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MHK&I’ICY/\SIL[MSI KA€TOK B AAbIrMHATHbLIE MMKpOHOCMTE/\M
A.N. TpABAIOK

MHCTUTYT npobrem Kpuobuorormm u  kpmomeanumnHsl HAH YkpauHbl, r.Xapbkos

Cell Encapsulation in Alginate Macrocarriers

A.l. PRAVDYUK
Institute for Problems of Cryobiology and Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov

B mocnenHee BpeMst aKTHBHO BEIYTCSl UCCICIOBAHUS T10
IPUMEHEHUI0 MUKPOUHKANCYISALUU KJIETOK B Pa3InYHbIC
HOJHUMEpPHBIE HOCUTENH. DTa TEXHOJOTHS MO3BOJIAET
M30JIUPOBATh KJIETKU OT BO3ACHCTBHS UMMYHHOH CHCTEMBI
peuunueHTa Npu TPAHCIUIAHTAIUH, JUTUTEIbHOE BpEeMS
HOANEPKUBATh (PEHOTUNHYECKHUE CBOMCTBA HEKOTOPBIX
KJIETOK, HAaIIpUMEp XOHIPOLHUTOB, B CUCTEME in Vitro.

ATNBTHHAT, TETEPOMOIUMEDP €CTECTBEHHOTO MpOUC-
XOXKJEHUS, SIBISETCS MEPCIEKTUBHBIM MaTEpPHATIOM IS
MHKAICYILHUU KIETOK Onaronapsi BRICOKOM OGmocoBmec-
TUMOCTH U CHOCOOHOCTH JEeTrpagupoBaTh B opraHusme 0e3
00pa3oBaHMs TOKCHYHBIX MPOIYKTOB.

Lens paboTHl — ONMpEeTUTh ONTUMAIBHBIC yCIOBHSI
UHKancynauun Guépo6aacTonoqoOHBIX KIETOK 4YeI0BEKa
U OLICHUTH JKU3HECTIOCOOHOCTh MHKAINCYIUPOBAHHBIX KJIETOK
B KYJBTYypE.

®detanbHbie GUOPO6IACTONONOOHBIC KICTKH YEIOBEKa
4-8-ro maccaxa CyCHEHIMpPOBAIU B CTEPUIHLHOM PacTBOpE
anbruHata Hatpus. [lokamenpHO BHOCHIIM CYCIIEH3HUIO Kie-
TOK B PacTBOp XJIOpHIA Kaiblys Ha 10 MUH [T TOTMMEpH-
3anuu renst. [lorydeHHble MEKPOHOCUTEH OTMBIBAU H
IEepeHOCUNIH B KYJIbTYpPalbHYIO Cpely, COAEPKAILYIo
CBIBOPOTKY. MUKPOHOCUTENN KyJIbTHUBHPOBAIU B TCUCHUE
4-x Hemenb B 24-IyHOYHBIX IUIEHTaX, Cpely MEHSUTH uepes
KaXKable 3 THS.

Ku3HecrnocoOHOCTh KIETOK B MUKPOHOCHTEINSAX OIpesie-
s 1o BocctaHoBieHuo Alamar Blue (AB), koTopoe
OTpakaeT aKTHBHOCTb OKHCIUTEIHbHO-BOCCTAHOBUTEIHHBIX
(EepMEHTOB KIIETKH.

Brinu monoOpaHbl ONTHMAaNbHBIE YCIOBUS HHKAICYy-
JALUY, TOJUMEPU3allui, OTMBIBKU Kallcyl. B pesynbrate
WHKAICYJSUS B YCTAHOBICHHBIX YCIOBHSIX NMPUBOAMIA K
00pa30BaHUIO CTAOMIIBHBIX TOMOTEHHBIX KAaICysl OKPYTIIOH
iy kareBuaHoH ¢Gopmsbl 500-1000 MKM.

Knerku, MHKaCynupoBaHHbIC B aJIbTHHATHBIE MUKPOHO-
CHTEJH, B Ipolecce KyJIbTUBHPOBAHUS OBLIN CITIOCOOHBI
BoccTaHaBnuBath AB, ypoBeHb BoccTaHOBIeHUsI AB mpu
9TOM HE CHIDKAJCS.

MUKpPOCKOIIMYECKHE HCCIIEeOBAaHUS IOKa3aJH, 4TO B
X0Jle KYyJIbTHUBUPOBAHUS MHKANCYIHPOBAHHBIE KIETKH
nponudepupoBanu, U B OTHaJeHHbIE CPOKH (3 Hemenn)
KyJIBTUBUPOBAHUS B MUKPOHOCUTENAX (HOPMHUPOBAIHCH
KOJIOHUH.

Takum o6pasoM, ¢eranbHbie GuOpoOIACTONOT00HBIC
KJIETKW 4YeJIOBeKa, MHKAICYJINPOBAaHHEIE B ajJbIUHATHBIC
MHUKPOHOCHUTENIU B YCTAaHOBJICHHBIX YCJIOBHAX, CIIOCOOHBI
COXPAHATh >KU3HECIIOCOOHOCTh M NPOIH(EpHpOBaTE.

MPOBJIEMbI
KPMOBMOJNIOTUMU
T. 17, 2007, Ne2
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Research on applying cell microencapsulation into
different polymer carriers has been recently performed. This
technique enables to isolate cells against a recipient’s
immune system effect during transplantation, to maintain
in vitro the phenotypic properties of certain cells, for
example chondrocytes.

Alginate as heteropolymer of natural origin is a
perspective material for cell encapsulation due to a high
biocompatibility and the capability to degrade in organism
with no toxic product formation.

Research aim was to determine the optimal conditions
for human fibroblast-like cell encapsulation and to estimate
the encapsulated cell viability in culture.

Human fetal fibroblast-like cells of 4-8 passages were
suspended in a sterile sodium alginate solution. Cell
suspension was dropwise introduced into calcium chloride
solution within 10 min for gel polymerization. The obtained
microcarriers were washed-out and transferred into a serum-
contained culture medium. Microcarriers were cultured for
4 weeks in 24-well straws, medium was changed every 3 days.

Cell viability in microcarriers was determined by Alamar
Blue (AB) recovery, reflecting the redox cell enzyme activity.

The optimal conditions of encapsulation, polymerization,
capsule washing-out were selected. The encapsulation under
established conditions resulted in formation of 590-1000 Mm
stable homogenous roundish and drop-shaped capsules.

Cells, encapsulated in alginate microcarriers during
culturing were able to recover AB, the level of AB recovery
was not thereby reduced.

Microscopic studies have demonstrated that during
culturing the encapsulated cells proliferated and the
colonies were formed in microcarriers in long terms (3 weeks)
of culturing.

Thus, human fetal fibroblast-like cells, encapsulated into
alginate microcarriers under established conditions are
capable for viability preservation and proliferation.

PROBLEMS
OF CRYOBIOLOGY
Vol. 17, 2007, Ne2



MpoTuBosi3BeHHass aKTMBHOCTb (hpakuMu A0 5 KAa, NMOAYYEHHOW M3 Kpuoremoausara

KOPAOBOW KPOBM, Ha MOA€AM CYOXpPOHMYECKOW S13Bbl XKEAYAKA Y KpbIC

E.C. AsakymoBa, H.H. Mowceesa
MHCTUTYT npobaem kpmobumororun u kpmomeanumHsl HAH YkpauHsl, r. Xapbkos

Antiulcer Activity of Cord Blood Cryohemolysate Fraction Less Than 5 kD

in Model of Stomach Subchronic Ulcer in Rats
E.S. ABakUMOVA, N.N. MOISEYEVA
Institute for Problems of Cryobiology and Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov

OaHUM U3 HOBBIX HANpaBJICHUH B JEYEHUU S3BEHHOU
0o0JIe3HU SIBJISETCS Tepamusi, yCTpaHswuas OuolHep-
reTHYECKHE PacCTPONHCTBAa M BOCCTAaHABIMBAIOLIAs MUKPO-
LOUPKYJBIIAIO B TKAHU CIU3UCTON 0005I0uKky xenmyaka. C 3o
IeNbI0 IPUMEHSIOT IpenapaT AKTOBETHH — (pakuuio 10 5 k/la
U3 KpUOTeMOoJu3aTa KpOBH MOJOYHBIX TelsAT. Kopmosas
KpOBb HMEET 110 CPaBHEHHIO C IOHOPCKO# OoJiee BBICOKOE
co/ep)KaHUEe AHTUOKCHAAHTOB, I'€MOINOATHYECKUX U
POCTOBBIX (haKTOPOB.

Ilens paboThl — HcCcleNOBAaTh NPOTUBOSA3BEHHYIO
aKTHBHOCTH (pakuuu 10 5 k/la, momydeHHON U3 KpHOTeMOo-
nm3ara kopaosoii kpoBu (PKK), mo cpaBHeHUIO C AelicTBrIEM
npenapata AKTOBETHH.

[IpOoTHBOS3BEHHYIO0 AaKTUBHOCTh M3ydald Ha MOJENH
aCIIUPUHOBOM SI3BBI XKenyAka y Kpbic. @pakuuto a0 5 klla
BBIJIEIISUTH METOAOM YABTpadUIBTPaluy U3 KOPAOBOI KPOBH
KPYIHOTO POTaToro CKOTa, MOABEPTHYTOH KPUOAECCTPYKIMH.
I'pynnam >KUBOTHBIX HOCIE ()OPMUPOBAHKS MOJIENH B TEUCHHE
12 cyTOK BHYTPHUMBIIIEYHO BBOJMWIIN: NEPBOH rpymmne
(KOHTPONBHO#T) — (pu3noNOorHYeckuii pactBop; Bropoii — PKK;
TpeTbel — mpenapaTr cpaBHeHHs AKTOBEruH. YeTBepTylo
IPYNIy COCTaBJSUIM MHTAKTHBIE KpbICHl. KimHu4eckue u
ouoxuMmuyeckre (aKTUBHOCTH MIeJIOUuHON (ocdaTassl,
cozpepxanue TBK-akTUBHBIX NPOIYKTOB) IOKA3aTeNU KPOBU
usyyanu Ha 3-, 7- u 12-e cytku. Kpome toro, B yka3aHHbIE
CPOKHM TPOBOAUIN MaKPOCKONHYECKOE HCCIelOBaHHe
THCTOJIOTUYECKUX CPE30B TKAHH M3 OOACTH SI3BBI U JKETy/KA.

