCTH.

Taxum oOpaszom, cpeasl ¢ DI xapakTepu3yroTCcs
HEUPOIPOTEKTOPHBIM U TEPANIEBTUUECKUM JEHCTBUEM.
Bonee a3pdextuBHBIM sBiIeTCS npuMeHenue cpen ¢ OIIIT
JI0 TIOBPEXKIAIOIIETO NeiicTBUA ITyTamara. DaKkTopsl mia-
[IEHTapHOT0 IIPOUCXOKICHHS, XapaKTePU3YIOLTHECs HeHpo-
IPOTEKTOPHBIM JACHCTBHEM, SIBJISIOTCS TEPMOIAOUIBHBIMH.
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Glutamate-mediated toxicity is an important mechanism
of neuronal death in various pathologic conditions including
ischemia, trauma, and neurodegenerative disorders
[Coyle J.T., Puttfarcken P., 1993]. Estrogen, mesenchymal
stem cells, adipose tissue, placental extract on neurons
rendered neuroprotective effects, consisting in decreased
number of damaged brain cells following toxic insult
[Brinton R.D. et al., 2000].

The research aim was to study the influence of placental
factors on metabolic activity of newborn rat brain cells in
the model of glutamate-induced toxicity.

We used a model of glutamate-induced toxicity of
newborn rat brain cells (BCs) in the research. The BCs were
incubated with 10 mM glutamate for 1 day. Prior to and after
incubation with glutamate the BCs were cultured in DMEM
conditioned with placental factors (PFs), i. e. placental
mesenchymal cells, placental explants (50 mg of placental
explants were incubated with 10 ml of DMEM for 1 day) or
the medium enriched with 10% placental extract (placental
tissue was homogenized with 0.9% NaCl (1:2) and
centrifuged at 7000 g for 10 min). In other experiments the
medium components were inactivated by heating for 10 min
at 95°C. Metabolic activity of the cells was assessed using
MTT assay. The cells cultured in DMEM without additives
were used as the control.

After incubation of the BCs with glutamate a metabolic
activity of the cells was about 20% of the control. When
culturing in the media with PFs the metabolic activity of
native cells increased by 20-30%. When culturing the media
with PFs prior to glutamate treatment there was observed a
significant neuroprotective effect, metabolic activity was
recovered up to 60-95%. Culturing with PFs after glutamate
treatment resulted into recovery of metabolic activity up to
40-43%, i. e. neuroprotective effect was less expressed.
Heat-inactivated media with PFs did not affect metabolic
activity of both native BCs and in the model of glutamate-
induced toxicity.

Thus the media with PFs are characterised by neuropro-
tective and therapeutic effect. Application of media with
PFs was more effective prior to damaging effect of glutamate.
Placental factors possessing a neuroprotective effect are
thermolabile.
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Mopdonornyeckme n 6MOXMMMYECKne XxapakTepMCTUKN OBapuaribHOM
TKaHU NpU pa3HbIX pexXnmax KpMoKkoHcepBupoBaHUsA
W.A. TpyTtaesa, B.B. Kupouwka, T.M. l'ypuHa, T.I. BoHgapeHko
UHcmumym nipobriem Kpuobuornozuu u KpuomeduyuHsl HAH YkpauHbl, 2. Xapbkos
Morphological and Biochemical Features of Ovarian Tissue
at Various Cryopreservation Modes
I.A. Trutaieva, V.V. Kiroshka, T.M. Gurina, T.P. Bondarenko

Institute for Problems of Cryobiology and Cryomedicine
of the National Academy of Sciences of Ukraine, Kharkiv, Ukraine

B Hacros1mee Bpemst TpaHCIIIIaHTAIN KPHOKOHCEPBUPO-
BaHHOH OBapHaIbHON TKAHHU SIBJISICTCS OTHON M3 HanboJee
MEPCHEKTHBHBIX TEXHOIOTHI BOCCTAHOBIICHHUS PEPOTYKTHB-
HOM M SHJOKPHHHOHN (DYHKIINH Y )KSHIIMH ITPH MATOJIOTHIX
SIMYHUKOB PA3IMYHOTO TeHe3a. DPPEeKTHBHOCTh JaHHOU
TEXHOJIOTUH OCTACTCS HU3KOH, YTO CBA3aHO C TOBPEKICHUEM
CTPYKTYpPBI TKQHH B ITPOLIECCE 3aMOPAKUBAHHUA-OTTANBAHS,
MOSTOMY ONTHMH3ALNS IPOTOKOJIOB KPHOKOHCEPBUPOBAHUS
SIBIISIETCS aKTyaJIbHOM 3a1a4ueil.

Iens paborbl — uccienoBanne Mopdonornyeckoi
CTPYKTYPBI OBapHATIbHOM TKAaHW U HHTCHCUBHOCTH TTEPEKUC-
Horo okucyienus junuaos (ITOJI) nmpu pasHbIX pexxnmax
KPHOKOHCEPBUPOBAHHUS.

OOBEKTOM HCCIIEOBAaHMS CIYKWIH (PparMeHTHl OBa-
puanbHOi TKaHH KpbIc. B kagecTe kpronporexropa (KIT)
rcnoib3oBanu 1,2-nmpomananon (1,2-I1/1) u mumernicys-
¢oxena (AMCO) B korteHTpanmsx 1,5 13 M B cpene IMEM,
nononHeHHo# 200 MM caxapo3sl. IHKyOaIiio TKaH! B pacT-
Bope KII nposoannu npu 22°C B Teuenue 30 muH. 3aMopa-
JKUBaHUE TKAHHU SUYHHKA OCYIIECTBISIIOCH CICAYIOLIHM
obpazom: pexum | — ot 22 no —40°C co CKOpOCTHIO
1 rpaJi/MuH € MOCIIETYIOLINM ITOTPYKEHUEM B KHIKHHN a30T,
0e3 UCTI0IH30BAHUS MPOIIECCa MHUIUAITUU KPUCTAII000pa-
3oBanus (MK); pexnm 2 — ot 22°C no Temneparypst UK co
CKOpOCTHIO 2 rpaji/MuH, 3ateM npoBoam UK ¢ nocnenyro-
oM oxJTaxkaeHneM oOpas3noB 10 —40°C co CKOpOCTHIO
2 rpaj/MuH ¥ IOTpy’KEHHEM B UK a30T. Temneparypa
Hayana UK 3aBucut ot Buna KII u ero koHueHTpauuu.
OTTanBaHWE OCYIICCTBISUIA Ha BoAsHOU OaHe mpu 37°C.
VYnanenue KII mpoBogmim mo3TamHo ¢ 3aMEHOM CpeJibl
KpuokoHcepBUpoBaHus Ha cpeny JIMEM + manuut. Mop-
(osornueckue uccaeJ0BaHus IPOBOJIUIIN Ha Cpe3axX TKAH!
TonmHon 0,5—1 MKM, OKpaLIEHHBIX TOJYHJUHOBBIM CUHUM.
HNuartencuHocTh [TOJI omeHuBanu mo KOHUEHTPAIUU
MIPOJLYKTOB PeaKiuy ¢ THOOAPOUTYPOBOI KUCIIOTOM.

[Tokazano, 4To Mopdosornyeckas CTpyKTypa oBa-
pUaTbHOM TKAaHU U MHTEHCUBHOCTH miporieccoB [TOJT ompe-
JIeISUTICH KOHIIEHTpanuei 1 TuroM ucroibzyemoro KI1. Tak,
IIpHu KpuoKoHcepBupoBaHuu B 1,5 M pactBopax KII 6s11H
OTMEYCHBI Pa3IM4Ms COXPAHHOCTH CTPYKTYpPbHI TKaHH B
3apucumoctH oT tuna KI1. Mcnons3oBanue 1,2-I11 npuBoau-
110 K Ae(hparMeHTalUH /pa, HOBPEXKICHHUSIM SIEPHON MEM-
OpaHbl, BBIXO/Y OCIIKOB B IEPHBUTEIUIMHOBOE IIPOCTPAHCTBO,
anpumenerne 1,5 M JIMCO — k COXpaHHOCTH CTPYKTYpPHI
SIpa OOILMTA, IEJIOCTHOCTH zona pellucida M KOHTAKTOB
MEXy KIeTKaMU TpaHyle3sl U oomnurta. KoHIeHTpanus
npomaykroB [TOJI mpu ucnonb3oBaruu 1,2-11]] 6bu1a 3HAIMMO
BblIIlIE, ueM nociie npumenenus JMCO. YBenndyenue koH-
nentpanuu KII 10 3 M noBsIano ypoBeHb COXPaHHOCTH
¢dommkynos 10 80—90%. ITpu 5TOM KOHIICHTpAIHs TIPOLYK-
ToB [1OJI ocTaBaiack B mpeaenax HOpMbl. CIIeayeT OTMETHTH,
YTO YpOBEHb MOP(}OJIOTHUECKOH IETOCTHOCTH TKaHH HE
3aBHCEJI OT IIPOrpaMMBbI 3aMopaxkuBanust Jurs Beex KIT.
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Now the transplantation of cryopreserved ovarian
tissue is one of the most promising technologies to recover
the reproductive and endocrine functions in women with
ovarian pathologies of various origins. The efficiency of
this technology has remained low, which is associated with
damages of tissue structure occurring during freeze-thawing,
so the optimizing the cryopreservation protocols is an urgent
task. The research objective was to study the morphological
structure of ovarian tissue and intensity of lipid peroxidation
(LPO) following cryopreservation according various
regimens.

The research objects were the fragments of ovarian
tissue. Cryoprotective agents (CPA) were 1,2-propanediol
(PROH) and dimethyl sulfoxide (DMSO) in the concentra-
tions of 1.5 and 3 M in DMEM supplemented with 200 mM
sucrose. The tissue was incubated in CPA solution at 22°C
for 30 min. Ovarian tissue was frozen according the following
programs: regimen 1—from 22 down to —40°C with the rate
of 1 deg/min with following plunging into liquid nitrogen
without using the process of crystal formation initiation
(CFI); regimen 2 — from 22°C down to the temperature of
CFI with the rate of 2 deg/min and following plunging into
liquid nitrogen. The temperature of CFI depended on CPA
type and its concentration. Thawing was performed in a
water bath at 37°C. The CPA was removed stepwise repla-
cing the cryopreservation medium to DMEM + mannitol.
Morphological studies were performed in tissue sections
of 0.5-1 mm thickness, stained with toluidine blue. The
intensity of lipid peroxidation was assessed by the concen-
tration of the reaction products with thiobarbituric acid.

It has been shown that the morphological structure of
ovarian tissue and intensity of lipid peroxidation processes
depended on the concentration and type of the used CPA.
Cryopreservation in 1.5 M CPA solutions resulted in dif-
ferent preservation of tissue structure depending on the
CPA type. The use of PROH led to the nucleus defragmen-
tation, damage of nuclear membrane, release of proteins
into the perivitelline space; the use of 1.5 M DMSO resulted
in preservation of the oocyte nucleus structure, integrity of
zona pellucida and contacts between the oocyte and
granulosa cells. The concentration of LPO products after
using PROH was significantly higher than in case of DMSO.
Higher CPA concentration (3 M) increased the preservation
rate of the follicles up to 80-90%. The concentration of
LPO products remained within the normal range. It should
be noted that the level of morphological tissue integrity is
not dependent on the freezing program for all the CPAs.

Thus, the maximum preservation of tissues under the
studied conditions was achieved by increasing the con-
centration of CPA (DMSO or PROH) from 1.5 to 3M.
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Comparative Morphological Characteristics of Primary
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"Public Joint-Stock Company Pharmstandard-Biolik, Kharkiv, Ukraine
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B nepros sMOpuoreHe3a Mo3roBoe BEIIECTBO HAJIIO-
YEYHUKOB (DOPMHUPYETCSI U3 KIIETOK, KOTOPBIE SIBISIFOTCS
CHMIIaTOaIPEHAJIOBBIMH ITPOU3BOIHBIMIA HEPBHOTO ITPEOHSI.
Panee Ob1a MOKa3aHa BO3MOYKHOCTD BBIICIICHUS U KyJIBTHBH-
POBAHMS CHMITaTOA [PEHATIOBBIX IPOT€HUTOPHBIX KJIETOK 13
HA/IIIOYCYHNKOB B3POCIBIX MICKOITUTAIOIMINX (OBIKA, MBIIIIN).
OCo0EHHOCTBIO TAKKX KyNBTYp 0bUT0 (hopMupoBaHUE (PIOTH-
PYIOIINX WU IIPUKPETIICHHBIX IIUTOC(Ep, KIETKNA KOTOPBIX
ObUTH CTIOCOOHBI (D (HepeHIIMPOBATHCS B HEHPOHEI.

Lenb taHHO# pabOTHI — cpaBHHUTEIBHASt MOpdoIornuec-
Kasi XapaKTepHCTHKA IEPBIUYHBIX KYJIBTYP KJICTOK, IOy 4eH-
HBIX M3 HAJIIIOYCYHUKOB HEOHATAJILHBIX )KUBOTHBIX (CBHHBH,
KPOJIMKA, MBIIIN, KPBICHI).

Krnerounyto cycreH3uto nojydain GepMeHTATHBHBIM
METOJIOM 13 HAIIOYEUHBIX XKeJIe3 )KUBOTHBIX. KiteTku BbIce-
BaJIM B KOHIIEHTparmu 1-2%10° Ki1/MJI 1 KyIBTUBUPOBAITH TIPU
37°C B armocdepe ¢ 5% CO, B cTanIapPTHBIX (ar€3UBHBIX )
yenoBusix Ha cpee DMEM/F12 ¢ nobasnenuem 10% deras-
HOM TeJsTUbell CBIBOPOTKHU. Takke ObUIa HCCIeI0BaHA BO3-
MOYKHOCTB MOJTY4CHUSI KYJIBTYp Ha HU3KOQII€3HBHBIX MOJI-
JIOXKKAX.

Kynberypbl, OJTydeHHBIE B CTAaHAAPTHBIX YCIOBHAX U3
Ha/IIOYEYHNKOB ITOPOCST U KPOIUKOB, (HOPMUPOBAIIN MOHO-
cioit u3 pubpobdIacTonogoOHbIX KieTok. Ha 5—7-e cyTku Ha
MOHOCJIO€ 00Pa30BBIBATUCH MPUKPEILICHHBIE IUTOC(HEPHI,
U3 KOTOPBIX ITPH JIaJIbHEHIIIEM KYJIETHBUPOBAHHUH BBICEISUIICH
HepoO1acTono100HbIe KIETKH, CITIOCOOHBIE 1aBaTh JUINH-
HBIE OTPOCTKH 1 «HEHPOHAIIBHBIC CEeTH». B KyibTypax KJIeTok
Ha/IMOYEYHNKOB MBIIIEH 1 KPBIC B CTAHJAPTHBIX YCIOBHUIX
He (OpMHUPOBAIHCH MOHOCIOW 1 uTochepsl. Kymprypa
npeJcTaBisuia CO00H MPUKPEINICHHBIC OJIMHOYHBIE KJICTKH
oKpyTiIoit popmel. [Ipu KyITbTUBHPOBAHNH KIETOK HAJIIO-
YEYHUKOB IOPOCIT Ha HU3KOAJITC3MBHOW TOMJIOXKKE HA
5-¢ CyTKH OBLTH ITOTy4eHBI (proTupyromue urocdepsl. [Ipu
MIEPEHECEHNH Ha a/iIr€3UBHYIO ITOI0XKKY HUTOChEpHI IpH-
KPEIUISUTHCh, ¥ M3 HUX BBICEIISIINCH KIIETKU HEHpoO1acTorno-
n00HOo# Mopdosioruu. B KynbType KiI1eToK Hail0YeYHUKOB
KPOJIMKOB B YCJIOBUSIX HU3KOH aJire3urt tuTocdepbl popmu-
POBAJINCh, OHAKO Y HUX OTCYTCTBOBaJIa CIIOCOOHOCTH K
I(GepeHIIIPOBKE B HEHPOOIACTOMOTOOHBIC KICTKH.