B pesynsrare BBenenns KK u AxroBernna Ha 12-e cyTku
HOPMAaJu30BaJICsl MOBBIIIEHHBIN mocne GOopMUPOBAHUS
SI3BBI yPOBEHDb JIEHKOUUTOB (B OTJIIMYHME OT KOHTPOJISA).
Hopmanuzanusi CHHKEHHOTO YPOBHSI SPHTPOIMTOB HAOIIO-
nanack Tonbko nociue seeaenust ®KK Ha 3-u cyTku u ob1ero
reMornioOuHa — Ha 12-e cytku. ['mcromorudeckoe uccieno-
BaHWE TKaHU M3 00JIACTHU SI3BHI BBHISBUIIO BBIpaKCHHBIC
MIPOLIECCHl pEeTeHEpaluy CIU3UCTON O0OJOUKHU KeITyaKa
nocie BBegeHuss KK um AkToBernHa mno cpaBHEHHIO C
KoHTposeM. OfHAKO ITOJHOLEHHAS PEereHepalus SUTENNsI
U COEIUWHUTEIbHOM TKaHM HaOIIofaach MOCIE BBEICHUS
OKK. IToBbIIeHHOE BCIIEICTBHE S3BOOOPA30BaHUS CONEP-
xaHue TBK-akTHUBHBIX NMPOAYKTOB B CHIBOPOTKE KPOBHU
HopManu3osanochk nocie BeegeHus ®KK na 12-e cyrtku.
[NoBbImeHHAsT aKTUBHOCTH MICNIOYHOH (pocharasbl CHIKaIach
Ha 12-e cytku nocne BBenenus OKK mo 390,2 E/n, a Akro-
BeruHa — 110 347,9 E/n no cpaBHeHuto ¢ koHTposeM (489,5 E/m).
MaxkpocKONU4ecKoe HCCIeA0BaHUEe CIU3UCTON 00O0I0UYKU
JKeJTyJKa IO0Ka3ajo MOJHOE OTCYTCTBHE S3BEHHBIX Ne(EeKTOB
yepe3 12 cyrok mocine BBeneHus kak ®KK, tak n AkroBeruna,
a SI3BEHHBII MH/EKC KOHTPOJIBHON Ipynbl coctaBui 1,4 Gasa.

B pesynbraTe NpoBEEHHBIX UCCIIEAOBAaHUH OTMEYEHO,
yto ¢pakuus a0 5 kJla KopoBOH KPOBH OKa3bIBacT
MIPOTUBOSA3BEHHOE JI€fICTBHE, CTUMYJIHPYET KPOBETBOPEHHE,
HOpMaju3yeT COJEepKaHHEe HPUTPOIUTOB U 0OIIero
remMoryioOMHa B Oojice paHHUE CPOKHU IO CPABHEHHIO C
AKTOBETHHOM.

MPOBJIEMbI
KPMOBMOJNIOTUMU
T. 17, 2007, Ne2

One of the new directions in gastric ulcer treatment is
the therapy, eliminating bioenergetic disorders and
recovering microcirculation in stomach mucous coat tissues.
For this purpose one applies Actovegin preparation: less
than 5 kDa fraction from veal calf blood cryohemolysate.
Cord blood compared to donor one has a higher content of
antioxidants, hemopoietic and growth factors.

Research was aimed to investigate an antiulcer activity
of less than 5 kDa fraction, obtained from cord blood
cryohemolysate (CBF) compared to Actovegin effect.

Antiulcer activity was studied in the model of aspirin
gastric ulcer in rats. Less than 5 kDa fraction was isolated
using the method of ultrafiltration from cattle cord blood,
subjected to cryodestruction. Within 12 days after model
formation we injected to the groups of animals the following
preparations: physiological solution for the first group
(control), CBF for the second and Actovegin comparative
agent for the third one. The fourth group comprised the
intact rats. Clinical and biochemical blood indices (alkyl
phosphotase activity, content of TBA-active products)
were studied to the 39, 7" and 12" days. In addition, within
the mentioned terms we macroscopically studied histo-
logical sections of tissue from ulcer and stomach areas.

As a result of CBF and Actovegin administrations to
the 12™ day there was normalised the leukocyte level,
increased after ulcer formation (in contrast to the control).
The normalisation of reduced erythrocyte level was
observed only after CBF introduction to the 3™ day and to
the 12 day for total hemoglobin. Histological study of tissue
in ulcer area revealed the manifested regenerative processes
of stomach mucous coat after CBF and Actovegin
introduction compared to the control. However an integral
regeneration of epithelium and connective tissue was noted
after CBF introduction. An increased content of TBA-active
products in blood serum due to the ulcer formation was
normalised after CBF injection to the 12 day. An increased
activity of alkyl phosphatase and Actovegin reduced to
the 12" day after CBF introduction down to 390.2 and
347.9 Unit/l correspondingly, compared to the control
(489.5 Unit/l). Macroscopic study of stomach mucous coat
demonstrated a complete absence of ulcer defects 12 days
after introducing either CBF or actovegin and an ulcer index
in the control group made 1.4 points.

As a result of the research performed the cord blood
fraction less than 5 kDa was noted to cause an antiulcer
effect, stimulate hemopoiesis, normalise erythrocyte and
total hemoglobin content in earlier terms compared to
actovegin.
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Ce30HHbIE M3MEHeHUsI YPOBHSI TAMKOAM3A Y Kapacsi cepeopsiHOro

Carassius auratus gibelio

E.l'. JKervyHOBA
MHCTUTYT npobaem kpmobuororun u kpumomeanumusl HAH YkpauHsl, r. Xapbkos

Seasonal Changes of Glucolysis Level in Carassius auratus gibelio
E.G. ZHEGUNOVA
Institute for Problems of Cryobiology and Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov

OnHUM U3 MEXaHU3MOB IIPUCIIOCOOIEHNUS K BBLKUBAHUIO
IIPY HU3KHUX TeMIIepaTypax /Ui MHOTHX BUIOB )KUBOTHBIX, B
4acTHOCTU Kapacsi cepebpsinoro Carassius auratus gibelio,
ABIIIETCS. COCTOSTHUE OLICIIEHEHMUS.

Ienp paGoThI — HCCIEeNOBaHUE POIH IIIMKOJIU3a Y Kapacst
pu X0JIONOBOW amantauuu. Ompenensin aKTUBHOCTH
nakrargeruaporenassl (JIJII') B HampaBieHHM IIIIOKOHEOTeE-
He3a U [IMKOJIN3a, COAEpKaHMe JIaKTaTa ¥ UpyBara B O€NbIX
U KpacHbIX MBILIIAX U MEYCHHU.

VYCTaHOBIEHO, YTO ITIOKOHEOTEHETUYECKAss aKTUBHOCTh
JIAT B XpacHBIX W OENBIX MBIIIIAX, 8 TAKKe IMeYeHH OblIa
CHIXKEHa Yy PbIO, allaiTUPOBAaHHBIX K HU3KOH TeMmIieparype.
I'mukxonutnyeckas aktuBHOCTH JIJII' moBeIIanacs B 3MMHUN
MIEPHUO/1 TI0 CPAaBHEHHUIO C JIETHUM BO BCEX TKaHAX Kapacei.

He oGHapyXeHO IDOCTOBEPHBIX pa3IU4YUi MEXKIY
KPAacHBIMH U O€NbIMU MBIIIIAMU B IIIOKOHEOT€HETHYECKOM
aktuBHocTH JIIAI' y kapacel, cogepxamuxcsi Ipyu KOMHAar-
HOU TeMIlepaType, XOTs NIUKOJIUTUYEeCKasi akTUBHOCTB JIII'
B JIaHHBIX YCJIOBHUSAX COJIEPIKAHUS BBIIIE B O€IBIX MBIIIIAX.

Brino mokazaHo, 4TO 3UMOMN coAep)KaHHE JaKTaTa
BO3pacTaeT B OENbIX M KpacHBIX Mplmmax B 1,9 u 3,1 paza
COOTBETCTBEHHO, a B IIeueHH B 2 pa3a. B To xe Bpems konu-
YeCTBO NMHPYBaTa B MBIIIIAX TOCTOBEPHO HE MEHSETCS B
JIETHUM ¥ 3UMHHUI IEpUOJbI, TOTNAa KaK B MEUYEHU yPOBEHb
IUpPYyBaTa y XOJOJ0aJalTUPOBAHHBIX PHIO CYIIECTBEHHO
CHIDKaeTcs. PaccMarpHBanoch COOTHOIIEHHE JAKTAT/IHPY-
BaT, KOTOPOE YBEIMUYMBAETCSA MPU CHIKCHUH TEeMIIepaTyphbl
TSI BCEX TKaHEH.

[Tony4yeHHble AaHHBIE CBUAECTEIBCTBYIOT O TOM, YTO
9HeproodecnedeHue y Kapacsi Mpu HU3KUX TeMIepaTypax
OCYILECTBIISIETCS B OCHOBHOM 3a cUeT IHKosn3a. [Tockonbky
HOTPeOHOCTH B KUCJIOPOAE P ITOM 3HAYUTEIBHO CHIDKCHA,
JHEPreTUYECKUEe NMOTPEOHOCTH OpraHUu3Ma MOXHO YAOB-
JIETBOPUTH, UCIIONB3YsI aHADPOOHBIH ITyTh.
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One of the mechanisms of adaptation to survival under
low temperatures for many animal species especially wild
type of gold fish Carassius auratus gibelio is torpor.

The research aim is study of the glycolysis role of the gold
fish under adaptation to low temperatures. Lactate dehydro-
genase (LDH) activity in direction of gluconeogenesis and
glycolysis, content of lactate and pyruvate in white and red
muscles, as well as liver were determined.

It was established that LDH gluconeogenetic activity
in red and white muscles, as well as in liver was reduced in
fish adapted to low temperature. LDH glycolytic activity
increased during winter period if compared with summer
one in all tissues of C. a. gibelio.

No statistically significant differences were found
between red and white muscles in gluconeogenetic activity
of LDH of C. a. gibelio maintaining at room temperature,
though LDH glycolytic activity under existing conditions
were higher in white muscles.

It has been shown that under low temperature the amount
of lactate increases in white and red muscles in 1.9 and 3.1
times, correspondingly and in 2 times in liver. At the same
time pyruvate amount in muscles does not statistically and
significanly change during summer and winter periods, while
in liver the pyruvate level in cold-adapted fish significanly
reduces. Lactate/pyruvate ratio was considered, which
increased when temperature reduced for all the tissues.

The obtained data testify to the fact that energy pro-
viding in C. a. gibelio under low temperature is performed
mainly due to glycolysis. Since the oxygen consumption
considerably decreased and energetic demands of organism
may be satisfied with use of anaerobic pathway.
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HuskotemnepatypHbie (pa30Bble NMEPexOAbl, CTEKAOBAHME U MEXKMOAEKYASIPHbIE
B3aMMOAEHCTBUS B BOAHBIX PacTBOPaX OKCUITMAMPOBAHHOIO TFAMLIEPMHA CO CTerNeHbio

noammepusaumm n = 25
E.H. >)KusoTtoBa

HaumnoHanbHbIF  (hapmMaLIeBTMYECKMIA  YHUBEPCHUTET, .

XapbkoB

Low-Temperature Phase Transitions, Glass Transition and Intermolecular Interactions in

Aqueous Solutions of Oxyethylated Glycerol with Polymerization Degree of n =25

E.N. Znivotova
National Phrarmaceutical University, Kharkov

OKCHATUIIMPOBAHHBIN DIWLEPUH CO CTEIEHbIO IOIMMe-
pm3anun n=25 (O3OI',,5) — 3hheKTHBHBINA HEPOHUKAFOIIHIA
KPHOIPOTEKTOP AT KPMOKOHCEPBUPOBAHUS SPUTPOLUTOB.
UccnenoBanue (a3oBbIX MepexoioB U PU3UUECKUX COCTOSI-
HUH cpel], COAep KALINX KPUOTIPOTEKTOPHI, a TAKKE MEKMO-
JIEKYJISIPHBIX B3aUMOJICHCTBUH MEXKIY KPUOIPOTEKTOPAMHU
U BOJIOH SBISETCS Ba)KHBIM JTAallOM M3Y4YCHHS MEXaHU3Ma
JEHCTBUS KPUONIPOTEKTOPOB U BHEAPEHUsI X B NMPAKTUKY. B
OaHHOW paboTe mcciuegoBaHBl (Ppa3oBbIe MEPEXONBl H
CTeKJIOBaHHE BOJHBIX pacTBopoB OOI', s Ipu TemnepaTypax
ke 273 K merogamu JICK u cBeToBOI KpHOMUKPOCKONHUH,
a TaKKe C MOMOILBIO YKa3aHHBIX METO/0B OLIEHEHa CTEIEeHb
ruaparanund Monekyn OOI s

TepmorpaMMe! BOIHEIX pacTBopoB OO, ,s MONyYeHE!
npu Harpese co ckopoctheio 0,5 K/muH. Cpenusist ckopocTh
oxnaxaenus coctapisuia 200 K/mun. IToctpoena quarpamma
(GU3NYECKUX COCTOSIHHI BOAHBIX pacTBOopoB ODI,_,s B
koHneHTpanuonHoM (0+100% macc) u TemmeparypHOM
(123+273 K) nuanazonax. Pe3ynbpTaThl KpHOMHKPOCKO-
NUYECKUX HCCIeNOoBaHUM BOAHBIX pacTBopoB OO
¢bukcupoBanu GpoTorpaduIecKky Mpyu CKOPOCTH OXJIAKICHUS
30 K/muH u ckopoctr HarpeBa 5 K/mun. [Tokazano, 4to npu
koHneHtpauusax O9T,_,s Hike 47% cucrtema 3aTBepaeBaeT
B reTepo(azHOM COCTOSHHH, T.€. BKJIIOUAET KPHUCTAJIU-
4ecKylo (Mellkhe KPUCTaJIbl Jibja) U aMOpdHYIO (CTEeKIo-
o0pa3Hble BKIIOUCHUS KOHIEHTpHpoBaHHOTO 70%-TO
pactBopa O3T,_,5) da3sl. [Ipu koHuenTpauusx OO, _,s
Bhie 48 % cucrema 3aTBepiaeBaeT B roModazHoM aMopgh-
HOM cocTostHuM. [lanpHelmmii HarpeB pacTBopoB 48+65%
BBI3BIBAET KPUCTAJIM3ALMIO JIbJla B BUAE JIEHAPUTOB
Pa3IUYHBIX TNOPSIJKOB U MPUBOAUT K POPMHUPOBAHUIO
amopdHBIX BKIOYeHUH 65%-ro pactBopa ODI ;.
PactBoper OOT,_,5 (66+76%) octaroTcsi amopdHBIMH. B
pacTBopax ¢ nuana3oHoM koHueHTtpauun OO2I s (77+100%)
ormeuaercs kpucrammnsanus OOT,_,s ¢ popmupoBanuem
amopdHBIX BKIOUeHUU 77%-ro pactBopa OOl ;. ITo
JAaHHBIM KPUOMHKPOCKOIIMH TpU KoHIeHTpauuu 77+100%
HaOmoaeTcss 00pa3oBaHue YIOPSIOUYESHHON CTPYKTYphI Ha
stane oxnaxnaeHus. B nenom nansesie JICK cooTBeTCTBYIOT
JAHHBIM KPUOMHKPOCKOTIUH.

Ha ocHoBaHuM aHanu3a AuarpaMMbl COCTOSHHUS
ompeneneHo, uro ogHa monekyina OOl s MOXeT cBs3aTh
71-72 MoneKyibl BOJbI, U3 KOTOPBIX 35-36 MPOYHO CBA3aHHBIE.
Metonom HMK-criekTpockonuu oOHapyKEHO, YTO C yBEJH-
YeHHEM KOHIIEHTPAIMU BOJbl HAONI0faeTCss 4aCTOTHBIN
CIIBUT MaKCHUMyMa II0JIOCHI MOTJIOLIEHUS, CBSI3aHHOM C
konebanusiMu C—O—C rpynm, 4To CBUAETEIBCTBYET O
B3aMMOJEHCTBUHU BOIBl C aTOMOM KHcaopona. Makcu-
MaJIbHbIM YaCTOTHBII CIBUT JOCTUTAETCS IPU COOTHOLICHUU
0Kk0JIO 75 Mouiekyn Boasl Ha Moiekyny OOI s Iomy-
YeHHbIE Pe3y/IBTaThl COIacyloTes ¢ AanHbMU MeTona JJCK.
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Oxyethylated glycerol with polymerization index n=25
(OEG,,;) is quite effective non-penetrating cryoprotectant
for cryopreservation of erythrocytes. The studies of phase
transitions and physical states of the media containing the
cryoprotectants as well as the interactions between
molecules of cryoprotectants and water form the main stage
of investigating the mechanisms of the effect of cryo-
protectants and their introduction into practice. In this re-
search the phase transitions and vitrification of aqueous
solutions of OEG,_,s at temperatures lower than 273 K with
the DSC methods and light cryomicroscopy as well as us-
ing the mentioned hydration rate of OEG,_,; molecules were
studied.

Thermograms of aqueous solutions of OEG,_,s were ob-
tained during heating with the rate of 0.5 K/min. An
average cooling rate made 200 K/min. The graphing of
physical states of OEG,_,; aqueous solutions within the
ranges of 0+100% w/w concentrations and 123+273 K tem-
peratures was performed. The results of cryomicroscopic
studies of aqueous solutions of OEG,.,; were photographi-
cally fixed at 30 K/min cooling rate and 5 K/min heating
one. It has been shown that under OEG,_,; concentrations
below 47% the system solidifies in a heterophase state, i.e.
comprises crystalline (small ice crystals) and amorphous
(vitreous inclusions of concentrated 70% OEG,_,; solution)
phases. Under OEG,_,s concentrations above 48% the sys-
tem solidifies in homophase amorphous state. The follow-
ing heating of the solutions within the range of 48+65%
results in ice crystallization as dendrites of various orders
and leads to the formation of amorphous inclusions of 65%
OEG__,, solution. The solutions of OEG,_,; (66+76%) remain
amorphous. In OEG,_,; solutions with concentration range
(77+100%) there is found a crystallization of OEG,_,s with
the formation of amorphous inclusions of 77% OEG,_,;s so-
lution. According to cryomicroscopy within the concentra-
tion of 77+100% there is observed the formation of an or-
dered structure at the stage of cooling. In a whole the DSC
and cryomicroscopy data are in conformity.

With basing on the analysis of diagram of the state
there was found that one molecule of OEG,_,; may bind 71-
72 water molecules among those 35-36 are tightly bound.
By means of IR spectroscopy there was found that with a
rise in water concentration there is observed a frequency
shift of absorption band maximum connected to the devia-
tions of C-O-C groups that testifies to water interaction
with oxygen atom. Maximum frequency shift is achieved at
the ratio of about 75 water molecules per OEG,_,; one. The
obtained results are confirmed with the data obtained with
DSC method.
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MccaeroBaHne KpronoBpexaeHuii Apoxokeit Saccharomyces cerevisiae

c¢AyopecueHTHBIMM MeToAamMK
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Fluorescent Studies of Saccharomyces cerevisiae Cryodamage

I.A. BURYAK
Institute for Problems of Cryobiology and Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov

Pa3BuTHe TeXHHKU (IyOpPECHEHTHOrO aHalN3a U
MOSIBJICHHE HOBBIX (DIYOPECUEHTHBIX 30HIOB PACIIUPSIOT
BO3MOYKHOCTH MPUMEHEHHUS (IYyOPECHEHTHBIX METOJIOB B
Ouomnoruu.