[Tomy4yeHHbIe JaHHBIC CBUIETEILCTBYIOT O TOM, 4TO TIEp-
BUYHBIC KJIETOUHBIC KYJIBTYPbl HEOHATAJIbHBIX HAAIOYCUHH-
KOB CBHMHBH, KPOJIMKA, MBIIIH, KPbICHI UMEIOT Pa3/InuHbIC
MOP(OJIOrHYECKHE XapaKTEPUCTUKH, BO3MOXKHO, CBSI3aHHBIE
C BUJOBBIMHM WJIM OHTOTEHETHYECKUMH OCOOCHHOCTSIMHU
MJICKOITUTAIOMIMX. J{JIsl MOTydeH s CHMITaTOaJpEHalOBBIX
MIPOreHUTOPHBIX KJIETOK, PacTYIIMX B BUAE HHUTOCHED,
HeoOxouMa pa3paboTKa Pa3IMYHbIX TOIX0/I0B, YIUTHIBAIO-
IIMX BUJIOBbIE OCOOCHHOCTH KMBOTHBIX.
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During embryogenesis, the adrenal medulla is formed
from the cells, being sympathetic-adrenal derivatives of
neural crest. Previously there was demonstrated the possi-
bility to isolate and culture the sympathetic-adrenal
progenitor cells from adrenal glands of adult mammals (bull,
mouse). The peculiarity of these cultures was the formation
of either floating or attached cytospheres, the cells of which
were capable to differentiate into neurons.

The research aim was to make a comparative morpho-
logical analysis of primary cultures of cells, derived from
neonatal animal adrenal glands (pig, rabbit, mouse, rat).

Cell suspensions were derived from animal adrenal
glands using the enzymatic method. Cells were seeded in
1-2x10° cells/ml concentration and cultured at 37°C in 5%
CO, atmosphere under the standard (adhesive) conditions
in DMEM/F12 medium supplemented with 10% fetal bovine
serum. The possibility to obtain the cultures on low adhesive
surfaces was also studied.

The cultures, derived under the standard conditions
from pig and rabbit adrenal glands formed the monolayer
consisting of fibroblast-like cells. To days 5—7 the attached
cytospheres were formed on the monolayer. During further
culture we observed the neuroblast-like cells migration from
the spheres, which produced long processes and 'neural
networks'. Under the standard conditions neither monolayer
nor cytospheres were formed in cell cultures of murine and
rat adrenal glands. The cultures were represented by
attached single round-shaped cells. In the culture of piglet
adrenal cells on a low adhesive surface the floating cyto-
spheres were obtained to day 5. After being transferred to
adhesive surface the cytospheres were attached, and the
cells with neuroblast-like morphology migrated from them.
The cytospheres were formed in rabbit adrenal cell culture
under low adhesion conditions, but no signs of neuroblast-
like cells were observed there.

Our findings testify to the fact, that the primary cell
cultures of pig, rabbit, murine and rat neonatal adrenal
glands have different morphological characteristics, likely
associated either with species or ontogenetic peculiarities
of mammals. In order to obtain the sympathetic-adrenal
progenitor cells forming the cytospheres it is necessary to
find different approaches taking into account species
peculiarities of animals.
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[IporeHuTOpHBbIE KIETKH — MPOU3BOAHBIE HEPBHOTO
rpe6nst (ITHI') — mprcyTCTBYIOT B LIEHTPAIbHON HEPBHOM
CHUCTEME B MOCTHATAJIBHOM IEPHOJE U 00CCHEUHBAIOT
TUTACTUYHOCTH HEPBHOM TKAHU B (PH3HOJIOTMIECKHUX U 11aTO-
JIOTHYECKUX YCIIOBUSIX. Pe3ynbrarsl ncciieioBaHuid, mpoBe-
JICHHBIX Ha IT0JIOBO3PEIIbIX )KHBOTHBIX, CBUICTEILCTBYIOT O
BO3MOKHOCTH osrydenust [THI™ 13 CTHHHOMO3TOBBIX y3I710B
(CY) in vitro npu kynsruBupoBaHuy. OZHUM U3 CBOWCTB
MOAOOHBIX KyIBTYp siBIsieTcss (hopMHupoBaHHE IUTOChE,
KIIETKH KOTOPBIX JuddepeHmpyoTcs B HeHpOHAIBLHOM 1
IIMaJbHOM HampaBieHusXx. Hamu Obuta mpenmpuHsiTa
TIOTIBITKA MOy YeHUS KyIIBTYpbI KiIeToK u3 CY HeoHaTaIbHBIX
JKUBOTHEIX, conepxarieit [THI -o0pa3oBanHbIe TUTOChEPEI.

ens naHHO# paboOTBl — CpPaBHHUTEIBHOEC H3yUYCHHUE
MOP(}OJIOTHYECKUX 0COOCHHOCTEH KynbTyp KieTok CY
HEOHATAJIbHBIX KPOJHUKOB, MOJYUYEHHBIX B OOBIYHBIX U
HU3KO0A/I'€3NUBHBIX YCIIOBHSX.

Knerounyto cycnensuto nonyvanu u3 CY depmenra-
TUBHBIM MeToJ0oM. KileTkn BbICEBaJM B KOHLEHTPALUU
5%10° k1/mMn 1 Ky/sTHBHpOBaITH B yanikax [lerpu npu 37°C B
armocdepe ¢ 5% CO, B pasHBIX yCIOBUAX: 1 —Ha aAre3UBHOM
TIOBEPXHOCTH B OECCHIBOPOTOUHOH Cpe/ie, PUTOTOBICHHON
Ha ocHoBe DMEM c no6asnennem 2% B27, 20 ar/mn EGF,
20 ur/ma bFGF; 2 — Ha anre3uBHOW TOBEPXHOCTH B CPEIC
DMEM c 10% ¢eranbHoit Tenssubeli coiBopoTkoii (PTC);
3 — Ha HM3KOAJre3UBHOM MoBepxHOCTH B cpee DMEM c
10% @TC.

B nepBom cirydae ¢opMupoBanuch (IIOTHPYIOIINE
nutochepsl yxke Ha 4-¢ CyTKH. B manpHeimem ux pamep
HE3HAYUTEJILHO yBesnmunBacs. [Ipu nepeHeceHnu Takux
utocdep B cpexy ¢ 10% PTC odpa3oBbiBacs MOHOCION
n3 (huOpOOITACTOMOIOOHBIX KIICTOK, HA KOTOPOM IOSBIISUTUCH
HelpoOIacToNnoI00HbIE KIETKH U IIPUKPETUICHHBIEC KOJIOHHH,
COCTOSIIIME M3 OKPYINIBIX KJIEeTOK. Bo Bropom ciydae Ha
3-1 cyTKH 00pa30BBIBAIICS MOHOCIIOH (PHOPOOIIACTOIIOTOOHBIX
KJICTOK, Ha KOTOPOM pa3INYaIiCh CKOIUIEHHUS! OKPYIJIBIX
KJIETOK, ()OPMHPYIOIINX JUTMHHBIE OTPOCTKH. B TperbeM ciy-
yae (GopMupoBanMCh Kak (IOTHPYIOUINE, TaK U IPH-
KperieHHsle nuTocdepsl. [Ipu neperoce GroTupyrommx
nutocdep B cpeny ¢ 10% DPTC oM mpUKpeIUIsLINCD,
(hopMupyst MoHOCIOH U3 HUOPOOIACTONIOOOHBIX KIICTOK,
Ha KOTOPOM Pa3JINYajINCh JIBa THIIA KJIETOK: MEJIKHE Bepe-
TCHOBHUIHBIC ¥ SIUTEIHOHNIHBIC C XOPOIIO Pa3INnINMBIM
SIAPOM ¢ siApbIIKaMu. M3 mpuKperuieHHbIX nuTocdep
BBICEIISUTUCH HEHPOOIIaCTOIOI00HBIE KIIETKH.

YcTaHOBIEGHHBIE Pa3Nuuusi MOPPOTUIIOB KIETOK,
o0pasyromuxcs B KynbType kieTok CVY, o3BOJISIOT C/ieslaTh
BBIBOJI O TOM, YTO COCTaB CPEJIbl M CTETICHb ATe3UBHOCTH
MTOBEPXHOCTHU SBIIAIOTCA (PaKTOpaMH, ONpPEAEISIOIINMHA
KJICTOYHBIN COCTAB MOTY4aeMbIX IIEPBUYHBIX KYJIBTYD.
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Progenitor cells being the neural crest derivatives (NCD)
are present in the central nervous system in the postnatal
period and provide plasticity of neural tissue in physiolo-
gical and pathological conditions.

The findings of the researches performed in adult
animals, indicate the possibility of obtaining the NCD from
spinal ganglion (SG) in vitro by their culturing. One of the
properties of these cultures is the formation of cytospheres,
the cells of those differentiate into neuronal and glial
lineages. We attempted to obtain a cell culture containing
APG-formed cytospheres from SG of neonatal animals.

The aim of the presented research was to compare the
morphological features of neonatal rabbit SG cell cultures
obtained under normal and low adhesive conditions.

The cell suspension was derived from SG by enzymatic
method. Cells were seeded at a concentration of 5x10° cells/ml
and cultured in Petri dishes at 37°C in an atmosphere with
5% CO, under different conditions: 1 — on an adhesive
surface in serum-free DMEM supplemented with 2% B27,
20 ng/ml bFGF, 2 — on an adhesive surface in DMEM with
10% fetal bovine serum (FBS); 3 — on a low-adhesive
surface in DMEM with 10% FCS.

In the first case the formation of floating cytospheres
has been found already to day 4. Later their sizes were
slightly increased. When transferring these cytospheres
into the medium with 10% FBS a monolayer was formed of
fibroblast-like cells, thereafter neuroblast-like cells and the
adhered colonies consisting of roundish cells appeared on
the monolayer. In the second case a monolayer of fibroblast-
like cells was formed to day 3 with the aggregates of roundish
cells forming the long processes. In the third case, both
floating and adherent cytospheres were formed. Following
the transfer of the floating cytospheres to the medium with
10% FBS they adhered and formed the monolayer of
fibroblast-like cells with two types of cells on it: small
spindle-like one and epithelioid cells with a well-defined
nucleus and nucleoli. The neuroblast-like cells migrated from
the adhered cytospheres.

The discovered differences of cell morphotypes formed
in the culture of SG cells suggest that the medium com-
position and the surface adherability are the factors
determining the cell populations in the resulting primary
cultures.

179



UccnepoBaHue KONMYeCcTBEHHOro U Ka4eCTBEHHOro cocraBa
HU3KOMOJIEKYNAPHbIX BelwecTB 6enKkoBO-NenTUAHOW NpupoAabl
13 NUYnHOK Tenebrio molitor 4o n nocne xoNnog4oBOW aKKNUMauumn
0.B. TpeTtbsk, A.K. Nynesckui
UHcmumym nipobriem kpuobuonozauu u KpuomeduyuHsl HAH YkpauHbl, 2. Xapbkos
Study of Quantitative and Qualitative Composition of Low-Molecular Protein-Peptide
Compounds of Tenebrio molitor Larvae before and after Cold Acclimation
D.V. Tretyak, A.K. Gulevsky

Institute for Problems of Cryobiology and Cryomedicine
of the National Academy of Sciences of Ukraine, Kharkiv, Ukraine

X000y CTONYHBBIE OMOJIOTHIECKUE BUBI CIIOCOOHBI
MPUCIIOCA0NINBATHCSA K HU3KUM TeMIlepatypam Omarogaps
MOJICKYJISIPHBIM MEXaHU3MaM a/Ial Talliy, KOTOPbIE OHU ITPH-
00penu B POLIeCcce IBOMIOLIH, B YACTHOCTH, CHHTE3Y U aKKYy-
MYJSILIUH crienuuyeckux OenkoB (aHTH(pU3HBbIE OENKH,
OCIIKN-HYKJIeaTOPbl) M HU3KOMOJICKYJISIPHBIX KPHO3AIIUTHBIX
BEILECTB (caxapa, HoInosl). Taxke H3BECTHO, YTO MPOLece
ajanTanuu 0M000BEKTOB K HU3KUM TeMIIEpaTypaM CBA3aH
CO CTPYKTYPHBIMU MOJIU(UKAIIMSIMA OCJIKOB U KaueCTBEH-
HBIMU U3MEHEHHUSIMHU OEJKOBOTO criekTpa. Hapsity ¢ 3TuM BbI-
3bIBACT MHTEPEC MCCIICIOBAHMS TISTITH/IHOTO MPOHUIISL X000~
YCTOWYMBBIX OPraHM3MOB IIPU XOJIOJOBOI ajamnTanuH,
MOCKOJIBKY TEMTH/IbI MOTYT BBICTYIIATh HE TOJILKO KaK [IPOIYKTHI
MeTaboau3Ma OEJTKOB, HO U KaK PETyIsITOpHbIE OHMOMOJie-
KyJIbl, I3MEHSIIOIIME KaueCTBEHHBIH PO L CHHTE3HpYe-
MBIX OEJIKOB, a TAKXKE — KaK aHTU(HPU3HBIE MOJICKYIIBI.

Ienb paboThl — HcchneaoBaHNE OEIKOBO-TIENTHIHOTO
cOCTaBa CyNepHaTAaHTOB U3 IMUYUHOK Tenebrio molitor no n
I10CJIE XOJIOZ0BOM aKKIMMALIUU.

B paborte rcmoap30Baiy HEAKKIMMHUPOBAHHBIX M aKKITH-
MUpPOBaHHBIX 1pH 5...7°C B TeueHue 3-X HeJelb TMUNHOK
T. molitor. JIns nomydenus O€JIKOB U MENTUIOB JTHUYUHOK
romorenusuposaiu B 0,6% pactsope NaCl na 0,1 M Na-
¢docparaom Oydepe pH 7,4 ¢ nodasiennemM MHruOUTOpPA
CEPHHOBBIX NpOTea3 (QpeHUIMEeTHICYIbhoHMmITOpHIA.
T'omorenar nenrpudyruposaiu 10 mun npu 1800g. Han-
0CaJI04HYI0 XXKUAKOCTh IGHTPU(YTUpOBajn B TedeHune 60 MUH
npu 100 000g. KoHrieHTpalito 6eika Onpeaessiii 0 METOLY
Bbpendopna. KonmnuecTBeHHYI0 M Ka4eCTBEHHYIO OLICHKY
0EJIKOBO-TIENTUAHOTO COCTaBa CYTICPHATAHTOB U3 JINYMHOK
T’ molitor TpOBOANIN C TOMOIITHIO METO/A IEeb-IIPOHUKAIO-
el Xxpomarorpa(uu ¢ HCHOIb30BAHNEM KOJIOHKH, 3aII0J-
HeHHOM nmonuBHHWIOBBIM reneM TSK-Gel Toyopear]l HW-
40. dpakumu UISHTAPUIMPOBAIIH MPH ITHHE BOJIHBI 280 HM.

YcTaHOBIIEHO, YTO HAaUOOJIbIIIEe KONUYECTBO HETITHIHBIX
(dpaknuii UMEIOT CyNepHATAHTHl U3 HEAKKIMMHUPOBAHHBIX
nuarHOK 1) molitor. [lokazaHo, 9T0 y X0J010aKKIMMHUPOBaH-
HBIX THYUHOK 7. molitor HaOIOIAar0TCsl HU3KOMOJIEKYIAPHBIC
nentuHbIe ppakiwm ¢ M. M. oT (540 £20) mo (2255 + 85) Ja,
ay HeaKKJIMMHPOBAaHHBIX 0COOEH OTMEUaeTCs 3HAYUTEIBHOE
KOJTMYECTBO BBHICOKOMOJICKYISPHBIX MENTHUIOB C M. M. OT
(4675 +£225) mo (6595 + 550) [a. CocraB OeITKOBO-TICIITHAHBIX
BEILIECTB CYIIEPHATAHTOB U3 aKKJIMMHPOBAHHBIX K XOJIOLY U
HEaKKJIIMMHPOBAHHBIX JIMYMHOK OTJIMYAETCS, B YaCTHOCTH,
IoCJIe XOJIOJOBOM aKkKiIuMauuu 1. molitor oTMedaercs
YMEHBIIICHUE KOJIMUECTBA MENTHOB ¢ M. M. (2255 £ 85) u
(1525+115) la 8 uB 2,3 paza.

Takum 00pa3oMm, B pe3ynbrare MpOBEACHHBIX HCCIICI0Ba-
HUH yCTaHOBJICHO, YTO B ITPOIECCE XOJIOTOBON alanTalluu
MPOUCXOAUT KOJTMUECTBEHHOE U KaYeCTBEHHOE U3MEHEHNE
CIIEKTpa OCJIKOBO-IIENTUAHBIX BEIIECTB, YTO MOXKET OBITh
OJTHMM U3 MEXaHU3MOB €CTECTBEHHOI ajanTalinuy JTNUHHOK
T molitor x OXJaXICHUIO.
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Cold-tolerant biological species are able to adapt to low
temperatures due to the molecular adaptation mechanisms,
which they have acquired in the course of evolution, in
particular the synthesis and accumulation of specific
proteins (antifreeze proteins, ice-nucleating proteins) and
low-molecular cryoprotective substances (sugars, polyols).
It is also known that the biological object adaptation to low
temperatures is related to the qualitative changes in protein
spectrum. In addition, it is of interest to study the peptide
profile of cold-tolerant organisms during cold adaptation,
as the peptides can act not only as the products of protein
metabolism, but also as regulatory biomolecules, changing
the qualitative composition of the synthesized proteins as
well as to act as antifreeze molecules. The aim of the research
was to investigate the protein-peptide composition of
supernatants derived from Tenebrio molitor larvae before
and after cold acclimation.

The studies were carried out in non-acclimated and
acclimated at 5...7°C for 3 weeks 7" molitor larvae. To isolate
the proteins and peptides, the larvae were homogenized in
0.6% NaClin 0.1 M Na-phosphate buffer pH 7.4 supplemen-
ted with serine protease inhibitor phenylmethylsulfonyl
fluoride. The homogenates were centrifuged for 10 min at
1,800g. The supernatant was centrifuged for 60 min at
100,000g. The protein concentration was determined by the
Bradford method. The quantitative and qualitative analysis
of protein-peptide composition of supernatants of 7. molitor
larvae was performed using the gel-permeation chromatogra-
phy in the column filled with polyvinyl gel TSK-Gel Toyo-
pearl HW-40. The fractions were identified at a wavelength
of280 nm.

The supernatants from non-acclimated 7. molitor larvae
were established to have the largest number of peptide
fractions. It was shown that cold-acclimated 7" molitor larvae
had the low-molecular peptide fractions with the molecular
weights from 540 + 20 to 2,255 + 85 Da, and non-acclimated
insects had high-molecular peptides with the molecular
weights from 4,675 + 225 to 6,595 + 550 Da. The protein-
peptide compositions of supernatants from cold-acclimated
and non-acclimated larvae differed quantitatively, in
particular, the number of peptides with the molecular weights
of 2,255 £ 85 and 1,525 + 115 Da decreased by 8 and 2.3
times after cold acclimation of 7 molitor.

Thus, as a result of the performed studies it has been
found that during cold adaptation the quantitative and
qualitative changes in the spectrum of protein-peptide
compounds which may be one of the mechanisms of the
natural adaptation of 7. molitor larvae to cooling occurred.
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TepMomMmexaHM4YECKMA aHanNu3 KrnacTepHoOu Kpuctannumsauum
BOAHbLIX PaCTBOPOB NONMUITUSNIEHINIUKoNs ¢ M. M. 1500
C.C. CeBactbsHoB, A.. Oceuknin, T.M. lN'ypuHa
UHcmumym nipobriem Kpuobuornozuu u KpuomeduyuHsl HAH YkpauHbl, 2. Xapbkos
Thermomechanical Analysis of Cluster Crystallization
of PEG-1500 Aqueous Solutions
S.S. Sevastianov, A.l. Osetsky, T.M. Gurina

Institute for Problems of Cryobiology and Cryomedicine
of the National Academy of Sciences of Ukraine, Kharkiv, Ukraine

ComracHO TPEACTaBICHUSIM O MPHUPOJE KIACTCPHOM
KPHUCTAITM3allnH KPHOTIPOTEKTOPHBIX pacTBopoB [Ocer-
kuit A.W.,2011,2014] Hanboee HHTEHCHBHOE 00pa30BaHUC
YacTHIl KJIacTepHOH (a3l MPOTEKaeT B MHTEPBAJIE TEMIIe-
paryp (T T+ AT), e T, —Temmepatypa pacCTeKIOBAHH
aMop(bHOI/I (l)paKuI/H/I a ‘Bennunna AT 3aBHCUT OT BHJA
KPHOIIPOTEKTOPHOTO BEIIECTBA N HAXOIUTCS B IIpeieax S—
30 rpagycoB. IMeHHO B 3TOM HHTEpBaje TeMmIeparyp
KMHETUKY KJIaCTePHOWH KPHUCTAJUIM3AIUU HMCCIEI0BAThH
KIIACCHYECKUMHU METO1aMH — TN PepeHInaTIbHBIM TEPMH-
YECKUM aHaJIN30M, I depeHInanbHON CKaHUpYIOmen
KaJIOpUMETpHUCH, CKaHUPYIOIIeH 00bEeMHON TUIATOMET-
pueii — Hanbomnee cioxHo. [1o3ToMy NoydeHHbIE Pe3yiib-
TaThl UMEIOT HEOTHO3HAYHYIO TPAKTOBKY.

B cBs31 ¢ 5THM B HacTosIIel paboTe IpH UCCIIeI0BaHUN
JTAaHHOTO MHTEpBaJla TeMIepaTyp ObUI HCIIOIB30BAaH METOT
TEepMOMEXaHUYECKOTo aHann3a. OCHOBHBIE MPENMYILECTBA
METO/Ia OCHOBAHBI Ha TOM (DaKTe, YTO PN KOHIEHTPALIUIX
KPHONIPOTEKTOPHOro BewecTsa C, OOonbIIe HEKOTOPOIro
snagenus C,, CKOPOCTb IIACTUIECKOTO TEUEHHs € Hcclle-
JyeMbIX 00pa3iioB IPH MOCTOSHHON BHEIIHEH Harpyske »
npu I'> T’ MOXYMHACTCS 3aKOHY TCUCHHS HBIOTOHOBCKOI
HKUJIKOCTH:

_rto _ -9
n

e N — AMHaAMHAYecKas BA3KOCTh aMopHOit dpakium; O —
SHEPTHst aKTUBALMH BSI3KOCTH; k —ocTosiHHast bonmbiiMana;
r, A — k03 HUIKEHTBI, 3aBUCAIINE OT (PU3NKO-XUMHUECKUX
CBOHCTB 00pa3IoB U YCIIOBHH TPOBEICHNS SKCIIEPUMEHTA.

CornacHo dopmyre, fake He3HaYNTEIbHBIC M3MEHEHUS
TEMIIEpaTyPhl PaCCTEKIOBaHUS aMOp(HON (paKIiy, BO3-
HUKAIOMINE TpH 00pa30BaHUH WIIH TIJTABIICHUHN YaCTHIL KJlac-
TepHOM (ha3bl, BIUSIIOT Ha CKOPOCTH INTACTHYECKOTO TEUCHHUS
U, KaK CJIC/ICTBUE, HA BUJI TEPMOIUIACTUYECKUX KPUBBIX.

JlanHbIi GakT ObUT UCTIONB30BAH IPH MU3YUYECHUH Kilac-
TEPHOH KPHUCTAIUTU3AINY BOJHBIX PACTBOPOB ITOJINAITHIICH-
mukodst ¢ M. M. 1500. BniepBbie mokazaHo, 4TO YacTHIIbI
KJ1acTepHOM (pas3pl 00pasyroTest cpazy HOCIIE PacCTEeKIIO-
BaHUs aMmopdHO# (pakmum. [Ipu 3TOM OHE MOTYT 00pazo-
BBIBATHCS KaK Ha OCHOBE MHKPOKPHCTAJLIOB JibJa (1pu C, <
C ), Tak 1 MUKPOKPHUCTAJIIOB KPHOIIPOTEKTOPHOT'O BEIIIECTBA
(npu C,> C ). [lomy4eHHbIE SKCTIEPUMEHTAIBHBIC TaHHBIC
MO3BOISIOT MOCTPOUTH TOJHYIO JUarpaMMy COCTOSIHUH
BOJIHBIX PACTBOPOB MOJUATWIEHIIUKOMS ¢ M. M. 1500 u ycTa-
HOBHUTH KOHIICHTPAIL[OHHBIC U TEMIIEPATyPHBIC HHTEPBAJIbI
IIpoTeKaHus (pa3oBBIX MPEBPAIICHHUH ITPU UX OXJIAXKICHUH-
Harpese. Onpeenenue JaHHbIX HHTEPBaIOB HEO0X0ANMO
JUIsSl yCTAHOBJICHUSI TPEOYEMBIX CKOPOCTEH OXJIaXKICHUsI-
HarpeBa OMOOOBEKTOB B MPOIECCE ONTHMU3AIMHE MHOTO-
STANHBIX PSKUMOB UX KPHOKOHCEPBUPOBAHNSI.
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According to the notions about the nature of cluster
crystallization of cryoprotective solutions [Osetsky A.lL.,
2011, 2014] the most intensive formation of the cluster phase
partlcles occurs within the temperature range (7 ; oIt AT),
where T, - devitrification temperature of the amorphous
fraction, “and the value AT depends on the type of cryopro-
tective agent and is within the range of 5-30 degrees.
Nevertheless, this temperature range is very challenging to
explore the kinetics of cluster crystallization using only
traditional methods: DTA, DSC, volumetric scanning
dilatometry. As a result the interpretation of the results meets
certain ambiguity.

In this regard, the present work applied the thermo-
mechanical analysis when studying the above-mentioned
temperature range. The main advantages of the method are
based on the fact that at concentrations of cryoprotective
agents C, exceeding a certain value C,, the plastic flow
velocity € of the samples follows the law of Newtonian
fluid flow under a constant external loadrat 7> T JE

. _ro _ -0
€= r] —Gm@xpgﬁg

where N — dynamic viscosity of the amorphous fraction;
Q —viscosity activation energy; k — Boltzmann constant; 7,
A — coefficients depending on the physico-chemical
properties of the samples and experimental conditions.
According to the formula, even slight changes of
devitrification temperature of the amorphous fraction,
appearing during the formation or melting of cluster phase
particles, influence the plastic flow velocity and, as a
consequence, the appearance of thermoplastic curves.
This fact was used when investigating the cluster
crystallization of PEO-1500 aqueous solutions. For the first
time it has been shown that the cluster phase particles start
to form immediately after the devitrification of the amor-
phous fraction. Herewith they may be formed both on the
basis of the ice microcrystals (at C,< C ) as well as on the
basis of cryoprotective agents microcrystals (at C, > C ).
The obtained experimental data allow to build a complete
state diagram of aqueous solutions of PEO-1500 and to
establish the concentration and temperature intervals of
phase transformations during their cooling/heating. The
determination of these intervals is necessary to establish
the required rate of cooling/heating of biological objects
and optimize the process of multi-step cryopreservation.

181



MocTrMnepToOHNYEeCKU NIU3UC IPUTPOLIMTOB YerioBeKa B NPUCYTCTBUM XNOprpoMasuHa
E.A. CemunoHoBa', H.A. EpwioBa?
"XapbKosckull HayuoHarbHbIl yHugepcumem um. B.H. KapasuHa
2 iHcmumym npobnem Kpuobuonoauu u kpuomeduyuHsbl HAH YkpauHbi, 2. Xapbkos

Posthypertonic Lysis of Human Erythrocytes in Chlorpromazine Presence
E.A. Semionova’, N.A. Ershova?
'V.N. Karazin Kharkiv National University
2Institute for Problems of Cryobiology and Cryomedicine
of the National Academy of Sciences of Ukraine, Kharkiv, Ukraine

[Ipu oTorpese 3aMOPOKEHHOTO OHOIOTMYECKOTO MaTe-
pHana Ha KJIETKH MOTYT OKa3bIBAaTh TOBPEKIAIOIIEE AeHCTBHE
pazinuHbIie (hakTopbl, 0c00ast POJb CPE/IM KOTOPHIX OTBOIUTCS
HU3MEHEHHIO OCMOJISTBHOCTH Cpeibl. Moaeas MOCTIUIep-
toHn4eckoro jusuca (I117I) mo3Bonser u3ydars BIUSHHUE
JTAHHOTO (haKTOpa Ha SPUTPOLIUTEL. PaHee ObII MoKa3aH aHTH-
remMoiuTHYeckui a3 ekt xaopnpomasuna (XIIP) B ycmo-
BUSIX THIIEPTOHHYECKOTO II0KA, TUIIEPTOHNYECKOTO Kprore-
MOJIM3a U THIIOTOHHYECKOTO JIM3HCA S)PUTPOLIUTOB YEIOBEKA
[Opmnosa H.B., IlImakosa H.M., 2006; I1Inakosa H.M., 2014].

Ienb paboThl — n3ydenue paustHus X1 1P Ha 4yBCTBUTEND-
HOCTB DPUTPOLIMTOB uenoBeka k neiicreuto [11J1. B padore
UCIIOJIB30BAIIM METO/I CIIEKTPO(OTOMETPHH M CBETOBOI MHUK-
pockonuu. [locTruneproHNYecKuil JIN3UC OCYIIECTRISIN
MEePEHECEHNEM SPUTPOIUTOB M3 CPEAbl JeTuapaTaluu
(1,45 moms/n NaCl) B cpeny peruapatanuu (0,15 mMosb/i
NaCl) mpu remnieparypax 37 u 0°C. KiieTkur BHOCHIIH B CPEJIbL,
conepskanire XIIP Ha pa3HbIX ATanax sKCriepuMeHTa: 1erHuI-
pararuu, peruIpaTaliy 1 dTame, MpeAIecTBYIOEeM aeicT-
Buto [1I'J1 (mpegoGpaboTka).