Ienr naHHOW pabOTHI — UCCIIEJOBAHHE BO3MOXKHOCTEH
npuMeHeHus ¢ayopecueHTHoro kpacurens K§8-3010,
cunresupoBanHoro B 'HY “UnHctutyT MOHOKpHCTAIIOB”,
JUTSL BBISIBIIGHHS TOBPEXKJEHUN KJIETOK IOCJIE XOJOJIOBBIX
BO3JeHCTBUI.

OOBEKTOM HCCIENOBAHMS SBISIIUCH TPUOBI Saccharo-
myces cerevisiae. llltamm nonydanu B8 [HUU “I'enetnka”
(MockBa). poxoku IUIsl UCCIIEJOBAHUN BBIpAIIMBAIH Ha
CKOIIEHHOM cyclio-arape B TeueHue 48 u npu 30°C u
CMBIBAJIM C THUTATENbHON cpenbl (QU3HOTOTHISCKUM
pactBopoM. CycClieH3UuH KJIETOK 3aMOPaKUBAJIN B KPHOIPO-
6upkax ¢upmsl Corning nByms crmocob6aMu: ObICTpoe
3aMopaxuBaHUeE (ITOTPYKEHUE B KHUIKUN a30T) U MEJUIEHHOE
(momemeHue MpPOOUPOK B MOPO3UIIBHYIO KaMmMepy IMpHu
temrneparype —20°C). OOpasusl OTOrpeBanu Ha BOJISHOU
6ane mpu 30°C. Ilocie 3aMOpakMBaHUA-OTOTPEBAHUS B
CYCIIEH3UIO KIJIETOK Apoxcked BBoawiIM kpacurens K8-3010
U HCCIIeI0Bali Ha IpoToyHoM nutodayopumerpe BD FACS
Calibur u Ha ¢myopecnienTHOM MEKpockorie Olympus IX - 70.
OueHUBaJIM )XHU3HECHOCOOHOCTH KJIETOK IOCIE 3aMO-
paXHBaHHUSA-OTOTPEBaHMS YalleuHbIM MeTogoM Koxa 1o
KOJINYECTBY 00pa30BaBIINXCS MAaKPOKOJIOHHUH, UCIIONB3YS
IUI KOHTPOJISL MOKa3aTelu XU3HEeCIOCOOHOCTH I He3a-
MOpPOXCHHBIX KJIETOK. AHaJlOTHYHBIE HCCIEIOBaHUS
MPOBOAMIN Ha KJIETKaX, 00pabOTaHHBIX Pa3IUYHBIMH
nozamu o3oHa. 3oua K8-3010 okpammuBaer 000J0UKH
HEMOBPEKICHHBIX KJIETOK B SIPKO-3€JICHBIH I[BET U UMEET
OTpaHUYEHHYIO NMPOHULIAEMOCTh BHYTPh HHUX, O UeM
CBHUJICTEIBCTBYET MEHEE SPKOE CBEYCHHE IIUTOIIIAa3MBI.
HapymeHnue npoHUmaeMocTH OOOJOYKU KIETOK JJIs
KpacuTels MpOosBIsSeTCsS B OKpPAIIMBAaHUM IUTOIUIA3MbI U
BHYTPHUKJIETOYHBIX OpraHEeJl B SPKO-3€JICHBbIH 1BET. bbuio
YCTaHOBJIEHO, YTO MO CTENEHH MOBPEXKIACHUS KIETOK
3aMOpaXHBAaHUEM BBISABISIOTCS JIBE CyOMOMyNsIUU C
Pa3HO MHTEHCUBHOCTBIO OKpAIIMBAaHUS KJIETOK KpacUTEIeM
K8-3010, npuyem gaHHBIM METOJ MO3BOJISIET BBISIBUTH
BIMSHUE cnoco0a 3aMOpaXMBaHHUSA Ha CTENEHb MOB-
pexnaenus. Pe3ynpTrarhl ncciaenoBaHus MOBPEXKASHUN KIETOK
(bayopecleHTHBIMH METOAAMH KOPPEIHUPYIOT C pe3yiib-
TaTaMH OLIEHKH YKU3HECIIOCOOHOCTH KJIETOK MeTojoM Koxa.

[TonyuyeHHbIe pe3ynbTaTbl CBUAETEILCTBYIOT O MEPCIICK-
THUBHOCTHU McIOJb30BaHusa kpacurtens K8-3010 B kpuo-
OMOJIOTHH JIS BBISIBICHUS MOBPEXICHUN KIETOK IOCIe
KPUOKOHCEPBUPOBAHUS, OJJHAKO pa3paboTKa KOHKPETHBIX
NPOTOKOJIOB €ro HMCIOJB30BaHUS JJIsI OOHAapyXKEHUS
MTOBPEX/ICHUH KIIETOK Pa3JINYHBIX BUAOB SBISAETCS MpeEj-
METOM JalbHEHIINX HCCIIeIOBAHUN.

MPOBJIEMbI
KPMOBMOJNIOTUMU
T. 17, 2007, Ne2

197

Development of fluorescent analysis techniques and
appearance of new fluorescent probes have extended the
possibilities for fluorescent method application in biology.

This research was aimed to investigate the possibilities
for K8-3010 fluorescent dye application, synthesised at the
Scientific and Technological Corporation “Institute for
Single Crystals” in order to reveal cell damages after cold
effects.

Saccharomyces cerevisiae fungi served as the research
object. Strain was obtained at the State R&D Institute
“Genetics” (Moscow). Yeast for research was grown at a
slant wort agar-agar within 48 hours at 30°C and washed-
out from nutrient medium with physiological solution. Cell
suspensions were frozen in Corning cryovials using two
ways: rapid freezing (immersion into liquid nitrogen) and a
slow one (vial placing into freezing chamber at —20°C).
Samples were thawed on water bath at 30°C. After freeze-
thawing the K8-3010 dye was added into yeast cell
suspension, studied with BD FACS Calibur flow cytometer
and with Olympus IX-70 fluorescent microscope. Cell
viability was estimated after freeze-thawing with dish Koch
method by the number of formed macrocolonies using the
viability indices for unfrozen cells as the control. The same
research was carried-out in the cells, treated with different
ozone doses. K8-3010 probe stains the membranes of
undamaged cells in a bright green colour and has a limited
permeability inside of them, that is testified by a less bright
cytoplasm fluorescence. Disorder in cell membrane
permeability for a dye is manifested in cytoplasm and
intracellular organelle staining in bright green colour. There
was established that according to the cell damage extent
by freezing the two subpopulations with various intensity
rates of K8-3010 cell staining were revealed, moreover this
method enabled to reveal the freezing effect on a damage
extent. Results of cell damage study using fluorescence
methods correlate with those of cell viability estimation
using Koch method.

The results obtained testify to the perceptiveness of
K8-3010 dye use in cryobiology in order to reveal cell
damages after cryopreservation, however the elaboration
of detailed protocols for the probe usage to find-out
damages for different cells is the subject of further research.
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Peculiarities of Microhemocirculation after Acute Total Hypothermia
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B KOHCTPYKIIMHM MHKPOLUPKYIATOPHOTO pycia KaXkJoro
OopraHa OTpa)xalTcs ero cuenudpuIeckue GyHKIUH H
obmue cucTeMHble 3aKOHOMepHOocTH. Ha Muxpouup-
KyJSITOPHOM ypPOBHE HPOSIBISIOTCS OTBETHBIE peaKIUu
OpraHM3Ma Kak Ha BHEIlIHee, TAK U BHYTpEeHHee BO3AeHCTBHE.
I'unorepMuueckoe BO3JEHCTBHE BBI3BIBAET KOMILIEKC ajall-
TAllHOHHO-KOMIIEHCATOPHBIX PEaKUUH OpraHu3Ma, spKo
OPOSABIAIONIUXCS HAa MHKPOIUPKYIATOPHOM YpOBHE.
IIpoucxonsuiue ciloxHble TUHAMUYECKHE NMPOIECCH He
MOTYT OBITH OJHO3HAYHO OMHCAHBI TPATUIHOHHBIMHU
Metogamiu. [IpuMeneHne (ppakTaTbHOTO aHAIH3a MO3BOISIET
HHTEI'PAJIbHO O0XapaKTepU30BaTh CTPYKTYPHO-(GYHKIHO-
HAJIbHOE COCTOSHUE CHUCTEMbI MHKPOT€MOLMPKYISIIHH.

Ilenp uccienoBaHus — U3ydYeHUE PAHHUX MHUKpOTe-
MOLUPKYJIATOPHBIX OTBETOB KOXKH, MBIIIIL], IEYEHU KPBIC Ha
THIIOTEPMUYECKOE BO3AEHCTBUE.

Ha kpslcax-caMIiax MeTOJOM HPUXKU3HEHHOH Ouo-
MHUKPOCKOIIMU MIPOBOAMIACE BHAEO- H (POTOPETHCTPaIHs
MUKpPOCOCYOB TKaHel, uccienoBagach peaklus MHUKPO-
IeMOLMPKYIATOPHOTO pycia KOXKH, MBI U NMEYCHHU NpU
OCTPOM OOIEeM OXJIaXACHHUU. [l aHaNM3a MOJyYEeHHBIX
pe3yabTaTOB IPUMEHSAIUCh TPAJAULIUOHHBIE METOIBI MOP-
domeTpuu U pacdeTsl (ppakTansHOil pasmepHocTH D.