[TokazaHo, 9TO ypOBEHb IeMOJIH3a SPUTPOLIUTOB, TIEpe-
HeceHHulx u3 1,45 B 0,15 mons/n NaCl, cocrasisier ~70%.
B ycnoBusix [1TJ1 6bu1H 1OJTyYeHBI 3aBUCUMOCTH I'eMOJIN3a
SPUTPOLUTOB UYeJOBeKa OT KoHIeHTparuu XIIP (60—
600 mxmounb/n). nst onenku s dexrrBroctr XI1P 6pun
paccuMTaHbl BETUYMHBI MaKCHMAaJIbHONH aHTUTEMOJIUTH-
YEeCKOW aKTUBHOCTH U 3Ha4eHHs 3P PEKTHBHBIX KOHIIEHTpa-
UUi. XJI0pNpOMAa3uH NPOSIBIAET aHTUI€MOJIUTUYECKUI
addekr B yenopusx [T mpu 0°C, Ho He ipu 37°C. Makcu-
MaJIbHasi aHTUreMOJINTHYECKast akTuBHOCTb XIIP B kOHLIEHT-
pauu 600 mxMmonb/n coctapisieT 70%. C momMombio
CBETOBOM MMKpockonuu uzydanu siausHue XIIP Ha sput-
POLIUTHI, KOTOPBIE OB MOABEPTHYTHI AeiicTButo 1T mpu
0°C. Ipu ucnonbzoBauun XIIP (600 MxMoub/i) ObUIO
BBISIBICHO YMEHBIIICHHE KOJTMYECTBA KICTOK B PE3yiIbTaTe
HarpeBaHusi oopasna (co ckopocThio 1 rpag/mun). [lpu
JoCTKeHNH TeMreparypsl 24°C nesisle KJIETKH B TOJe
3pEHHUs OTCYTCTBOBAJIH. B ToM cityuae, KOria HCTOJIb30BaIIH
XTIIP B xoHneHTpaiuu 180 MKMOIIB/J1, TOBBILLICHHE TEMIIepa-
Typs! 10 34°C He TPUBOIUIIO K THOCITH KIIETOK.

JU1g BBISICHEHUSI BO3MOXHOT'O MEXaHH3Ma 3aIlUTHOTO
nevictBust XITP (180 MxMouib/in) olieHnBaIU €ro 3G QeKTHB-
HOCTB B 3aBHCHMOCTH OT NMPHUCYTCTBHS HA Pa3HBIX 3Tamax
skcnepuMenTa. [Ipenodpadorka kinerok XI1P He npuBomia
K IPOSBJICHUIO €r0 aHTUTEMOJIUTUYECKONH aKTUBHOCTH.
MaxkcuMalbHbIi anTuremonutuaeckuit s dext XITP (70%)
HaOJTIoAasICs B TOM CITydae, KOIia BEIIeCTBO MMPHUCYTCTBOBAJIO
TOJIBKO Ha 3TAre peruipaTarim.

BbisiBiieHHBIH 3()(eKT NOBBIILICHUS YCTOHYUBOCTH IPUT-
pouuToB yenoseka k Aeiicteuto [1TJ1 nox Bnustauem XIIP
MOJKET OBITh 00YCIOBICH OCOOCHHOCTAMHU BCTPAaUBAHUS U
pacnpeeneHust ero MOJIEKyJI B SPUTPOLMTAPHOIT MeMOpaHe
Ha 3Tare peruapaTauy KJICTOK IPU HU3KOM TeMmeparype.
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When thawing a frozen biological material the cells may
be affected by different damaging factors, where a special
role belongs to a change in medium osmolality. Model of
posthypertonic lysis (PHL) enables studying this factor
impact on erythrocytes. Previously there was demonstrated
an antihemolytic effect of chlorpromazine (CPR) under
hypertonic shock, hypertonic cryohemolysis and hypotonic
lysis of human erythrocytes [Orlova N.V., Shpakova N.M.,
2006; Shpakova N.M., 2014].

The research aim was to study the CPR effect on human
erythrocyte sensitivity to PHL action. We used the spectro-
photometry and light microscopy. Posthypertonic lysis was
initiated by transferring erythrocytes from dehydration
medium (1.45 mol/l NaCl) into rehydration one (0.15 mol/l
NaCl) at 37 and 0°C. Cells were introduced into the CPR-
containing media at different experimental stages:
dehydration, rehydration and prior to PHL effect (pretreat-
ment).

The hemolysis level of erythrocytes, transferred from
1.45 into 0.15 mol/I NaCl was ~70%. Under PHL conditions
there were obtained the dependencies of human erythrocyte
hemolysis on CPR concentration (60-600 umol/1). To assess
the CPR efficiency we calculated the maximum antihemolytic
activity and CPR efficient concentrations. Chlorpromazine
manifested an antihemolytic effect under PHL at 0°C, but
not at 37°C. Maximum antihemolytic activity of CPR in
concentration of 600 pmol/l was 70%. The CPR effect on
the erythrocytes, subjected to PHL at 0°C was studied with
light microscopy. A decrease in cell number was revealed
as a result of sample heating (with 1 deg/min rate) when
using CPR (600 umol/l). When the temperature reached 24°C
no undamaged cells were found in visual field. In case when
CPR was used at 180 umol/I concentration, the temperature
increase up to 34°C did not result in cell death. To elucidate
a possible mechanism of CPR protective action (180 pmol/1)
we estimated its efficiency depending on the presence at
different stages of experiment. CPR pretreatment of cells
did not result in its antihemolytic activity manifestation.
Maximum antihemolytic effect of CPR (70%) was observed
when the substance was present at rehydration stage only.

The revealed effect of an increased resistance of human
erythrocyte to PHL in the presence of CPR may be stipulated
by the peculiarities of CPR incorporation and distribution
of its molecules in erythrocyte membrane at rehydration
stage under low temperature.
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Ucnonb3oBaHune aHTMokcmaaHta N-auetun-L-umcrteuHa npum
KPMOKOHCEePBUPOBaAHMU AApOCOAEPKALWMX KIETOK KOPAOBOM KPOBU
E.E. Makawoga, O.J1. 3ybosa, 1.M. 3ybos
UHcmumym nipobriem Kpuobuornozuu u KpuomeduyuHsl HAH YkpauHbl, 2. Xapbkos
Use of N-Acetyl-L-Cysteine Antioxidant in Cryopreservation
of Cord Blood Nucleated Cells
E.Ye. Makashova, O.L. Zubova, P.M. Zubov

Institute for Problems of Cryobiology and Cryomedicine
of the National Academy of Sciences of Ukraine, Kharkiv, Ukraine

Vcrnonb30BaHue KICTOYHBIX MPENapaToB KOPAOBON
kpoBu (KK) B kTMHUYECKOM TPAKTHKE BBI3bIBAET HEOOXOIU-
MOCTBh MX JOJTOCPOYHOr0 XpaHeHUs. OOmEenpuHITHIM
KPHOIPOTEKTOPOM JUIsI KPHOKOHCEPBUPOBAHHUS APOCOACP-
wammx kietok (SICK) xoprosoit kposu sBisiercs JJMCO,
KOTOPBIH ITPH OTIPEICNICHHBIX YCIOBHSIX MOXKET OKa3bIBaTh
TOKCHYECKHUH 3 (EeKT, B 4aCTHOCTH HApyIIaTh OKCHUIAHTHO-
IPOOKCHIAHTHOE paBHOBECHE, YCUINBATh 0Opa3oBaHME
akTUBHBIX (hopM kucnopona (APK), cmocobcTBOBaTH pa3Bu-
THIO OKHCIUTEILHOIO cTpecca u rubenu kinerok [Fry L.J.,
2015]. Jdns mpenoTBpanieHuss H30BITOYHOTO HAKOTIICHHS
coznepxkannss ADQK B kieTkax NMepcHeKTHBHBIM HallpaBiie-
HHEM MOXKET OKa3aThesl I00ABICHHIE B KPHO3AIUTHYIO CPETy
AQHTHOKCHJAHTOB, OTHUM U3 KOTOPBIX sBIsieTcst N-aneTni-L-
mucrent (AL]) [Chaudhari A.A., 2007].

ens nannoi paboTsl — onpeaenenue konuuectsa ICK
KK ¢ n36s1Tounsv conepxanrnem ADK 1 ux sku3Hecrocoo-
HOCTH Ha Pa3HBIX 3TaNax KPHOKOHCEPBUPOBAHMS B KPUOIIPO-
TEKTOPHBIX pacTBOPax, COJIEPrKaINX Pa3HbIe KOHLICHTPALlIH
JIMCO u ALL

B pabote ucnonszoBanu KK genoseka. @pakunio ACK
KK BBIOCNAIN cCeTUMEHTAIUEH ¢ NCIOIB30BaHUEM 6%-T0
pacTBopa nommnoknHa. CyCHeH3HIo KIIeTOK 00padarsiBaim
25%-m pactBopoM JIMCO 10 KOHEUHBIX KOHLIEHTpauil 5;
7,5; 10% m oxJaxgaiy co CKOpOCThi0 1-3 Tpam/mMuH 10O
—80°C ¢ mocneayouM MOTPYKEHUEM B KUAKUH a30T.
N-anerwi-L-1ucTenH NpucyTCTBOBAN B CpelaX KPHOKOHCEp-
BUPOBaHMs B KOHIEHTparusx 5, 10, 15 u 30 mmons. Komu-
YeCTBO KJICTOK C M30bITOUHBIM copepkanneM ADK ompe-
JICJISUTH METOAOM MPOTOYHOH IUTO(GIYOPUMETPUHU IO
Hakorutenuto 2',7'-muxnopdiaypecuenta. JKnznecrnocoo-
HOCTB KJIETOK otleHnBaH ¢ omoriisio JIHK-kpacurens 7-AAD.

ITocne pasmopaxusanus npemnapaTtoB SICK KK 65110
BBISIBJICHO, YTO J0OaBJICHHE S MMOJIb pacTBopa ALl B kpro-
IIPOTEKTOPHBIE CPE/IbI HE IIPUBOJIMIIO K 3HAYNMBIM H3MEHE-
HUSIM KOJIMYECTBA KJIETOK C M30BITOUHBIM COACp)KaHHEM
A®K. N-anerun-L-npcrens B konueHTpauuu 30 MM Taxoke
HE TPOSBIISI AHTHOKCUAAHTHOTO JICHCTBHUSA, @ B HEKOTOPBIX
CIryyasix Jiayxe HaOJIoIalICcsl ero MPOOKCHIAaHTHBIN AP dEKT.
JloGaBneHHBIH B cpeny KprokoHcepBupoBaHus ALl B koH-
neHTpanuu 10-15 MM criocoOcTBOBa 3HAUNMOMY YMEHbB-
LICHHUIO KOJIMYECTBA KIJIETOK C M30BITOYHBIM COJIEpKaHUEM
A®K nocne pazmopaxuBanus. [Ipu 3ToM HaumeHbLIee
xoimuectBo SICK KK ¢ u36s1TounbIM conepxanneM ADK
O0TMEeYaJIOCh MpH uctoiab3oBanuu 10 MM ALl B couetanuu ¢
7,5% (8,7 1,5 (6e3 ALl —20,6+3,2)) u 10% AMCO (8,3+0,9
(6e3 AL[—21,2+1,9)). X KuzHecrnoCOOHOCTB KIIETOK ITPH 3TOM
Bo3pocaa Ha 7—14% 1o cpaBHEHHUIO ¢ COOTBETCTBYOLIUMHU
KOHTPOJIBHBIMHE TpyIamu 6e3 ALl

Takum 00pa3om, 100aBICHHUE B CYyCTIEH3UIO KJIeTOK ALl
B KoHIEeHTpauuu 10-15 MM cmocoOGCTByeT CHHKEHUIO
ypoBHs ADK, a 3HAYNUT — MPEAOTBPAILICHUIO PA3BUTHS OKHC-
JIUTEIBHOTO CTPEcca 1, TEM CaMbIM, TOBBIICHUIO 3 eKTnB-
HOCTH KPHOKOHCEPBUPOBAHMUSL.
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The use of cord blood (CB) cell preparations in clinical
practice necessitates their long-term storage. DMSO is
traditionally used as cryoprotective agent to cryopreserve
the nucleated cells (NCs) of cord blood. DMSO can be toxic
under certain conditions, in particular, it can break the oxi-
dant-prooxidant balance, enhance the formation of reactive
oxygen species (ROS), contribute to the development of
oxidative stress and cell death [Fry L.J.,2015]. An excessive
accumulation of ROS in cells could be prevented by supple-
mentation of antioxidants to cryoprotective media
[Chaudhari A.A., 2007]. One of those is N-acetyl-L-cysteine
(NAQ).

This research was aimed to determine the content of CB
NCs with an excessive ROS content and their viability at
different stages of cryopreservation in cryoprotective solu-
tions containing different concentrations of DMSO and
NAC.

In the research we used human CB. The fraction of CB
NCs was isolated by sedimentation using 6% Polyglucinum
solution. The cell suspension was supplemented with 25%
DMSO solution up to its final concentrations of 5; 7.5; 10%,
cooled at 1-3 deg/min down to —80°C, and then immersed
into liquid nitrogen. N-acetyl-L-cysteine was added to
cryopreservation media up to the concentrations of 5, 10,
15 and 30 mM. The number of cells with excessive ROS was
determined by flow cytometry by accumulation of 2',7'-
dichlorofluorescein. Cell viability was assessed by 7-AAD
DNA dye.

After thawing of the CB NCs preparations it was revea-
led that presence of 5 mM NAC solution in cryoprotective
media did not lead to significant changes in the number of
cells with excessive ROS content. N-acetyl-L-cysteine in
concentration of 30 mM also did not demonstrate any anti-
oxidant activity, and in some cases there was even observed
a prooxidant effect. Presence of 10—-15 mM NAC in cryopre-
servation medium resulted in a sharp decrease in the cell
number with excessive ROS after thawing. As well the least
number of CB NCs with an excessive ROS content was
observed when 10 mM NAC was in combination with 7.5%
(8.7 % 1.5 (without NAC 20.6 + 3.2)) and 10% DMSO (8 3 £
0.9 (without NAC 21.2 + 1.9)). Herewith, cell viability
increased by 7-14% if compared with the corresponding
control groups without NAC.

Thus, supplementation of cell suspension with NAC in
concentration of 10—15 mM contributed to the reduction of
ROS level and consequently to the prevention of oxidative
stress, thereby to enhancing the efficiency of cryopre-
servation.
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BnnuB KpionpoTeKTopiB i HU3bKUX TeMmnepaTyp Ha 30epexeHicTb
epuTpoLMTiB OMKaA, KOHA Ta KPOJMKa
M.KO. Ynisko', O.M. Bobposa?

'Xapkiecbka 0epxasHa 3008emepuHapHa Akademisi, M. Xapkie
2lHcmumym nipobriem kpiobionoeii i kpiomeduyuHu HAH YkpaiHu, m. Xapkie
Effect of Cryoprotectants and Low Temperatures on Survival
of Bovine, Equine and Rabbit Erythrocytes
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BunoBi BiAMIHHOCTI €pHTPOIMUTIB PI3HUX TBapHUH
YCKJIQIHIOIOTh MIPOLIEAYPY iX KpIOKOHCEpBYBaHHS. Pi3Huit
CKJIa] MeMOpaH, Oy/loBa Ta BIIACTUBOCTI TEMOITIO0iHY, BMICT
PEYOBUH Yy BHYTPIITHBOKIITHHHOMY CEpEIOBHUIII 00yMOB-
JIIOIOTH HEOOX1THICTh CTBOPEHHSI CEPEIIOBHIIA KPIOKOHCEP-
BYBaHHSI @PUTPOLINTIB KOXKHOT'O BH/TY TBAPHH 1HIMBITYaIbHO.
VY naniit poboTi mpoBeaeHo miadip cepenoBuIa KpioKoHCep-
ByBaHHS CPUTPOIMTIB OWKa, KOHA Ta Kponuka. [1ig gac
mig00py BUKOPHCTOBYBAIHM KPiO3aXHCHI CHOJNYKH, SIKi
e(eKTUBHI IPH KPIOKOHCEPBYBAHHI EPUTPOLIUTIB JTFOITHH:
1,2-mmpomanmion (1,2-I11), numeruncynspoxcun (JMCO),
momietTmiieHokeu i3 M. M. 1500 (ITEO-1500), caxapo3a.
KpiokoHCepBaHT oAaBanu 0 BiAMUTOI epUTPOMAcH y
00’emuoMy crriBBimHOMmeHHI 1:1. [Ticis 15 xB iHKyOartii 3pasku
y IJTACTUKOBUX KOHTEHHEpax 00’ eMoM 1 MiT 0X0moKyBanu
3aHypeHHAM y piakuit azot (—196°C). BixirpiBanus
3nificHIOBaNH Ha BosaHINM OaHi mpu 40°C 10 mosBU pinkoi
(azu. EQexTHBHICTS KPIOMPOTEKTOPIB Y Pi3HIN KOMOiIHAIIIT
OLIHIOBAJIM 3@ T'eMOJi30M, OCMOTHYHOIO KPUXKICTIO Ta
MOJICTTFOBaHHSM TpaHCc(]y3ii epUTPOLUTIB MiCIIs KPIOKOHCEp-
ByBaHHS. BUMiproBaHHs reMoJ1izy IpoBOIMIH CIIeKTpodo-
TOMETPUYHUM MeTonoM. MojentoBanu TpaHcdysito 3a
JIOTIOMOTOF0 1HKYyOyBaHHS KPiOKOHCEPBOBAHUX CPUTPOLIUTIB
JociipkyBanux TBaput rpu 37°C y urasmi abo diziosnoriv-
HOMY PO3YHHI ITPOTITOM 24-X TOJH.

Konnenrpariito [TEO-1500 y koMbGiHOBaHOMY CepeioBH-
i BapiroBaiu B Mexax 5—20%, AMCO — 5-15%, 1,2-T11
1 caxaposu — 5—10%. BusiBieHo, 1110 koMOiHyBaHHS IPOHHK-
HUX 1 HEIPOHUKHUX KPI03aXUCHHX CIIOIYK JO3BOJISIE OTPH-
MaTH HalMEHIINH piBeHb reModtizy. [Ipu nboMy BUKOpHCTaH-
w1 [TEO-1500 y xoH1IeHTparisx 15 120% 103BOIMIIO OTpUMATH
HaWHWXKYHH piBEHb TEMOJI3Y OXpasy Micisi pO3MOpO-
»KyBaHHsL. [TicIst BiqMUBaHHS BiJI KPi03aXHUCHOTO CEPEIOBHUIIA
3 20% ITEO-1500 cymapuuii remonis csaras 41-43%.
3HIKEHHS HOTO KOHIICHTpalii 10 15% 103BONIMII0 3SMEHIITATH
PIBEHB TEMOIII3Y MiJ Yac 3aMOpOKyBaHHS-BiITAaBaHHS Ta
BiIMHBaHHSI BiJl KPiOIPOTEKTOPIB 10 23—25%. OnTHMansHa
koHneHtpanis IMCO — 10%. BukopuctanHs iHITUX
KOHIICHTpAIIi/ IPU3BOIUIIO JI0 30UIBIIICHHS TeMOJTi3y Ha yCiX
erarax KpiokoHcepByBaHHS. [liIBHUIEHHS KOHLEHTpALil
1,2-I1]1 i caxapo3wu BHIIE 5% BUSABHIOCS HEIOITEHIM.

Taxum uuHOM, OYIT0 ITiHIOpaHO KOMOIHAIIIFO KPiOTIPOTEK-
TOPIB, sIKa JO3BOJIMIIA OTPUMATH HAMEHIIINI TeMOJIi3 MicIIs
KpIOKOHCEPBYBaHHS EpUTPOLUTIB OMKa, KOHSI Ta KPOJIMKA!
15% ITEO-1500, 10% AMCO, 5% 1,2-I111, 5% caxapo3n.
IaxyOyBaHHS Ta 3aMOpOKYBaHHS B MigiOpaHOMY cepeio-
BUII[ HE IPH3BOJIMIIO 110 ICTOTHOTO MOTiPIICHHSI OCMOTHYHUX
BIIACTHBOCTEH epuTpounTiB. MojentoBanHs TpaHc(ys3ii
TI0Ka3aJ10, 10 MPOTATOM 24-X TOJIMH reMOJIi3yBaIo He OlIbie
5,5% xmitiH y 1asmi ta 6,4% y (i3ioI0TiYHOMY PO3UHHI.
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Species-specific differences of erythrocytes of various
animals complicate the procedure of their cryopreservation.
Different membrane composition, structure and properties
of hemoglobin, the content of substances in intracellular
medium stipulate the need in designing the medium for
erythrocytes cryopreservation individually for each animal
species. Present study was performed to select the cryo-
preservation media for bovine, equine and rabbit erythro-
cytes. For this purpose we used the cryoprotective com-
pounds, being efficient for human erythrocyte cryopreser-
vation such as: 1,2-propanediol (1,2-PD), dimethyl sulfoxide
(DMSO), polyethylene oxide with molecular weight of 1500
(PEO-1500) and sucrose. A washed erythrocyte concentrate
was mixed with a cryopreservative in 1:1 ratio. After 15 min
incubation the samples in 1 ml plastic containers were cooled
by immersion into liquid nitrogen (—196°C). Thawing was
done in a water bath at 40°C up to liquid phase appearance.
The efficiency of cryoprotectants in different combinations
was assessed by hemolysis, osmotic fragility and by
modelling erythrocyte transfusion after cryopreservation.
Hemolysis was measured spectrophotometrically. Transfu-
sion was simulated using the incubation of cryopreserved
erythrocytes of the studied animals at 37°C either in plasma
or physiological saline within 24 hrs.

The concentration of PEO-1500 and DMSO in a
combined medium was ranged within 5-20 and 5-15%,
respectively, that for 1,2-PD and sucrose was within 5—10%.
The combination of penetrating and non-penetrating cryo-
protective compounds was revealed to provide the lowest
hemolysis rate. The use of PEO-1500 at 15 and 20% con-
centrations allowed thereby obtaining the lowest hemolysis
immediately after freeze-thawing. After washing out the
cryoprotective medium with 20% PEO-1500 the total
hemolysis reached 41-43%. Reduction of its concentration
down to 15% enabled decreasing the hemolysis level down
to 23-25% during freeze-thawing and washing out the
cryoprotectants. The optimal DMSO concentration was
10%. The use of other concentrations resulted in an
increased hemolysis at all the stages of cryopreservation.
The augmentation of 1,2-PD and sucrose concentration
higher than 5% occurred to be inexpedient.

Thus, we selected the combination of cryoprotectants,
which allowed obtaining the lowest hemolysis of bovine,
equine and rabbit erythrocytes after cryopreservation: 15%
PEO-1500, 10% DMSO, 5% 1,2-PD, 5% sucrose. The incu-
bation and freezing in a selected medium did not result in a
significant aggravation of osmotic properties of erythro-
cytes. The transfusion simulation resulted in the hemolysis
of not more than 5.5% of cells in plasma and 6.4% in
physiological saline within 24 hrs.

npo6rembl KPMOOMONOrMKN 1 KPUOMEAULIMHDI

problems of cryobiology and cryomedicine
Tom/volume 26, Ne/issue 2, 2016



YnbTpacTpyKTypHble NepecTponKM runotanamyca ctapbiX KpbIC nocne
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l'mnoranamyc npeacrasiseT co00i CTPYKTypy, OTBET-
CTBEHHYIO 32 SMOIIMOHAJIbHBIE, TOBEICHYECKHE, TOMEOCTATH-
yeckue peakiuu opranusma [[lokposckuii B.M., 2003 ]. 'uno-
TaslaMyc 00J1a/1aeT BEICOKOH MIPOHUIIAEMOCTBIO COCY/IOB /IS
Pa3IHYHBIX BEIIECTB, YTO OIIPE/ICIISECT €r0 UyBCTBUTEIFHOCTh
K U3MEHEHUsIM BHyTpeHHel cpesl [CmupHoB B.M., 2002].
PutMuueckue skcTpeMalibHbIE XO0JIOJIOBbIE BO3/ACHCTBUS
(POXB) conpoBoXaat0TCs N3MEHEHUEM (DYHKIIMOHAILHOTO
cTaTryca opraHun3Ma. OTH HU3MCHEHUS B 3HAYUTEIbHOU
CTEIEeHH 00YCIIOBIICHBI OTBETHOW PeaKIrei IEHTPOB TEPMO-
peryisiuy, pacloyIOKEHHBIX B ruroTanaMmyce [badwuii-
gyk I"A., 2009]. Lenps qanHO#H pabOThI — U3yUCHHUE BIUSHUS
1oBTOPHBIX 1IHKII0B POXB (—60; —120; —120°C) Ha ynbTpa-
CTPYKTYPY HEHPOCEKPETOPHBIX KJIECTOK TMIIOTajlaMyca ro-
JIOBHOT'O MO3ra CTapbIX KPbIC.

WccnenoBanus mpoBoAMIN Ha OeIbIX OSCIOPOIHBIX
KpBICax caMIlax 24-MecsYHOro Bo3pacTa. JKuBoTHbIC OBbLIH
pa3zeneHbl Ha JBE IPYNIbl: MHTAKTHBIE U AKCHEPUMEH-
TalnbHbIe (110 7 0cobeil). DKCIePUMEHTAIBHBIX KPBIC
oxnaxaanu 9 pas no 2 mun. Ceancel POXB nposomuinu 3 pasa
B JICHb C MEPEpPHIBOM B CYTKH. B KOHIle 3KCHepHMEHTa
MIPOBOAMIHN 3a00p KYCOYKOB TKaHW THIIOTajamyca s
AIEKTPOHHO-MUKPOCKOMIUYECKOT0 HccienoBanus. Ilox-
TOTOBKa MaTepuaja MpoBOAUIACH IO OOIIETIPUHATHIM METO-
JMKaM, yIBTPAaCTPYKTYPy CEKPETOPHBIX HEPOHOB M3ydal
MO 3JIEKTPOHHBIM MUKpOcKorioM « OMB-100EP».

YcTaHOBIIEHO, UTO Y 24-MECAYHBIX MHTAKTHBIX KPBIC
HaOJIIOIaTCh MHOYKECTBEHHBIC ITPU3HAKH JIeTeHEPaTUBHBIX
W3MEHEHUI HEHPOHOB ruIoTajiaMyca U odaru JIM3uca
siepHON MeMOpaHbl. B MaTpukce sjep oTIeNbHBIX CeKpe-
TOPHBIX HEHPOHOB OBLIN OTMEYEHBI OCMHO(HIIBEHBIE BKITIO-
YEHHUsI, MUTOXOHIPUU C TOMOT'€HU3UPOBAaHHBIM MaTPUKCOM
U TOTAJBbHO Pa3pyIICHHBIMU HapyXKHBIMH MeMOpaHaMu U
KpHcTamy. B o0acTy ToKanu3aniy riacTHHYATOro IIUTO-
I1a3MaTHYeCKOro KOMIUIeKca [0Ibaku MpUCyTCTBOBAIH
BKJIIOUCHUS JUNMUA0B U nunodycuuna. NccinenoBanue
YIABTPACTPYKTYPhI CEKPETOPHBIX HEHPOHOB rUIOTaIaMyca
CTapbIX KpbIc ocie 9 ceancoB POXB BBIIBUIIO yMEpEeHHO
BBIPAKEHHBIE NEPECTPONKN OPraHENI U BHY TPUKIETOUHBIX
MEeMOpaHHBIX CUCTEM. YMEHBIIIATIACh CTEIICHb KOHICHCAIHN
AEPHOTO XPOMAaTHHA, HA MeMOpaHax rpaHyISIPHON YHIO-
TUTa3MaTHYECKON CETH MOSIBISIOCH MHOXKECTBO PHOOCOM.
OTCyTCTBOBAJ OYArOBBIA JIM3HUC HAPYKHBIX MEMOpaH U
KPHCT MUTOXOHIpHH. B nnTorasMe He oOHapy KUBaCh
JECTPYKTUBHO M3MEHEHHBIE MHUTOXOHJPHHU, BTOPHUYHBIC
JIN30COMBI 1 BKIIFOUCHHMS JUITo(ycunHa.

Taknm 06pa3oM, TPOBEICHHBIE IEKTPOHHO-MUKPOCKO-
MUYECKUE NCCIISIOBAHNS CBHIETENBCTBYIOT O TOM, uTo POXB
CTUMYJIHUPYIOT CHHTETHYECKHE, ONOIHEPTeTHIECKUE U
MeTaboIYecKHe (PYHKLINH CEKPETOPHBIX HEHPOHOB TMITOTA-
JlaMyca rOJIOBHOIO MO3ra CTapbIX KPbIC M MOBBIIIAIOT HX
aJIanTalMOHHbIE BO3MOKHOCTH.
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Hypothalamus is the structure responsible for emotio-
nal, behavioral, homeostatic responses of the body [Pok-
rovsky V.M., 2003]. Hypothalamus vessels have a high
permeability for different substances. This feature deter-
mines its sensitivity to changes in an internal environment
[Smirnov V.M., 2002]. Rhythmic extreme cold exposures
(RECE) are accompanied by the changes in a body functional
status. These changes are largely due to the thermoregu-
latory response centers located in hypothalamus [Babij-
chuk G.A.,2009]. The purpose of this research was to study
the effect of the repeated cycles of RECE (-60; —120;
—120°C) on the ultrastructure of neurosecretory cells of
hypothalamus in the brain of aged rats.

Investigations were carried out in 24-months-old male
white outbread rats. The animals were divided into two
groups: experimental and intact (7 individuals in each). Expe-
rimental rats were cooled 9 times by 2 minutes. Sessions of
RECE were carried out 3 times a day with a one day break.
At the end of the experiment the hypothalamic tissue slices
were procured for electron microscopic examination. The
samples were prepared according to conventional tech-
niques, the ultrastructure of secretory neurons was studied
with electron microscope EMB-100BR (Russia).

It has been found that in 24-month intact rats the
numerous signs of degenerative changes in hypothalamus
neurons and lysis foci of nuclear membrane were present.
The matrix of nuclei of some secretory neurons had
osmiophilic inclu-sions, mitochondria with homogenized
matrix and totally destroyed outer membranes and cristae.
In the vicinity of lamellar cytoplasmic Golgi complex the
lipid and lipofuscin inclusions were present.

Study of secretory neurons ultrastructure in hypotha-
lamus of aged rats after 9 RECE sessions revealed the
moderately pronounced re-arrangements of organelles and
intracellular membrane systems. The condensation of nuc-
lear chromatin decreased, granular endoplasmic reticulum
was characterized by numerous ribosomes present on its
membranes. There was no focal lysis of outer membranes
and mitochondria cristae. The destructively altered mito-
chondria, secondary lysosomes and inclusion of lipofuscin
were absent in cytoplasm.

Thus, performed electron microscopic studies indicated
that the RECE stimulated synthetic, bioenergetic and meta-
bolic functions of secretory neurons in hypothalamus of
the brain of aged rats and increased their adaptive capa-
cities.
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NMpumMeHeHne KPUOKOHCEPBUPOBAHHOW 3PUTPOLIMTAPHOMN MaccCbl NMPU KOppeKuumn
aHeMMnyecKoro cmHapoma y cobak, BbiaBaHHOro Babesia canis
O.A. lNepBywmnHa
XapbKOGCKaFI eocydapcmeeHHaﬂ 3008emepuHapHasd akademusi
Application of Cryopreserved Packed Red Blood Cells to Treat
Anaemic Syndrome in Canine Babesiosis

O.A. Pervushina
Kharkiv State Zooveterinary Academy, Kharkiv, Ukraine

babe3no3 — crpeMuTenbHO pa3BHBaromieecs 3a00eBa-
HHE, CBSI3aHHOE C OBICTPBIM pa3pyILICHUEM SPUTPOLUTOB,
TpeOdyroree cnenu(uyIecKoro 1 He3aMeAIUTEIHHOTO Jieue-
Hus [Temnues K.B., 2011]. )KuBotHoe ¢ Tspxenoii popmoit
9TOro 3a00JIEBAHUSI MOXKHO CIACTH TOJBKO C ITOMOIIBIO
remotpancdysuu [Leisewitz A.L., 1996].