IToxa3zaHo, 4TO MIIOTEPMUS B PAHHUE CPOKHU NPHUBOAUT
K U3MEHEHUSAM B CHCTEME MUKPOLMPKYIALUU. B nonkoxHoit
KJIETYaTKE OTMEUEHO PEe3KOe COKpallleHuEe KOJIUYeCTBa
(GYHKIHOHHPYIOMUX COCYNOB. Bee BuaMMbBIE MUKPOCOCYMIBI
CIIa3MHUPOBaHBI, KPOBOTOK 3aMejjieH. B moine 3peHus Hab-
JIIOJANIUCh COCYABI, HE cozepxaliye (OPMEHHBIX HIEMEHTOB
U1 3alI0JHEHHBIE TOJIBKO IJIa3MOH KPOBH, a TAKKE CIABIIHECS
MHUKpPOCOCYZbl. B MKpDOHOXHBIX MBIIINAX KPBIC OTMEYAIOCH
COKpallleHHe 4Hcia (yHKIMOHUPYIOIIUX COCYIOB M CIa3M
BCEX 2JIEMEHTOB MHKPOLMPKYISATOPHOIO PyCia; KPOBOTOK
OBICTpBIN cTpyHHBINA. VcclieqoBaHne MeUeHH MoKas3aio ero
NOJHOKpOBHE. TepMuUHaAlbHbIE NEUYEHOYHBIE BEHYIBI
3HAUYUTENIHO YBEJIWYEHBl, CHHYCOMUbI PACIIMPEHBI.

IIpu ¢pakTanbHOM aHanu3e ObBUIO OOHAPYKEHO, UTO
3Ha9eHHs (pakTanbHOM pasMepHOCTH D mocie rumorepmMun
OTIIMYAKTCSA OT KOHTPOJNBbHBIX: D HOBBHIIAIOTCS KaK B
nepudepuyeckux TKaHAX (KOXKa, MBILIIBI), Tak U B “supe”
(Te4eHp), XOTS M B pa3HOW CTETCHH, IIPU ATOM BCE 3HAYCHUS
OCTalOTCA B 30HE NMEPCHCTEHTHOCTH, (yHKIHOHAIbHAS
CHCTeMa CTAaHOBUTCSA Ooyee JTaOMIBHOW M CTPEMHTCS K
BOCCTaHOBIEHHIO. TakuM 00pa3zoM, GpakTanbHbIM aHAIH3
MHUKPOAHTMOapXUTEKTOHUKHU ITO3BOJIIET BBIIBUTH OCOOCH-
HOCTHU pEarupoBaHUs CUCTEMBl MUKPOLMPKYJISILIUU, HE
BBISBIIIEMBIE IPYTMMU METOIAMHU.
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In microcirculatory channel construction of each organ
there is reflected its specific functions and general system
regularities. In a microcirculatory level the organism
responses are manifested both on external and internal
effects. Hypothermic effect causes the complex of organism
adaptation-compensatory responses, highly manifesting on
microcirculatory level. The occurring complicated dynamic
processes can not be uniformly described using the tradi-
tional methods. Application of fractal analysis enables
making the integral characteristics of structural and func-
tional state of microhemocirculation system.

Research was aimed to study the early microhemo-
circulatory responses of rat’s skin, muscle and liver to hypo-
thermic effect.

In male rats using the method of supravital biomic-
roscopy the tissue microvessels were video- and photo-
recorded, the response of microhemocirculatory channel of
skin, muscles and liver at acute general cooling was studied.
The standard morphometric methods and calculations of
fractal dimension, D, were applied to analyze the results
obtained.

Hypothermia in early terms was shown to result in
microcirculation system changes. In subcutaneous fat there
was noted a sharp reduction of a number of functioning
vessels. All visible microvessels are cramped, blood flow is
slowed down. The vessels free of formed elements and filled
only with blood plasm as well as collapsed microvessels
were observed in a visual field. In rat’s musclulus gastro-
cnemius there was noted a contraction of functioning
vessels and a spasm in all microcirculatory channel ele-
ments; blood flow was rapid and stream. Liver examination
showed its plethora. There were significantly increased
terminal liver venules and extended sinusoids.

During fractal analysis the fractal dimension, D, values
after hypothermia were found-out as different from the
control: D increased in both peripheric (skin, muscles)
tissues and “nucleus” (liver) although in a different extent,
at the same time all values remained in persistence area, the
functional system became more labile and approached to
recovery. Thus, the fractal analysis of microangioarchi-
tecture enables to reveal the peculiarities of response of
microcirculation system impossibly to found-out using
other ways.
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Vitrifying Solutions
N.A. GOROKHOVA
Institute for Problems of Cryobiology and Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov

Panee Oblnu ompeaeneHbl pacTBOPHI, BKIIOYAIOIIHE
AMCO, OTI, 1,2-II/1 u caxapo3sy, KOTOpble IpU OBICTPOM
3aMOpaKMBaHUH U OTOTPEBE HE 0OPa30BBIBAIN KPUCTAIIOB
nmena (T'opoxoBa H.A., 2006). [IpuMeHeHne 3THX pacTBOPOB
JUIS KPUOKOHCEPBUPOBAHUS KJIETOYHBIX CYCIEH3HH METO-
JIOM BUTpHUPUKAUUH TpeOyeT W3ydeHUs UX BIUSHHUS Ha
KH3HECTIOCOOHOCTD KJIETOK.

Lens paboTHl — OmMpeneNuTh KU3HECIMOCOOHOCTH
SMOpPHOHANBHBIX (HUOPOOIACTONOOOHBIX KIETOK HOCIe
SKCMO3HIIMU B BUTPUPULIHPYIOIIUX PAacTBOpaX W IOCIe-
IOYIOLIETO OBICTPOTO 3aMOpaXKHBAHUS-OTOTPEBA.

B pab6ore ucnonszoBanu pactBopsl JADIIC-1 (10%
JMCO, 20% 3T, 20% 1,2-I1]] u 0,5 M caxapossr) u JIII1C-2
(10% AMCO, 15% 3T, 15% 1,2-I1 u 1M caxapo3sl).
Butpudunupyomuii pacTBOp I00aBISIH K CYCIEH3UH
SMOpUOHANBHBIX GUOPOOIACTONONOOHBIX KIETOK MPH
KOMHATHOW TeMmIlepaType B [Ba dTama. 3aMOpaKUBaHUe-
oTorpeB o0pa3noB oO0bemMoM 0,5 MJI TPOBOAMIIM B CTaH-
JapTHBIX Kpuompobupkax Corning, KOTOpbIe MOMENIald B
KUIKUM a30T M XpaHUIW B TedeHUe 24 4, mocie 4ero
oTorpeBaiu Ha BoasHoW Oane mpu 40°C. Ins ynaneHus
KPUO3aILUTHON CpeJibl MCHOb30BAIN JIBYX3TalHOE (Crocod 1)
unu ogHodTanmHoe (crmoco6 2) ormbiBaHue. COXpaHHOCTH
KJIETOK OICHUBAIM 10 OKPAIIMBAHUIO TPUIIAHOBBIM CHHUM,
KHU3HECTIOCOOHOCTh — 1O 3((HEKTUBHOCTH IPUKPEIUICHUS
KJIETOK K TIOBEPXHOCTH IUIACTUKA U XapaKTepy MOBEJICHHS B
YCIIOBHSAX KYJIbTHBHPOBAHHUS.

B KOHTPOJNBHOW TpyIie COXPAaHHOCTh 3MOPHUOHAIBHBIX
¢ubpobdracTonogoOHBIX KiIeToK coctasisia 90,3+£2.9%, a
9} GeKTUBHOCTh NPUKPEIICHUS B TeueHue 24 4 Kyib-
tuBupoBaHus — 96,9+1,2%. [locne skcmo3unuu KIETOK B
pactBope JOIIC-1 u ynaneHus KpuO3aIlIUTHOW cpenbl UX
coxpaHHOCTh coctaBisuia 71,7+2,1% npu nepBoMm crnocobe
oTMbIBaHMA U 78,3+2,5% - npu BTOpoM, a 3(h(HheKTUBHOCTH
TpuKperuieHus: — 75,6+£6,5 u 72,9+6,2% cooTBEeTCTBEHHO.
ITocne sxcmo3umuu kinetok B pactBope JADIIC-2 coxpaH-
HocTh cocraBisuia 71,8+£2,6 u 78,4+3,5%, a 3¢ eKTHBHOCTH
npukperienus — 80,242,1u 69,5+7,6% coOTBETCTBEHHO.
ITocne 3amopaxuBanus-otorpeBa B cpene ADIIC-1
COXPaHHOCTB KJIETOK He M3MEeHs1ack, a B JIDIIC-2 cHmkanach
B 1,7 pa3a mpu UCTIOJIB30BAHUM 000X CIIOCOOOB OTMBIBaHHUSI.
D@ GeKTUBHOCTh MPUKPEILICHUS MOCIe 3aMOpPaAXKUBAHUS-
otorpeBa mox 3amwutoir JDIIC-1 cHmxkamacs Ha 20%, a
JBIIC-2 — Ha 35% 1o OTHOLIEHHUIO K JAHHOMY ITOKa3aTellto
nociue skcrno3unuu. Knertku, KpHOKOHCEPBUPOBAHHBIE MOJ
samuroit  JIOIIC-1, mposBisiiu GONbLIyI0 COCOOHOCTh K
pacIiacThIBaHUIO W MpoHdepamnuy.

MPOBJIEMbI
KPMOBMOJNIOTUMU
T. 17, 2007, Ne2

199

We have previously determined the DMSO, EG, 1,2-PD
and sucrose-containing solutions without forming ice
crystals under rapid freeze-thawing (N.A. Gorokhova, 2006).
Applying these solutions for cell suspension cryo-preser-
vation using the vitrification method requires studying their
effect on cell viability.

This research was aimed to determine the viability of
embryonic fibroblast-like cells after exposure in vitrifying
solutions and following rapid freeze-thawing.