[este paboOTHI — HCTIOJIB30BaHNE KPUOKOHCEPBHUPOBAH-
HOM spuTporuTapHoit Maccel (KOM) mnis tpancdysuu npu
KOMIIJIEKCHOM JIeYeHUH co0ak, OOJILHBIX 0a0e3u030M.
OOBeKTOM HCCIeI0BAHMS OBIITH SPUTPOLUTHI, BBIZICTICHHBIC
13 KPOBHU 3JJOPOBBIX TTOJIOBO3PEIBIX OECIIOPOAHBIX COOAK.
KpoBb 3arorasinBaiy Ha INTIOKO30-IIUTPATHOM T'€MOKOHCEP-
BaHTE M XpaHWwIH He Oonee 4 u mpu 4°C. Dpurpomaccy
HOJIy4aId METOJIOM LIEHTPU(PYTHPOBAHHUS LIETbHOI KPOBU
npu 1500g B TeueHne 5 MUH ¢ TOCTETYIOMNM ylaJCHHEM
IIa3Mbl U JeKkoTpombonuTapHoro cios. Ilocie atoro
SPUTPOLUMTHI TPHXKABI OTMBIBAIN B 4-KpaTHOM 0oObeMe
N30TOHWYECKOro cosieBoro pactopa (150 MM NaCl, 10 MM
tpuc-HCl, pH 7.,4).

PactBop 17,5% TUAPOKCUAITUIMPOBAHHOTO Kpaxmaina
CMEIINBAJIN C 3PUTPOMACCOH B COOTHOIIECHUH 1:1 1 BBIICD-
skuBau 30 muH ripu 22°C. 3aMopaknBaHUE OCYIIECTBIISIIN
B npobupkax «Eppendorf» oobemom 5 u 10 mi myrem
TIOTPYKEHUS B KUJIKUH a30T. Pa3MopaskuBaHue IpOBOANIN
Ha BozstHOM OaHe (40...42°C). s crieruuaecKkoro JICYeHUsT
6abe3no3a cobak Maccoil 15—20 Kr BceX OMBITHBIX TPYTII
HCTIOJIB30BAJIM aHTUIIPOTO30MHBIH Ipenapart «lIupo-Ctom»
B f103¢ 0,25 MII/KT Macchl TeNna )KUBOTHOTO, KOTOPBIN OJTHO-
KPaTHO BBOJMIIM BHY TPHMBIIIEYHO. [ emorpanchysnio KOM
MIPOBOJMIIM JUIsI KOPPEKIIMHM T'eMOJIUTHYECKOH aHEeMUHU
OJIHOKPAaTHO 4epe3 CYTKH MOocie MHBEKLIUHU Ipernapara
«ITupo-Crom». O6beM HEOOXOIUMO IS TeMOTpaHChHy3Uu
K3M 6panu u3 pacuera | MiI/Kr Macchl Tela KUBOTHOTO,
MOCKOJIBKY | MJI 3pUTpOMAacChl MOBHIIIAET YPOBEHb reMa-
TokpuTa perunuenta Ha 1%. [Tepexn rpancdysneii spurpo-
Maccy pa30aBIIsuIH 10 mokasatesel remarokpura 45,5%.

WccnenoBanus 1mokasaiu, 9YTO Y KMBOTHBIX IOcCIe
nedenus: U remorpancoysun KOM ypoBeHb remorinodnHa
U reMaTokpuTa Beipoc Ha 11,4 u 16,4% coOTBETCTBEHHO 1O
CPaBHEHHIO C KMUBOTHBIMH, KOTOPBIX Jeumiau «Ilupo-
Cronom», HO 6e3 TpaHcdysnu. KonndecTBo S3puTpOIUTOB
IIPH 3TOM yBenuumioch Ha 26,3%. K 10-M cyTkaM ypoBeHb
reMOTIIOOMHA ¥ TeMaTOKPHTa MoBbICHIICS Ha 12,5 1 28,6%
COOTBETCTBEHHO, TOT/a KaK KOJUYECTBO IPUTPOLIUTOB
coctaBuio 27%.

[Tomy4yeHHble JaHHBIE CBHIETEIHCTBYIOT O TOM, YTO
remorpancoysust KOM B kommiekce co crieruduiaeckoi n
CHMIITOMaTHYECKOW Tepanueil TaeT MOJIOXKUTEIbHBIN
pe3ynbpTar Npu KOPPEKIUH aHEMHUYECKOTO CHHApPOMA Y
cobak, BeI3BaHHOIO Babesia canis.
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Babesiosis is a rapidly emerging disease, associated with
a fast destruction of RBCs, and requires specific and urgent
therapy [Temichev K. V., 2011]. In severe cases the animal
may be saved only with blood transfusion [Leisewitz A.L.,
1996].

The research aim was the use of cryopreserved packed
RBCs (CPRBCs) for transfusion in a combined therapy of
dogs with babesiosis. The RBCs, isolated from blood of
healthy mature outbred dogs were the research object.
Blood was procured with glucose-citrate hemopreservative
and stored not more than 4 hrs at 4°C. The packed RBCs
were procured by the whole blood centrifugation at 1500g
for 5 min, with following plasma and buffy coat layer
removal. Then the RBCs were thrice washed in a 4-fold
volume of'isotonic saline (150 mM NaCl, 10 mM Tris-HCI,
pH7.4).

The solution of 17.5% hydroxyethyl starch was mixed
with the packed RBCs in 1:1 ratio and incubated for 30 min
at 22°C. Freezing was performed in 5 and 10 ml Eppendorf
tubes via immersion into liquid nitrogen. Thawing was done
in a water bath (40...42°C). For specific babesiosis therapy
of dogs weighing 15-20 kg of all the experimental groups
we used an antiprotozoal drug Piro-Stop at a dose of
0.25 ml/kg body weight of animal, which was once admi-
nistered intramuscularly. To correct haemolytic anaemia the
blood transfusion of CPRBCs was performed once, a day
after Piro-Stop drug injection. The volume of CPRBCs
necessary for blood transfusion was assumed as 1 ml/kg of
animal body weight, since 1 ml of packed RBCs increased
hematocrit level of recipient by 1%. Before transfusion the
packed RBCs were diluted to reach 45.5% hematocrit.

Our studies demonstrated the haemoglobin and
hematocrit levels in animals after therapy and CPRBCs blood
transfusion to increase by 11.4 and 16.4%, respectively as
compared to the animals treated with Piro-Stop, but without
transfusion. A number of RBCs increased by 26.3%. To day
10 the level of hematocrit and haemoglobin augmented by
12.5 and 28.6%, respectively, while a number of RBCs was
27%.

Our findings suggest the blood transfusion of CPRBCs
in combination with specific and symptomatic therapy to
provide a positive result in correcting canine anaemic
syndrome caused by Babesia canis.

npo6rembl KPMOOMONOrMKN 1 KPUOMEAULIMHDI

problems of cryobiology and cryomedicine
Tom/volume 26, Ne/issue 2, 2016



Ha3sHayeHue MMMyHOMOAYNATOPOB NPU MAaTEPUHCKO-NNOA0BON UMH(PEKLUN CHMXKAeT
MH(PULIMPOBAHHOCTb NNaueHTbl U ee 0b6ono4ek
A.A. PoeHko, H.M. MNacuelwsunn
XapbKkosckuli obriacmHoU KuHUYecKUl nepuHamarbHUl ueHmp
Administration of Immunomodulators to Treat Maternal
and Fetal Infection Reduces Placental and Membrane Contamination

A.A. Royenko, N.M. Pasieshvili
Kharkiv Regional Clinical Perinatal Center, Kharkiv, Ukraine

Martepuncko-tuiogoBast uHpekmus (MII) 3anumaer
OJIHO M3 BEIYIIHX MECT B CTPYKType NEpHHATAIbHON
3200JIeBAEMOCTH U CMEPTHOCTH HOBOPOXKICHHBIX, CHIKACT
BO3MOKHOCTH HU3KOTEMITCPaTypHOTO XpaHEHHs MaTepHaa
rocyesa — IUIAICHTHI, KOPAOBOW KPOBU M 000JIOUEK ISt
61o0aHKHHTA.

Ha ceropnsmHmii 1eHb T0Ka3aHa pojb yCIOBHO-TIATO-
TCHHBIX U TTATOTCHHBIX BO30OyuTENCH (0akTepuil, BUPYCOB)
B T€HE3¢ MMMYHHOTO JucOalaHca, cliocoOOCTBYIONIETIO
MIPEKACBPEMEHHBIM POJaM, IUCTPECCY II0JAa, BHYTPH-
yTpOOHOH MTHEBMOHHH, TIOPAKEHUH [ICHTPAIILHOI HEPBHON
CHCTEMBI, CEpJIEYHO-COCYIUCTON CHCTEMBI, KEIyI0uHO-
Ku1eyHoro Tpakra. [Toatomy n3ydenne ocodbeHHOCTEH 1po-
TEeKaHUsI WHQEKINOHHOTO Ipolecca y OEpeMEHHBIX U
BIIMSIHME €r0 HA MMMYHHYIO CHCTEMY MaTepH SIBISICTCS
aKTyaJbHOW MpOoOJIEeMO COBPEMEHHOI'0 aKylIepCcTBa, a
TaKXe JeIaeT BO3MOXHBIM CO3JJaHHE 3aIlacoB ayTOJIOTH-
YeCcKOro OroMarepuralia IaneHTapHOTO IPOUCXOXKICHHS B
HU3KOTEMITEpaTyPHBIX OaHKax.

Lens naHHOM PabOTHI — M3y4EHHE BINSHHS HA3HAUCHIUS
MMMYHOMOJYJISITOPOB NPH OaKTEPHAIBLHOW W BUPYCHOU
nH}pEKIN OepeMEHHBIX Ha MH()UIIMPOBAaHHOCTH IIIALICHTHI
1 TUIOZHBIX 000JI0UEK.

Bruto oocnenoBano 150 6epemenHsbIx (1o 30 B rpymme):
rpynma 1 — GepeMeHHBIE ¢ OakTepUaNbHON WHOEKIUEH,
KOTOpBIE TOTyYalld TPAAUIIMOHHYIO aHTHOAKTEPHAIIbHYIO
TEpaInIo; TpymIa 2 — ¢ BUPYCHOW WH(pEKIHEH, KOTOPEIC
TIOJIyYali TPaJUIMOHHYIO IIPOTUBOBHUPYCHYIO TEPaIio;
rpymma 3 — ¢ 6akTepranbHOW HHPEKIUEH, KOTOPBIE TTOITY-
a1 TPAJUIMOHHOE JICYEHHE C BKIIOYEHHEM HMMYHOMO/TY-
nsatopa «llonmokcugonui»; rpynna 4 — ¢ BUPYCHOM
nHpeKneil, KOTOPBIM K TPAaJIULINOHHONW Tepanuu ObLI
no6asieH MMyHOMOAysiTop «IMMyHOban»; rpymma 5 —
6epemennbie 6e3 nposiBiienuit MITU. [Tocne ponoB mpowns-
BOJMJIM OaKTEpUaIbHBIHN II0CEB, BUPYCOIOTHYECKOE HCCIIe-
JIOBaHME IUIOAHBIX 000J0YEK M IUIaneHThl. OneHUBaIN
COCTOSIHUE HOBOPOXKJICHHOT' 0, HAJIMYHE y HETO MH(EKIIOH-
HBIX POSIBJICHUH.

[Tpw ananuse KIMHAYIECKOTO cTaTryca OepeMeHHBIX ObIIO
BBISIBIICHO, YTO Cpeid MH(EKINOHHBIX areHTOB HanboJee
4acTo omnpenesun: crapmiokokk (63,3%), rapaHepeinty
(70%); mukorutazmy (30%), xmamuan (26,6%), uToMerano-
Bupyc (23,3%), repriec (33,3%). B pesysbrare nceneioBanus
MMMYHHOTO cTaTyca OEpeMEHHBIX B IPYIIE 5 BBISIBICHO
nHpUIupoBanue mociena B 16,7%, B rpynne 1 —B 76,7%,
B rpynne 2 — B 60%, B rpynmne 3 — B 26,6% u B rpynmne 4 —
B 23,3%. IIpu 5TOM BbIpayKEHHBIE KIIMHUYECKUE IPOSIBICHUS
nH}pekn Habmoaamm B rpynne 1 — 3 ciydast 3HIOMeTpHuTa
u 2 ciaydast BHyTPHYTPOOHOM THEBMOHHH.

Takum o6pasom, B rpymmax oepemennabix ¢ MIIU, rue
661 ncriob3oBansbl «Ilommokcunonniiy u «IMmyHOban,
YMEHBUIMIINCHh PUCK WHOHUIMPOBAHUS IUIO/A U IOCIena
B PO/Iax, a TAKKE KOJIMYECTBO MH(EKIIMOHHBIX OCIIOKHCHHUH.
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Maternal and fetal infection (MFI) takes one of the
leading places in the structure of perinatal morbidity and
mortality of newborns, it reduces the possibilities of low
temperatures storage of afterbirth material: placenta, cord
blood and membranes in terms of biobanking.

Nowadays, the role of opportunistic pathogenic and
pathogenic agents (bacteria, viruses) is proven in genesis
of immune disbalance, contributing to premature delivery,
fetal distress, intrauterine pneumonia, derangements in
central nervous system, cardiovascular system, gastrointes-
tinal tract. Therefore studying the peculiarities of infection
process proceeding in pregnant women and its influence
on mother’s immune system is an actual task in current
obstetrics, as well as it enables establishing the stocks of
autologous biomaterial of placental origin at low temperature
banks.

This research was aimed to study the influence of
administered immunomodulators to treat bacterial and viral
infections of pregnant women on placental and fetal
membrane contamination.

We examined 150 pregnant women (by 30 in each group):
the group | comprised the pregnant women with bacterial
infection received the standard antibacterial therapy; the
group 2 comprised those with viral infection, received the
standard antiviral therapy; the group 3 included those with
bacterial infection, treated with the standard therapy
including immunomodulator Polyoxidonium; women with
viral infection, received immunomodulator Immunofan in
addition to the standard therapy were in the group 4; the
group 5 comprised the pregnant women with no MFI signs.
After delivery we performed a bacterial seeding, virologic
studies of fetal membranes and placenta. We assessed the
state of newborns and the presence of infectious manifes-
tations as well.

When analyzing a clinical status of pregnant women we
revealed that the most frequent among infectious agents
were Staphylococcus (63.3%), Gardnerella vaginalis (70%);
Mycoplasma (30%), Chlamydia (26.6%), Cytomegalovirus
(23.3%), Herpes (33.3%). Analysis of immune status of
pregnant women in the group 5 revealed the afterbirth
contamination in 16.7%, and in the groups 1, 2, 3, 4 it was
found respectively in 76,7, 60, 26.6 and 23.3%. The
pronounced clinical manifestations of infection were
observed in the group 1: there were 3 cases of endometritis
and 2 cases of intrauterine pneumonia.