The DEPS-1 (10% DMSO, 20% EG, 20% 1,2-PD and 0.5 M
sucrose) and DEPS-2 (10% DMSO, 15% EG, 15% 1,2-PD
and 1 M sucrose) solutions have been used in this research.
Vitrifying solution was added into an embryonic fibroblast-
like cell suspension in two-step at room temperature.
Samples with 0.5 ml volume were frozen-thawed in Corning
standard cryovials, placed into liquid nitrogen and stored
for 24 hrs, then thawed on water bath at 40°C. Either two-
step (way 1) or one-step washing-out procedures were
applied for cryoprotective medium removal. Cell integrity
was assessed by trypane blue staining and the viability
was done by cell attachment efficiency to a plastic surface
and behaviour character under culturing.

In the control group the integrity of embryonic fibroblast-
like cells made 90.3+2.9%, and the attachment efficiency
within 24 hrs of culturing was 96.9+1.2%. After cell exposure
in DEPS-1 solution and cryoprotective medium removal
using the first and second washing-out ways the cell
integrity was 71.7£2.1 and 78.3+£2.5%, correspondingly, but
the attachment efficiency was 75.6+6.5 and 72.9+6.2%,
correspondingly. After cell exposure in DEPS-2 solution the
integrity was 71.8+£2.6 and 78.4+3.5% and the attachment
efficiency was 80.2+2.1 and 69.5+£7.6%, respectively. After
freeze-thawing in DEPS-1 solution the cell integrity was
unchanged but reduced in 1.7 times in DEPS-2 when using
both washing-out ways. The attachment efficiency after
freeze-thawing under DEPS-1 and DEPS-2 protections
reduced by 20 and 35%, correspondingly, in respect to this
index after exposure. The cells cryopreserved under DEPS-1
protection manifested higher flattening and proliferative
ability.
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Interaction of Stromal Cells with Carbon Composite Materials Under Culture Conditions

Yu.A. PERENKO', |.V. GURIN?

'Institute for Problems of Cryobiology and Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov
2Kharkov Physical and Technical Institute

YriepoaHele kKoMIo3unMoHHBIE MaTepuansl (YKM)
UCTIONB3YIOTCS B MEIUIMHE JUI OCTEOCHHTE3a IpU Iepe-
JIOMax KOCTEW; U3 HUX M3TOTaBJIMBAOT HJIONIPOTE3bI KOCTEH
KOHEYHOCTEH, a TaKk)Ke UMIIJIAHTaThl JUIs MJIACTUKU CBA30K U
cBojJa ueperna. B Hacrosimiee Bpemsi 00JbII0OC BHUMaHUE
yaessieTcs KISTOYHOW Tepamnuy, OCHOBaHHOW Ha CHoco0-
HOCTHU CTBOJIOBBIX KJIETOK 3aMEIIaTh MOBPEXICHHbBIC KIETKH
Y TKaHH pEelUIUEeHTa IIpH TpaHcIutanTanuy. [lpu sTom yarme
BCETO KJIETKH KyJIbTUBUPYIOTCS ex Vivo, a 3aTeM YK€ BBOIST-
cs nauueHTy. Vcnonb3oBaHue yrIIepOIHBIX KOMIIO3UIUH Kak
HOCHUTEJIEH NI BBIPAIMBAHMS KIETOK MOXET IOCIYKUTh
OCHOBOM I CO3/1aHUsl TPEXMEPHBIX CTPYKTYp Ha OCHOBE
CTBOJIOBBIX KJICTOK JUISl 3aMEIIEHHs IOBPEXICHHBIX TKaHEH
OpraHusMa nocjie TpaHcIulaHTauu. OfHaKo BOIPOC 0 Ouo-
COBMECTHMOCTH JTaHHBIX KOMIIO3MIIMOHHBIX MaTepUajiOB C
KJIETKAMH OCTAaeTCsl MAJIOU3Y4YECHHBIM.

B pabore ucciaenoBany B3auMOJECHCTBHE CTPOMAIbHBIX
KJIETOK 4eJOBeKa C YINIEPOJHBIMH KOMIIO3ULIMOHHBIMU
MaTepualaMd B YCJIOBUAX KyJIbTUBUPOBAHUS in Vitro.

Crpomanbnbie kietkn (CK) xynbTuBHpOBaiu B cpene
JAMEM, conepxamieii 15% 3MOpHOHaIbHONW CBIBOPOTKH,
L-ryTamMuH, NEHUIWUIMH U CTPENTOMHIMH IPU HAIUYUU
WM OTCYTCTBHHM yIIIEPOIHBIX MaTepuanoB. Y KM BHocuiu B
JIYHKH TIJIACTUKOBBIX IIJIAHIIETOB B BHUJE OTIENbHBIX HUTEH
WIN COTKaHHBIX U3 HUX IUIOCKUX OJHOCIOMHBIX INIACTUHOK.
MeTtabonu4eckyo U NpoiaudepaTuBHYI0 aKTUBHOCTH
KIIETOK OTIPENeIISUTN C UCIONb30BaHueM HHANKatopa Alamar
Blue (AB). YpoBeHb BoccTaHoBIeHHOCTH AB omnpenensm
¢dnyopumeTpuuecku. MUKPOCKOTIMYECKHE UCCIIEIOBaHUS
IPOBOAMIN C HCIIOJIb30BAHHEM HMHBEPTUPOBAHHOIO MHKPO-
ckorna CETI, cHabGxennoro nuudposoit kamepoit Nikon
CoolPix 4500. B HEKOTOPBIX CITydasx KIETKH (QUKCHPOBAIIA
HEUTpaIbHBIM (OPMATMHOM U OKpAIIHUBAIU a3yp-303UHOM
WIA T€MOTOKCHINH-303UHOM.

CoBmecTtHOe KynbTuBUpoBanue CK u yrmepomHeiMu
MaTepualaMH B TE€UEHHE OJHOM Heesln He MPHUBOAMUIIO K
U3MEHEHHUSAM MeTabosndeckod uiau nposndepaTuBHON
aktuBHOCTH CK 110 CpaBHEHMIO C KJI€TKaMH, KyJIbTHBHU-
pOBaHHBIMU ITpH oTcyTcTBHH Y KM. BEIsIBNIeHa clTOCOOHOCTD
KyeTok ajnresuposarh Ha YKM. Iocne 2-x Henennb KyJlIbTHBH-
pOBaHus MPOUCXOINIO BhICceNIeHHEe kineTok Ha Y KM, kietku
nponudepupoBain U 00pa30BBIBAIN TSDKH CPEU YITIEPOX-
HbIX HUTeH. [Ipu mocnenyromeM KyJbTHBHPOBAaHUM KIIETKU
OBUTH CIIOCOOHBI 3aIIOJIHATH IPOCTPAHCTBA MEXIY HUTIMHU
YKM.

Takum o0pa3zoM, yriepoJHble KOMIIO3HUIMOHHBIE
MaTepHalbl ABIAIOTCA HE TOKCHYHBIMH JJI CTPOMAaJIbHBIX
KJIETOK U MOTYT OBITh HUCIIOJIb30BAaHbI B KAY€CTBE HOCHUTENIEH
KJIETOK ISl TTOCTIEYIOIIEro CO31aHus 3-MEPHBIX CTPYKTYP.
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Carbon composite materials (CCM) are used in medicine
for the osteosynthesis after bone fractures, as the bone
prosthetic devices. CCM are also used as implants for the
tendon and skull plastics. Nowadays much attention is made
to cell therapy, which is based on the ability of stem cells to
replace damaged cells and tissues after transplantation. In
this case cells are often cultured ex vivo and then infused
to patient. The application of carbon materials as carriers
for cells during culture could be the basis for the develop-
ment of three-dimensional structures, contained stem cells
for the replacement of damaged tissues after transplantation.
However the question about biocompatibility of such
composite materials with cells is still out of the way.

This study describes the interaction between human
stromal cells with carbon composite materials during in vitro
culture.

Stromal cells (SC) were cultured in DMEM, supplemented
with 15% fetal serum, L-glutamine, penicillin and streptomycin
in the presence or absence of carbon materials. CCM were
added to multi-well plates as separate strings or flat, single-
layered fabrics. Metabolic and proliferative activity of cells
was determined by Alamar Blue (AB). The level of AB
reduction was assessed by fluorescent measurements.
Microscopic investigations were made with the application
of inverted microscope CETI, supplied with digital camera
Nikon CoolPix 4500. In several cases cells were fixed in
neutral formalin and stained by azur-eosine or hematoxylin-
eosine.

The co-culture of SC with carbon materials during one
week did not cause changes in metabolic and proliferative
activity of SC, compared to cells, cultured in the absence of
CCM. Cell had the ability to adhere to CCM. After 2 weeks
of culture, the migration of cells on the CCM was observed.
Cell proliferated and formed cords between carbon fibres.
During followed culture cells could fill the space between
CCM strings.

Therefore, carbon composite materials are non-toxic to
stromal cells and could be used as a carrier for the develop-
ment of three-dimensional structures.
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Effect of Ozonized Solution on Recovery Processes in Skin After Cryodamage

E.V. Somova
Institute for Problems of Cryobiology and Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov

KucnoponHno-o30H0Basi Teparus MUPOKO TPUMEHSAETCS
B KJIMHH4YECKoH mpakTtuke. [IpencraBnser nHTEpec uccie-
JOBAaTh BO3MOXHOCTHU HCIOJIb30BaHUS O30HHUPOBAHHBIX
PacTBOPOB JUIS JICUEHHSI XOJIOJOBBIX TPaBM.

Lenp paboThl — U3yUYeHHE AMHAMHUKHU 32)KUBICHUSI
KPHOTIOBPEXICHNN KOXKU I10Jl BIUSHUEM O030HOTEPAINH.