Thus, in the groups of pregnant women with MFI treated
with Polyoxidonium and Immunofan the risk of fetal and
afterbirth contamination in delivery, as well as the number
of infectious complications were decreased.
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Mony4yeHue KynbTypbl HeMPOONACTONOAOOHbLIX KNETOK U3 HaaNnO4Ye4YHUKOB
HOBOPOXAEHHbIX MOPOCAT METOAOM CEJIeKTUBHOW aaresvu
E.M. MnakcuHa, O.C. CugopeHko, E.W. Jlerau, I A. Boxok
UHcmumym nipobriem Kpuobuornozuu u KpuomeduyuHsl HAH YkpauHbl, 2. Xapbkos
Neuroblast-Like Cell Culture Derivation from
Newborn Piglet Adrenal Glands Using Selective Adhesion Method
K.M. Plaksina, O.S. Sidorenko, E.I. Legach, G.A. Bozhok

Institute for Problems of Cryobiology and Cryomedicine
of the National Academy of Sciences of Ukraine, Kharkiv, Ukraine

Wzyuenne ocobeHHOCTEN pocTa, mpoudepaiu, MUur-
pamuy, mdpepeHIMa HeHpoOIaACTOB B KYIIBTYPE il Vitro
uMeeT OoJbIIoe 3HAUeHHUE ISl TOHMMAaHMS MPHHIIMIIOB
(OpMHUPOBaHS TOJIOBHOTO ¥ CIMHHOTO MO3Ta B OHTOTCHE3E.
Panee Hamu OBIJIO yCTAHOBIICHO MOSIBIICHHE HEHpoOIacTo-
MOIOOHBIX KJIETOK B KyJIBType Ki1eToK HaanoueyHnkos (KKH)
HOBOPOKICHHBIX IOPOCAT, pacTyllell ¢ oOpa3oBaHHeM
nurocdep. Kpome toro, B 3T0# KyJIbType NpUCy TCTBOBAIIN
(udpobITacTONONOOHBIC KIICTKH, KOTOPBIC OBLTH HIICHTU(H-
IIUPOBAHBI KaK KJICTKH COeANHUTEIbHOTKAHHOH KaTICyJIbl U
KOPKOBOTO BEIIIECTBA HAAMTOYCUHHKA.

Hexp namHOW pabOTHl — MOJYYCHHE OYUIICHHOW
KyJIbTypbl HEHpoOIacTONo00HBIX KICTOK M3 HAAIOYed-
HHUKOB TIOPOCST Pa3HbIX CPOKOB HEOHATAIHLHOTO Pa3BUTHUS
METOJIOM CEJIEKTUBHOM a/Ir€3UHU.

Knerounyto cycrieH3uto nmoiay4ain GepMEHTATHBHBIM
METOJIOM M3 Ha/IMOYEYHUKOB IOPOCST Bo3pacTtoM 1, 7, 14, u
28 nueit (P1, P7, P14 u P28 cooTrBercTBeHHo). KneTku
KyJIbTHBHPOBAJIN HA HU3KOAAT'€3UBHOW IMOBEPXHOCTH IIPU
temneparype 37°C matmocdepe ¢ 5% CO, B cpene 199 ¢ 10%
(eTanpHOM Tensubeil CBIBOPOTKY M aHTHOMOTHKaMU. [1pn
9TOM HaOJTFOIAIOCh 00pa3oBaHKe GPIIOTUPYIOIHMX UTOChHEP.
[TonoBUHY KyJIbTYpajbHOU Cpelibl ¢ IUTOChepamMu epeHo-
CHJIM Ha aJre3uBHYIO MOBepXHOCTh Ha 4, 7, 11, 14, 17,
21-e cyTKH KynbTUBHpOBaHUS. /|1 ompenenenus sKcmpec-
cuu B-11I-TyOynuHa METOIOM HIMMYHOIIUTOX UIMUH HCITOJb-
30BaJIM [ICPBUYHBIC MBIIITHHBIC aHTHTENA K B-111-TyOynuny
(1:200) n BropruHbIe ko361 aHTHMBIIMHBIE Hilyte Fluor 488 —
KOHBIOTHpOBaHHBIC aHTUTENA (1:400).

Hutocdepsr, oopazosasmuecs B8 KKH nmopocsart P1 mocie
NepeHoca Ha afire3MBHYI0 IOBEPXHOCTh, Ha 4, 7 1 11-e cyTku
KyJbTUBHPOBAHUS NMPUKPEIUIINCH, 3aTeM HaOII0qanoch
BEICeJIeHHUE U3 IuTochep puoOpoOIacTOnoJ00HBIX U HEUPO-
6macTonogo0HBIX KIeTOK. IIpu 3TOM KOH(IIOEHTHOCTH
MOHoOcT0sI cocTaBisiia ~50% npu nepeHoce Ha 4-¢ , 40% —
7-e,1,5%—11-e cyrku. [Ipu nepenoce Ha 14, 17, 21-e cyTku
nuTocepsl MPUKPEILISIINCh, HO MOHOCIIOH U3 Gudpo-
671acTOII0JOOHBIX KIIETOK He hopmupoBaics. [Ipu meperoce
Ha 14-e cyTku u3 nurochep akTHBHO BBICEISUTUCH HEHpO-
61acTonot00HbBIE KIIETKH, KOTOPBIE TO3UTUBHO OKpAIINBa-
ek arTuTenamu K 3-111-ryOymuny. [pu ieperoce Ha 17-¢ cyTkm
AKTUBHOCTB BBICEJICHHUS 3TUX KJIETOK YMEHBIIANACh, a HA
21-e cytku onu orcyrcrBoBanu. B KKH nopocsat P7 u P14
(hopMHpOBAIIUCH TUTOCHEPDI, TPHU IEPEHOCE KOTOPHIX Ha-
Omromanack ToT ke A dext. [Tpu neperoce nutochep, oopa-
3oBasunxcst B KKH mopocst P28, 6ombiras ux gacts Tepsiia
CIIOCOOHOCTB K PUKPEIICHHIO, & U3 TeX IuTocdep, KOTopbie
TIPUKPEIUISUTICE, BBICEJICHUE KJIETOK HE HAOIIOAJIOCh.

Taxum 00pa3om, OUUIIIeHHAs KyJIbTypa HelpooiacTorno-
JIOOHBIX KJIETOK MOXET OBITH ITOTy4eHA ITPU KYJIETHBHPOBA-
HUU KJIETOK HAJMOYEYHHKOB MopocsT 1—14-cyTodnoro
BO3pacTa B TeueHHE 14 CyTOK C OCIIEAYIOIINM ITEPEHOCOM
¢rotupyromux nuTocdep Ha are3MBHYIO MOBEPXHOCTb.
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Studying the features of neuroblast growth, prolifera-
tion, migration and differentiation in culture in vitro is of
great importance to understand the principles of brain and
spinal cord formation in ontogenesis. Previously we have
established the fact of neuroblast-like cell appearance in
newborn piglet adrenal gland cell culture (AGCC), featured
with the formation of cytospheres. Moreover, this culture
contained the fibroblast-like cells, identified as the cells of
connective tissue capsule and adrenal cortex.

The research aim was to derive a purified culture of
neuroblast-like cells from adrenal glands of piglets of
different terms of neonatal development using selective
adhesion method.

Cell suspension was procured with enzyme method from
adrenal glands of 1-, 7-, 14- and 28-day-old piglets (P1, P7,
P14 and P28, respectively). Cells were cultured on low
adhesive surface at 37°C and 5% CO, atmosphere in medium
199 with 10% fetal bovine serum and antibiotics. The
formation of floating cytospheres was observed under these
conditions. The half of culture medium with cytospheres
was transferred to adhesive surface to days 4,7, 11, 14, 17,
21 of culture. To determine the beta I1I Tubulin expression
by means of immunocytochemistry method we used the
beta III Tubulin primary mouse antibodies (1:200) and
secondary goat anti-mouse HiLyte Fluor 488-conjugated
antibodies (1:400).

The cytospheres, formed in AGCC of P1 piglets after
transferring to adhesive surface were attached to days 4, 7,
and 11 of culture, then the migration of fibroblast-like and
neuroblast-like cells out of cytospheres was noted. The
monolayer confluency was thereby ~50, 40 and 1.5% during
transfer to days 4, 7 and 11, respectively. Following the
transfer to days 14, 17 and 21 the cytospheres were attached,
but no monolayer of fibroblast-like cells was formed. After
the transfer to day 14 the neuroblast-like cells actively
migrated from cytospheres, which were positively stained
with beta III Tubulin antibodies. When transferring to day
17 the migration activity of these cells reduced, and after
transfer to day 21 they were absent. The AGCC of P7 and
P14 piglets contained the cytospheres, representing the
same features following their transfer. Transferring the
cytospheres formed in AGCC of P28 piglets showed that
majority of the structures lost their ability to attach, and no
migration was observed from the attached cytospheres.

Thus, a purified culture of neuroblast-like cells may be
derived following culturing of adrenal gland cells from 1-
14-day-old piglets involving the transfer of floating
cytospheres to an adhesive surface.
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Pa3paboTka ycTaHOBKM NS 9HAOCKOMNUYECKUX onepauumn
Ha 3KCNnepmMeHTarlbHbIX XXUBOTHbIX
A.N. TpebeHtok’, H.A. YUmx', [1.B. Beizos’, J1.A. Porosa’,

E.A. AHToHeHKo?, T1.I. NlykbsaHeHko?, B.MN. CaHgomunpckmin!
"MIHcmumym nipobriem kpuobuoroauu u KpuomeduuyuHsl HAH YkpauHsbi, 2. Xapbkos
2XapbKoeckuli HayuoHarbHbIl yHusepcumem um. B.H. KapasuHa
[MAO « To4npubop», Xapbkos

Designing of Device for Endoscopic Surgery In Experimental Animals
A.l. Grebenyuk', N.A. Chizh', D.V. Byzov', L.A. Rohoza',
E.A. Antonenko?, P.G. Lukyanenko?, B.P. Sandomirsky'
TInstitute for Problems of Cryobiology and Cryomedicine
of the National Academy of Sciences of Ukraine, Kharkiv, Ukraine
2V.N. Karazin Kharkiv National University
30JSC Tochpribor, Kharkiv

OcBoeHHE U BHEAPECHHE B MEIUIMHCKYIO MPAKTUKY
9HJJOCKOITMYECKUX TEXHOJIOT U CTaJI0 HOBBIM 3TaIlOM Pa3BH-
THSI XUPYPTUH, YTO 00YCIIOBICHO COKpAICHHEM BPEMEHU
OIEPaTHBHOTO BMEIIATEIILCTBA, CHIDKCHHEM BBIPAKEHHOCTH
00JIEBOTO CHHIPOMa M CPOKOB peaduIuTauu OONbHBIX.
Wcnonp30Banne MaTOMHBA3UBHBIX METOJUK B OKCIICPHUMECH-
TaJIbHBIX pa60Tax Ha JXUBOTHBIX OTPaHUYCHO, YTO 00bBsIC-
HSICTCS JIOPOTOBU3HOM SHIOCKOITMYECKOTO, B YaCTHOCTH
JIarapoCKOMYECKOT0, 000PyAOBaHUS.

B cBsI31 ¢ 3THM CyIIeCTBYET HEOOXOAMMOCTD Pa3padoTKu
JIOCTYITHBIX aHAJIOTOB JIANapOCKONUYECKON CUCTEMBI, YTO
MIO3BOJIMIIO OBl HE TOJIBKO MPOBOIUTH MAJIOWHBA3UBHBIE OTIe-
PaTUBHBIC BMCHIATCJIBCTBA, HO U MAaKpPOCKOIIUYCCKHUEC
HaOJII0/IeHNS 32 OpraHaMy OPIOIIHOM ITOJIOCTH B IMHAMUKE.

B otnene sxcriepuMenTanbHON KproMeanasl MacTh-
TyTa npoOieM KpHOOMOJIOTHH M KPHOMEIUIHUHBI
HAH VYkpaunsl pa3pabarsiBaji MOAEIh TAKOH yCTaHOBKH.
COBMECTHO C YUYCHBIMU U3 XapI)KOBCKOFO HaIlMOHAJIbHOT'O
YHHBEPCHUTETA PATUOIIEKTPOHUKHU OBLT ITIOCTPOECH anmapaT
JUIst nHCY GQIISIIUN Ta30-BO3AYLIIHOW CMECH, KOTOPBIH
MTO3BOJISIET CO3/1aTh HEOOXOJMMOE OIlepaTHBHOE MPOCT-
PaHCTBO B OPIONIHOM MOJIOCTH /IS BBIIOJIHEHUSI TUATHOCTH-
YECKUX W/MIIN XUPYPIUUIECKUX MAaHUITYJISILIUA.

Taroke BayKHOHU 3amaueil ObpuTa pa3paboTka TOCTYIHON
CHCTEMBI BH3yalH3allud 0ObEKTOB B OPIONIHOMN IONOCTH,
KOTOpasi BKJIFOYAa JiBa 3Tana: | — co3aHue ONTHYeCKOn
CHUCTEMBI Ul BBIBEJACHHS M300paKeHHsS Ha 3KpaH U
BuacopUKcany; 2 — pa3paboTKa CHCTEMBI TTOJICBETKH C
€CTECTBEHHOH I[BETONEpe1aueii OOBEKTOB.

Ha nepBom 3Tame Mbl CKOHCTPYUPOBAJIU CUCTEMY,
COCTOSIIIYIO M3 BHJEOKAMEPbI, ONTHKO-MEXaHUYECKOTO
ajanrepa W SHJOCKOIA, a HAa BTOPOM — HCIIOJIB30BAIN
pa3NuYHbBIE OCBETHTENN C ONTHUKOBOJIOKHOM M LED-mon-
CBETKOH.

Ocoboe BHUMaHKE OBbLIO YIETIEHO aJanTaIliuy Jiarapo-
CKOIIMYECKOI0 MHCTPYMEHTAapUs JJIs IPOBEIEHUS OllepaLuil
Ha OKCTICPUMCHTAJIbHBIX )KUBOTHBIX.

PazpaboranHas »HIOCKONMYECKash yCTAHOBKa IS
PpabOThI Ha SKCTIEPUMEHTAIIBHBIX KUBOTHBIX YCIEIIHO allpo-
OupoBaHa in vivo, 9TO OTKPBHIBACT MEPCIEKTHBHI BBIIOI-
HEHHS MaJIOMHBA3UBHBIX onepaunﬁ C HCIIOJIB30BAaHHUCM
KPUOXUPYPTUYECKUX HHCTPYMEHTOB.
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Mastering and introduction of endoscopic technologies
into medical practice became a step forward in the
development of surgery, because of reduced duration of
surgeries, decreased pain syndrome severity and terms of
patients' rehabilitation. The use of minimally invasive
techniques in experimental studies in animals is restricted
because of a high cost of endoscopic, in particular laparo-
scopic equipment.

In this regard, there is a need in designing the budget-
friendly analogues of laparoscopic systems, that would
enable not only performance of minimally invasive surgery,
but macroscopic observation of abdominal cavity organs
in dynamics as well.

The model of this device was designed at the Department
of Experimental Cryomedicine of the Institute for Problems
of Cryobiology and Cryomedicine of NAS of Ukraine. Jointly
with the scientists from Kharkov National University of
Radio Electronics the device for gas-air mixture insufflation
was created, which enabled creating a necessary working
space in abdominal cavity to perform diagnostic and/or
surgical procedures.

Another important task was to design a budget-friendly
system for visualization of objects in abdominal cavity. The
work was performed in two steps: creation of an optical
system for imaging and video fixation; development of
lighting system enabling natural colour rendering of objects.
At the first stage we designed the system consisting of
video camera, mechano-optical adapter and endoscope, and
at the second one we applied different LED and fiber optic
illumination. A special attention was paid to the adaptation
of laparoscopic instruments for surgery performance in
experimental animals.