Pabota BhIIIOJIHEHA Ha OENIBIX KpbICax-caMIax JUHUH
Bucrap maccoit 250-300 ¢ cobmronenueM MexayHapoIHbIX
npuHIunoB EBporeiickoii KOHBEHIMH O 3aIHUTE MO3BO-
HOYHBIX )HUBOTHBIX (CTpacOypr, 1985). s MogenpoBaHus
XOJIOZIOBBIX TPaBM MCIOJIB30BAJIIM MEIHBIM alMINKaTOp
auametpoMm 10 MM, OXJaXIEHHBIH XUIKUM a30TOM [0
temrnepatypbl —196°C. Bpems anmnukanuu 60 c. O30HH-
poBaHHBIN (usnonorudeckuii pactBop (ODP) monyyanu Ha
YCTAHOBKE C TeHEepaTOpoM 030Ha 0e30apbepHOro THUIIA,
ckoHcTpyupoBanHoit B MIIKuK HAH Vkpaunsl. Jus
W3MEpeHHs IUIONAJH KPHOMOBPEXKACHUN HCIIOIb30BAIN
IUTAHUMETPUYEeCKUil MeToA. Perucrpanuio U3my4eHus KOoXu
B MH(GpPaKpacHOM Auana3oHe (AJIMHA BOJHBEI 8-14 MKM)
OCYILECTBIISLIIM TIOPTaTHBHBIM TEILIOBU30pOM (T1aTeHT 23521.
VYkpaina). I[IpoBoaunu rucTogoruyeckoe MCCiIeJ0BaHUE
(GparMeHTOB KOXH B 00NAacTH XOJOIOBBIX TpaBM. Cpessl
TOJIIMHON 6-8 MKM OKpallMBajlu reMaTOKCUIUHOM HU
703uHOM. OIleHHBaNu aHTHOKCHUIAHTHYIO aKTHBHOCTH
CBIBOPOTKM KPOBHM METOJIOM HHJIyIIMPOBAHHOW XEMUIIIOMHU-
HecueHnK Ha crekrpodayopumerpe “Hitachi” F4010.

XKuBoTHbIe OBUIM pa3feNeHbl Ha ABE I'PYNIbI: HepBast
(KOHTpPOJB) — JKUBOTHBIE [IOCTIE KPHOIIOBPEXKICHNUS; BTOpasi—
YKHBOTHBIE, KOTOPBIM MOAKOXKHO B 00JIaCTh KPHOIECTPYKITHIA
©XKEe/IHEBHO, HAYMHAas CO 2-X CYTOK, HOAKOXKHO BBOAMIN ODP
C KOHLIEHTpalMed 030Ha 1 MI/1 mociie KpHOMOBPEXKICHHUS.
JIMHAMUKY 32)KMBJICHHSI KOXKH IIOCJIE XOJOZOBOIO ITOBPEXK-
neuns u BiusgHus ODP nzyvanu Ha 1, 3, 7 u 14-e cyTku.

Hcnonp30oBaHue Npu JeYEeHUU O30HUPOBAHHBIX pacT-
BOPOB C KOHILIEHTpalueit 030Ha (1 Mr/n) yny4iaer perenepa-
TOpHBIE TPOLIECCHl B KOXE MOCIIE XOIOI0BBIX BO3JEHCTBHUIA:
JOCTOBEPHOE yMEHbIIEHHUE IUIOIAAN MOBPEXKICHUHN Y
JKUBOTHBIX BTOPOM TPYHIIBI IO CPAaBHEHHIO C KOHTPOJEM, a
TaKXKe IOJHAas SMUTENN3aLUs XOJIOJOBBIX NECTPYKIMHA Ha
14-e cytku. HoBooOpa3zoBaHHas pyOIioBas TKaHb COCTOMT
13 TOHKHUX KOJJIATEHOBBIX BOJIOKOH M MMEET HEXKHYIO CTPYK-
Typy. [loka3arenu HHPPaKPaCHOTO U3TYIECHUS IIOBEPXHOCTH
TpaBM K 14-M cyTkaMm JOCTHIalOT MCXOAHBIX 3HAUYECHUH.
Pe3ynpTaThl HCClENOBaHUNM MOATBEPKIAIOT IIO3UTUBHOE
BIMSHUE 030HA Ha aKTUBU3ALMIO IPOIECCOB AHTHOKHUCIIH-
TEJIHHON 3alUThl OpraHu3Ma.
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Oxygen-ozone therapy has been widely applied in
clinical practice. Of interest is to investigate the possibilities
of ozonized solutions in treating cold traumas.

The research was targeted to study the dynamics of
skin cryodamage healing under ozone therapy effect.

Research was carried-out in 250-300 g Wistar white male
rats with meeting the international principles of “European
Convention for the Protection of Vertebrate Animals Used
for Experimental and Other Scientific Purposes” (Stras-
bourg, 1985). In order to model cold traumas we used a
copper applicator with 10 mm diameter cooled with liquid
nitrogen down to —196°C. Application time was 60 sec.
Ozonized physiological solution (OPS) was obtained using
the device with barrier type ozone generator, designed at
the Institute for Problems of Cryobiology and Cryomedicine
of the National Academy of Sciences of Ukraine. Skin
irradiation within an infrared range (8-14 mm wavelength)
was recorded using a portable thermovision camera (Patent
23521. Ukraine). Histological study of skin fragments in cold
trauma site was carried-out. Sections of 6-8 microns depth
were hematoxylin and eosin stained. Antioxidant activity
(AOA) of blood serum was evaluated using the method of
induced chemiluminescence with “Hitachi” F4010 spectro-
fluorimeter.

Animals were divided into two groups: the first one
(control) comprised the animals after cryodamage; in the
second one there were animals with daily introduced OPS
under 1 mg/l ozone concentration into cryodestruction area
starting from the 2™ day. Dynamics of skin healing after
cold damage and OPS effect was studied to the 1, 39, 7"
and 14" days.

Usage of ozonized solutions with 1 mg/l ozone concen-
tration improves the regenerative processes in skin after
cold effects: a statistically significant reduction of damage
area in animals in the second group compared to the control,
as well as a complete epithelialization of cold destructions
to the 14" day were observed. The indices of infrared
irradiation of trauma surface approach to the initial values
by the 14™ day. Newly formed sicatricial tissue consists of
thin collagenous fibers and has a soft structure. Research
results confirm a positive ozone effect on activation
processes of antioxidant protection of organism.
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Peculiarities of Changes in Morphofunctional Properties of Ehrlich’s Carcinoma Cells
After Effect of Cryopreservation

O.V. SAFRANCHUK
Institute for Problems of Cryobiology and Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov

HccnenoBaHus OCHOBHBIX NMPUHIMIIOB MMOBEJCHUS
cTBOJIOBBIX KJIeTOK (CK) pa3nuyHOro IpOHCXOXKIECHHS
HIO3BOJISIIOT TMOHATH OOIIEONOTIOrUYECKUe XapaKTePUCTUKU
KJIETOUHBIX TOIYJISIUHA B HOPME U [IaTOJIOTUH. YCTaHOBJIEHO,
yto xapakrtepHas niua CK mepapxuueckas opranu3aius
AMeEeT MECTO U B TONYJISIIMHA PAKOBBIX KIJIETOK, CTBOJIOBOU
KOMIApPTMEHT KOTOPBIX, IPOSBIAS ONpE/ACICeHHbIE “aBTO-
HOMHbBIE” NPU3HAKH, TEM HE MEHEee HaXOJUTCA M0 CTPOrUM
KOHTPOJIEM CBOEro MHUKPOOKpYXeHHs. Bo3aelcTBys Temu
WM WHBIMH (pakTopamMu Ha OOIIWI MyN KJIETOK C TaKUMH
TUCTOTCHETUYECKUMHU XapaKTePUCTHKAMH, MOXHO MPOC-
JIeIUTh OCOOEHHOCTH N3MEHEHHsI COCTOSIHUS KXKJOH U3 €ro
cocTaBisonux. OAHUM U3 (aKTOPOB, CIOCOOHBIX CYIECT-
BEHHO M3MEHHUTH CBOMCTBa OMOOOBEKTa B 3aBUCHMOCTH OT
€ro MCX0JHOro MOp(OQYHKIIMOHAILHOTO COCTOSIHUS, SIBJISI-
€TCsl KPHOKOHCEPBUPOBAHUE.

Anenokapuuaoma Dpinuxa (AKD) ¢ dpuxcupoBaHHBIME
o BpeMeHH (pazaMu pa3BUTHS U TeTEPOr€HHBIM, JIETEPMHU-
HUPOBAHHBIM COOTHOLIEHHEM CYONOMyIsUUld KIETOK —
yaoOHast MOzieNb sl U3yYeHHUS M3MEHEHHH, 3aBHCALINX OT
pa3Iu4YMii B UCXOJAHOM COCTOSHHM KIIETOK.

Lenp paboTel — H3y4YUTh MOPGODYHKIHOHAIBHBIE
cBoiicTBa kieTok AKD Ha pas3HbIX (hazax ee pa3BUTHs 1OCIIE
BO3/EHCTBUS (HAKTOPOB KPUOKOHCEPBUPOBAHHUS.

DKCIEpPUMEHTHI BBIMOJHECHBI Ha 7-MECSYHBIX CaMKax
mbimie#t (BALB/c). Knetku AKD BBOOuan XMBOTHBIM
BHYTpHOpromuHHO B mo3e 3%10° B 0,3 mun ¢usuono-
T'MYECKOTO PacTBOPa, 3aT€M UX IIOIy4aIM Y XKHUBOTHBIX Ha 7
u 14-e cyTKu pa3BUTHS, KPHOKOHCEPBUPOBAIN B aCLIUTHYECKON
xuarocTH (ckopocts 1°C/mun 10 —80°C; 300-400°C/MuH — oT
—80 no —196°C). XKuzHecnocoOHOCTh KIETOK OLIEHUBAIIN
nponuauii Hoaumom (PI). MeToaoM mpoTouHo# 1uToyo-
puMmeTpuu ompenensnan konudectso CD-29* knerok, B
KJIETOYHON CYCIE€H3UH — KOJIHYECTBO alONTOTHYECKHUX
KJIETOK U MpOoGMIb KIETOYHOTO LUKIIA.