The designed endoscopic device for carrying-out re-
searches in experimental animals was successfully tested
in vivo, that offered great opportunities for implementing
minimally invasive surgeries using cryoinstruments.
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PaspaboTtka nHcychdnaTropa ana npoBegeHUA 3HAOCKONMUYECKNX
onepauun Ha IKCNepPUMEHTalNbHbIX XXUBOTHbIX
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Designing of Insufflator for Endoscopic Surgery in Experimental Animals
A.V. Motko', A.D. Dolgopyatenko', N.A. Chizh?, O.G. Avrunin’, B.P. Sandomirskiy?
"Kharkiv National University of Radioelectronics, Kharkiv, Ukraine
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Jnst mpoBeieHnsT SKCIIEPUMEHTAIBHBIX JIANapo CKOTIH-
YECKUX OTeparnii He0OOX0ANMA YHJOCKOIINYECKast yCTaHOB-
Ka ¥ crienuaibHble HHCTpYMeHTh. MHeyduarop — onun n3
arnrapaToB SHJOCKONIMYECKONW YCTAaHOBKM, KOTOPBIN Mpe-
Ha3HAueH IS CO3JaHUs MMHEBMO- WM KapOOKCHUIIEPHUTO-
HEyMa B OPIOIIHOM MOJOCTH OMO00BEKTA, YTO TO3BOJISET
(hopMHPOBATh OTIPEICIIEHHOE ONIEPAaTHBHOE TPOCTPAHCTBO
1 NPOBOJUTH AMATHOCTHYECKUE W/MIN XMPYpPrHUECKHE
MaHumyisinud. Crienuanbabie HHCY Qs TopsI A7t paboThI
CO CPEIHHMH M MEJIKUMH IKCIEPUMEHTAIBHBIMU JKUBOT-
HBIMHU (KPOJINKH, KPBICHI) OTCYTCTBYIOT, TO3TOMY HE00XO-
JIuMa pazpaboTka TaKoro 000pyIOBaHHUA.

B kauecTBe KOMIIPECCHOHHOTO OJI0KA MBI HICIIOIE30BAIN
AMITYTBCHBIN HHTANATOP «Aeromat Tiefeninhalator 610A»
(I'epmannst). Harneraemslit KOMIIpeccopoM BO3/yX MOCTY-
[aeT B PECUBEP, KOTOPbI ITPEACTABIIACT COOOM IIACTHKOBBIN
cocyn BMecTuMocThio 10 am®. TIpumeneHne pecuBepa
00s13aTeNIbHO, TMOCKOJIbKY OH 00eCIieuyMBaeT JIaMMHAPHBIN
MIOTOK Ta3a B OPIOIIHYIO MOJOCTb. JIJIs moep KkaHust 1mo-
cTosiHHOTO NaBienus B pecusepe ot 0,05 1o 0,4 atm k cxeme
nHeyGdsTOpa OBUT ITOIKITIOYEH MEXaHMIECKHUH ITpe1oXpa-
HutenasHbI kinanaH FESTO (I'epmanmus). K kmanany c
IIOMOUIBIO TPOMHUKA MOJAKJIOYEH MAHOMETP, KOTOPBII
PEeruCTpHUpyeT IOKa3aHMs TaBIeHUs B pecusepe. [ n3me-
PCHHMS pacxo/a ra3a 1 JIbHEHIIEero ero NCIoJIb30BaHus B
pacyeTax MpeAroIaraeTcs oAKIIOYeHHE K CXeME PacXo10-
Mepa.

JlamapockonudecKue onepanny MpoBOIIIN Ha KpbIcax
(n=3) m xponukax (n=3), Ipy JaBJICHUN BO3yXa B OPIOIIHOMN
nojoctd ot 15 o 20 mm pt. ct. (0,02-0,027 atm). dns
peryJimpoBaHus JaBICHUs ra3a, MOCTYIAOIETro B ITOJIOCTb,
MOAKII0YaeTcs eme oauH Mexanndeckuil knaman FESTO,
KOTOPBIM MaKCHMaJIBHO OJIM3KO pacrioyaraeTcsi K 00beKTy
uccnenoBanuii. JlapneHue B OPIOIIHON TOJIOCTH PETUCTPH-
pyeTcs BTOPBIM MaHOMETpoM. ['a3 B OPIOMIHYIO TOJOCTh
BBOJIUTCS C NTOMOINBIO UIVIBI Beperna, koTopasi mpUKper-
JISIETCS K ANCTAIBHOMY KOHITY CHCTEMBI.

[Ipu BBeIeHNH TPOAKAPOB, pabOUNX NPHOOPOB, KAMEPHI
1 MHCTPYMEHTOB B OPIOIIHYIO MOJOCTH JIaBICHHUE MaJacT.
Bropoii kianan yctpaHseT I0TepU JaBJIeHUs, B pe3yJIbTare
CO3[aeTCs XUPYPrudecKkoe MPOCTPAHCTBO B OPIOIIHON
TIOJIOCTH.

Takum o6pa3om, HaMH pa3zpaboTaHa cucTeMa s
nHCYyQQIsinnmM, KOTOpas MO3BOJISICT BHIOMPATh W MOIAEP-
KHMBATh ONTHMAJILHOE IaBJICHHE I'a3a B OPIOIIHON MOJIOCTH
U B JaJIbHEHIIIEM ITPOBOIUTH YHI0CKOITNYECKHIE ONepauu
Ha JJaOPaTOPHBIX JKUBOTHBIX.
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Performance of experimental laparoscopic surgery
requires endoscopic devices and special tools. Insufflator
is one of the apparatuses of endoscopic device which is
intended to make either pneumo- or carbooxyperitoneum in
abdominal cavity of a bioobject, which allows the creation
of a certain space to perform surgery or diagnostics. There
are no special insufflators to handle the middle-sized and
small experimental animals (rabbits, rats), so there is a need
in developing such an equipment.

As the compression block we used the pulsed nebulizer
Aecromat Tiefeninhalator 610A (Germany). The air blown
by the compressor flowed into the receiver, which was a
plastic container with a capacity of 10 dm?. Application of
the receiver was mandatory because it provided a laminar
flow of gas into the abdominal cavity. To maintain a constant
pressure in the receiver in the range from 0.05 to 0.4 atm the
insufflator circuit was equipped with a mechanical safety
valve FESTO (Germany). The valve was connected via the
tee-connector to a pressure gauge registering the pressure
readings in the receiver. Measuring of the gas flow and its
further use in the calculations is possible with the flowmeter
integrated into a circuit.

Laparoscopic surgery was performed in rats (z = 3) and
rabbits (n = 3). The air pressure in the abdominal cavity was
15 to 20 mm Hg (0.02-0.027 atm). To regulate the pressure of
the gas entering the cavity another mechanical valve FESTO
was connected as close as possible to the studied object.
The pressure in the abdominal cavity was recorded with
the second manometer. Air was introduced into the
abdominal cavity through the Veress needle, which was
attached to the system distal end.

Application of the trocars, devices, camera and instru-
ments in the peritoneal cavity could decrease the pressure.
The second valve eliminated the pressure loss, that preser-
ved the working space in the abdominal cavity.

Thus, we have developed the system for insufflation,
which allowed to choose and maintain an optimal air
pressure in the abdomen and to perform endoscopic
surgeries in laboratory animals.
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BnusiHne uHKyb6auum ¢ KpMONpPOTEKTOpaMu Ha NPUCYTCTBUE anuTona
Gal-alpha-1,3-Gal B kneTkax nuHum PK-15
K.W. Borycnasckuin, H.M. Anabeganbkapum, A.B. lNMaxomos, I"A. Boxok
UHcmumym nipobriem Kpuobuornozuu u KpuomeduyuHsl HAH YkpauHbl, 2. Xapbkos
Effect of Incubation of PK-15 Cells with Cryoprotectants
on Presence of Gal-alpha-1,3-Gal Epitope
K.l. Bohuslavskyi, N.M. Alabedalkarim, A.V. Pakhomov, G.A. Bozhok

Institute for Problems of Cryobiology and Cryomedicine
of the National Academy of Sciences of Ukraine, Kharkiv, Ukraine

Onuron Gal-alpha-1,3-Gal (a-Gal) — 310 yrneBoxHas
CTPYKTYpa, KOTOpast SKCIIPECCUPYETCS B OPraHN3Me MIIEKO-
MUTAIONINX, KPOME YEJIOBEKA U HEKOTOPBIX BHJIOB 00€3bsIH.
JUig monmydeHusl U XpaHeHHs )KUBOTHOTO Onomartepuara,
NpeAHAa3HAYCHHOTO JJIsl U3TOTOBJICHHUS OMOTPOTE30B, MPH-
MEHSIFOTCS] TEXHOJIOTHU HU3KOTEMIIEPAaTyPHOTO XPAHCHHS.
OnHako CBEJCHHUS O €ro BIMSHMU Ha npucyTtcrue 0-Gal
MIPAKTHYECKH OTCYTCTBYIOT.

enp naHHOM pabOTHI — M3yUEHHE BIUSHUS HHKYOauu
¢ KpHompoTekTopamu gumetuicyiaspoxcuaoMm (JJMCO) u
OKCHATHJIMPOBAaHHBIM IiuiieprHoM (OD1) kak mepBoro 3ta-
T1a KpHOKOHCEPBUPOBAHMS Ha IpUCyTCTBHE O-Gal B KyabType
KJIETOYHOM JJMHUU CBUHOTO npoucxoxaenus PK-15.

Jlunuro knetox PK-15 nogaepxuBanu B cTaHJapTHBIX
YCIIOBHSIX C UCTOJIb30BaHKeM cpesl DMEM/F 12, oborarieH-
Hol anTHOMOoTHKaMH U 10% eTanmbHOM Tensdbeii CHIBOPOT-
KOM. JI71s1 9KCIIepUMEHTa KJIETOYHbII MOHOCIION OTKPEIUISUIN
OT MMOJUIOXKKH ¢ ToMo1Ibio cMecH 0,5% TpHIicHHa 1 pacTBOpa
Bepcena (1:1). [Tocie oTMBIBKH OT (hepMEHTA KIICTKH Pecyc-
TICHIMPOBAIN U MHKYOHUPOBAJIM B PACTBOPAX, COACPIKAIINX
JAMCO B xonnentpanuu 5, 7,5 u 10% wmn O (n=5) B
koHteHTparmu 5, 10 u 15%. [Tociie oTMBIBaHUSI OT KPHUOTIPO-
TEKTOpa KJICTKH OKpaIuBaiu ¢ momornsio FITC-korbrorupo-
BaHHOTO M30s1ekTHHA BSI-B4, K0TOpHIit N00aBIsIM K Tpodam
BpazBeneHusix 1:150, 1:250 u 1:500. Knetku ananuzupoBanu
Ha poroyHoM rurodryopumerpe «FACS Calibur» («BD»,
CIIA) ¢ ncnonap30BaHUEM IPOTPAMMHOIO 00ECIeUeHHUs
«CellQuestPro» (CIIA) u « WinMDI 2.8» (CILIA).

C nomoIipo MeTosa HUTOPIYOPHUMETPUH B KYJIBTYpe
PK-15 BoisBiens! ase cyomomymsiun kietok (R1 u R2),
obmagaromue pasubivMu napamerpamu npsimoro (FSC) n
6oxoBoro (SSC) cBeropaccesHUs. YCTaHOBIICHO, YTO KJICTKU
R1 cBs3eiBanu nzonextud BSI-B4 B MeHbIIIElH CTENIEHH, YeEM
kieTku R2. B ¢Bsi3M ¢ 9TUM B albHEHIINX SKCIIEPUMEHTAX
KJIETKY aHAJTM3UPOBAJIM 110 IBYM OTJICIEHBIM PETHOHAM Kak
umerorire Hu3kyio BSI-B4* (R1) u Beicokyro BSI-B4"e" (R2)
WHTEHCHBHOCTDH (DITyOpPECLICHIIUH.

[Moce maky6ammu ¢ IMCO Bo BceX KOHICHTPAIUSIX
konuaecTBo BSI-B4-03UTHBHBIX KIETOK B 000MX PErHOHaX
3HAYMMO HE OTIIMYAIOCh OT KOHTpos. [Tocne nukybarum ¢
ODI Bo BCeX KOHIEHTpALMSIX HAONIONAIOCH YBEIHMUCHNE
kosmyectBa BSI-B4-mmo3utuBHEIX KiIeTOK B R1, TOorna kak B
kieTkax R2 He ObIII0 00HAPYKEHO 3HAYMMOHN pa3HUIBI IO
CPaBHCHUIO C KOHTPOJILHBIMH 3HAYCHHUSIMHU.

PesynbsraTsl paboTh CBUACTENBCTBYIOT O BO3MOKHOCTH
MO (UKALUKE KIETOYHOH MOBEPXHOCTH B HPUCYTCTBUU
KPHONPOTEKTOPOB. [IpeAnoaokuTeasHo, 3TO MOXKET IPOUC-
XOJIUTH 32 CYET HECKOIBKHUX (DAKTOPOB: CTPYKTYpPHBIX MIIN
KOH(OPMaIMOHHBIX M3MEHEHNH snuTona 0-Gal, uro Biusier
Ha CBSI3bIBAHHME AHTHUTEI C HUM; YBEIMUYCHHUS JOCTYITHOCTH
snuTonoB O-Gal 1 CBA3BIBAHUS C AHTUTEIAMHU.
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The Gal-alpha-1,3-Gal (0-Gal) epitope is a carbohydrate
structure, expressing in mammalian body, except human and
some monkey species. Procurement and storage of animal
biomaterial for bioprostheses manufacture involves low
temperature storage technologies. However, the information
about their effects on a-Gal presence is poor.

This research aim was to study the effect of incubation
with dimethyl sulfoxide (DMSO) and oxyethylated glycerol
(OEG) cryoprotectants as the first stage of cryopreservation
on a-Gal presence in PK-15 cell line culture of porcine origin.

The PK-15 cell line was maintained under the standard
conditions using DMEM/F12, supplemented with antibio-
tics and 10% fetal calf serum. Before the experiment the cell
monolayer was detached from the substrate with a mixture
0f 0.5% trypsin and Versene solutions (1:1). After enzymes
washing-out the cells were resuspended and incubated in
the solutions containing either 5, 7.5 and 10% DMSO or 5,
10 and 15% OEG (n =5). After washing of cryoprotectants
the cells were stained with FITC-conjugated isolectin BSI-
B4, added to the samples at 1:150, 1:250 and 1:500 dilutions.
Cells were analyzed with BD FACS Calibur flow cytometer
(USA) using CellQuestPro (USA) and WinMDI 2.8 (USA)
softwares.

Two cell subpopulations (R1 and R2) with different
parameters of direct (FSC) and side (SSC) light scattering
were revealed in PK-15 culture using flow cytometry. The
R1 cells were established to bind isolectin BSI-B4 in a lower
degree than R2 ones. Due to this fact in further experiments
we analyzed the cells by two separate regions with low and
high intensities of fluorescence BSI-B4"¥ (R1) BSI-B4"¢h
(R2).

After incubation with DMSO in all the concentrations a
number of BSI-B4-positive cells in both regions was not
significantly different from the control. After incubation
with OEG in all the concentrations we observed an increased
number of BSI-B4-positive cells in R1, meanwhile in R2 cells
no significant difference as compared to the control values
were revealed.

Our findings testify to the possibility of modifying the
cell surface in the presence of cryoprotectants. This can
presumably occur due to either structural or conformational
changes in a-Gal epitope, affecting the binding of anti-
bodies; or due to an increased 0-Gal epitope availability to
antibodies.
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