XKuznecrnocoOHOCTh KPHOKOHCEPBUPOBAHHBIX KIIETOK,
MOJIYYCHHBIX Ha 7-€ CyTKH pa3BuTHsi, cocraBuia 80,04 (HaTuB
95,02%), na 14-e — 70,05% (matus 90,10%). ITociae
KpPMOKOHCEpBUpPOBaHUA kosuuecTtBo CD29" knerok B 7-
CyTOuHOH momyssiuuu Ob110 95,29 (HatuB 83,27%), B 14-cy-
touHo# — 1,08% (matuB 3,63%). Takum oGpa3om, Ha
norapudmuueckoit paze paszsutus AKD (7-e cyTkm)
cyononynsauuu CD-29" xnerok mpucyma 3HaYUTeIbHASA
KpUOYCTOHYMBOCTbD, CBSI3aHHAsI, OYEBHIHO, C UX aKIECCOp-
HBIMH (YHKIHSIMU.

Ha 7-e cytku pa3Butus AKD koin4ecTBO KIETOK B
anonTo3e He npesbimano 4,66%, k 14-m cyTkam yBenu-
yuBajoch 10 6,90%. KpuokoHcepBupoBaHue yBEIUUHIIO
JAHHBIA MOKazaTensb K 7-M cyTkam no 17,12, a x 14-m — 1o
21,07%. CymiecTBeHHO U3MEHSJICS U MposindepaTUBHBIN
HOTEHLMAN OIYXOJEBBIX KJIETOK. Tak, Mocie KpHOKOHCEep-
BUPOBAHMSI KOJIMUECTBO KJIETOK B S-(ha3e KJIETOYHOTO LUK
Ha 7-e cyTku pa3Butus cocrtaBwio 13,01 (matus 15,20%), a
Ha 14-e cytku — 4,13 (natus 10,21%).

KprokoHcepBUpOBaHHE WHTHOHMPYET (yHKIIMOHATBHBII
craryc kietok AKD, mpu uem B OoJblieii cTeneHd, B OTHO-
[ICHUH KJIETOK C BBICOKHM MPOJIA(PEPATUBHBIM HOTSHIIHAIOM.
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The studies of main principles of behavior of stem cells
(SCs) of various origins enable the understanding of
general biological characteristics of cell populations in the
norm and pathology. It has been established that charac-
teristic for SCs hierarchical organization has the place in
the population of cancer cells as well. Their stem compart-
ment when manifesting the certain “autonomous” signs
nevertheless there is under strict control of its micro-envi-
ronment. By affecting with some factors on general pool of
cells with such histogenetic characteristics one may trace
the peculiarities of the state of each of its components. One
of the factors able to change the properties of biological
object depending on its initial morphofunctional state is
cryopreservation.

Ehrlich carcinoma (EC) with fixed in time the develop-
mental stages and heterogenous determined ratio of cell
subpopulations is convenient model for investigating the
changes dependant on the differences in initial state of the
cells.

The research aim is to study morphofunctional proper-
ties of EC cells at different phases of EC development after
cryopreservation factors’ effect.

The experiments are performed in 7 months female mice
(BALB/c). EC cells were introduced to the animals
intraperitoneally in the dose of 3%10° in 0.3 ml of physi-
ological solution, afterwards they were obtained from ani-
mals to the 7% and 14" days of development, cryopreserved
in ascitic fluid (rate of 1°C/min down to —80°C; 300-400°C/min
from —80 down to —196°C). Cell viability was estimated with
propidium iodide (PI). The number of CD29* cells was found
with flow cytometry method. In cell suspension the number
of apoptotic cells and profile of cell cycle were examined.

Viability of cryopreserved cells derived to the 7" day of
development made 80.04% (95.02% for native), to the 14"
day it was 70.05% (90.10% for native). After cryopreser-
vation the number of CD29" cells in the 7%-day population
made 95.29% (83.27% for native), in the 14"-day it was 1.08%
(3.63% for native). Thus at logarithmic development stage
of EC (the 7% day) the subpopulations of CD29" cells are
characterized with significant cryoresistance, likely related
to their accessory functions.

To the 7" day of EC development the number of EC cells
in apoptosis did not exceed 4.66% to the 14" day it in-
creased up to 6.90. Cryopreservation increased this index
to the 7™ day up to 17.12% and up to 21.07% to the 14™ day.
Proliferative potential of tumor cells also significantly al-
tered. So, after cryopreservation the number of cells in
S-phase of cell cycle to the 7" day of development made
13.01% (15.20% for native) and to the 14" day it was 4.13
(10.21% for native).

Cryopreservation inhibits the status of EC cells in res-
pect of the ones with a high proliferative potential.
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M3yquue COCTaBa TKaHEBbIX 3KCTPAKTOB

H.1O. EpmakOBA
MHCTUTYT npobaem kpmobuororun u kpmomeanumusl HAH YkpauHsl, r. Xapbkos

Study of Tissue Extract Composition

N.Yu. ERMAKOVA
Institute for Problems of Cryobiology and Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov

Llexs paboTH — H3y4YeHHE COCTaBa BOJHO-COIEBBIX
SKCTPAKTOB KOXKH U CEJIE€3€HKU CBUHBHU, a TaKXKe SKCTPaAKTa,
MOJIyYEHHOTO M3 MYEIIMHOr0 MoaMopa (amHIKCTPaKTa).

MeTtonamMu TpexMepHOH (GIyopecueHTHOH crneKTpo-
ckonuu u xemmwatomuHoMerpun (Hitachi U3210, Snonns)
OBLIN M3y4YeHBI COCTaB M AHTHOKHCINTEIbHAS aKTHBHOCTB
9KcTpakToB. COCTaB TKAHEBBIX HIKCTPAKTOB OLIEHUBAIU Ha
aBTOMATHUYECKOM aHalu3arope aMHMHOKUCIOT AAA-T-339M
(Yexwus). TposBieHre OUONOTHYECKOW aKTHBHOCTH alu-
SKTPAKTOB OIPEAEIISIIN 1O [IOKA3aTeIsIM POCTa KPHOKOHCEP-
BUPOBAaHHOU KyJNbTYphl Saccharomyces cerevisiae.

OKCTpaKT, NOJYUYEHHBIH M3 MYEIUHOr0 MOAMOpaA,
COJEPKUT (Ppaknuu (IaBOHOUIOB M KapOTHHOUIOB. B
9KCTpaKTax TKaHEeH CBHHBH OOHapyXHBaeTcs (uryopec-
[ICHIMS aMUHOKUCIIOTHBIX OCTAaTKOB THPO3MHA M TPUIITO-
¢dana.

AHTHOKHCIUTEIBHYIO CIIOCOOHOCTB SKCTPAKTOB OIIpeie-
JISIY 0 U3MEHEHUIO CKOPOCTHU rallleHUs XEMHIIOMH-
HeCLeHIHH (EeHUIIOBOTO 3Upa aKpUIUHUHKApOOHOBOH
KUCJIOTHI B IIPUCYTCTBUU TEPEKHUCH BOAOPOJA.

OKCTpPaKTHl U3 IM4eN 00IafaroT BEICOKOH aHTHOKCH-
JAHTHOM aKTUBHOCTBIO, CPABHUMOI1 C TAKOBOH [l aHTHOKCH-
JaHTHBIX MpenapartoB (KBEpIETHH, aCKOPYTHUH H T.II.).
OKCTPAaKThl U3 KOKU CBUHBH 00JIaal0T AaHTHOKUCIUTEIEHON
aKTUBHOCTBIO, 3aBHUCSILENH OT BO3pacTa XKUBOTHOTO. Tak,
9KCTPaKThl U3 TKaHEHd HOBOPOKJEHHOW CBUHBU MMEIOT
Oosiee BBHICOKYIO aKTMBHOCTB, Y€M M3 KOXH I10JIOBO3PENIOTO
JKMBOTHOT'O: AJISl 3KCTPAKTOB KOXKU 3TU 3HAUESHUS COCTABIISAIOT
4,16x10° 1 3,19%10 1/MIIXC COOTBETCTBEHHO.

ANUSKCTPAKT, BBEAECHHBIH B cpefy KyJIbTUBHPOBAHHS
KPHOKOHCEPBUPOBAHHBIX KIETOK Saccharomyces cerevisiae,
YBEIMYUBAET KOJIMYESCTBO KOJIOHHEOOPa3yIOmUX €ANHHL Ha
30%, 4TO MOXKET CBUAETENbCTBOBATh O CTHUMYIUPYIOIIEM
€ro JelcTBUU Ha pelnapaluOHHbIE IPOLECCHl B KIETKaX
KYJBTYPBHI.

AHanu3 cocTtaBa M3y4YEHHBIX dKCTPAKTOB IO3BOJISET
OLIEHUTHh NEPCHEKTUBBl UX HCIOIb30BAHUS B KAaueCTBE
KOMIIOHEHTOB PEreHEPHPYIOIUX KOMIIIEKCOB.
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The research was aimed to study the composition of
pig skin and spleen aqueous-saline extracts, as well as those
procured from dead bee bodies (apiextract).

The extract composition and antioxidant activity have
been studied using 3D fluorescent spectroscopy and
chemiluminometry (Hitachi U3210, Japan). Tissue extract
composition was estimated using an automatic aminoacid
analyser AAA-T-339M (Czechia). Manifestation of
apiextract biological activity was determined by the growth
indices of Saccharomyces cerevisiae cryopreserved culture.

The extract, procured from dead bees contains flavonoid
and carotinoid fractions. Fluorescence of tyrosine and
triptophane aminoacid residuals has been revealed in pig
tissue extracts.

Anti-oxidative capability of extracts was determined by
the change in chemiluminescence extinction rate of acridine-
carboxyl acid phenyl ether in peroxide presence. Bee extracts
have a high antioxidant activity, compared to that of
antioxidant preparations (quercetin, ascorutin etc.). Pig skin
extracts have an antioxidant animal age-dependent activity.
Thus, extracts from newborn pig tissues are more active
than those of mature animal: for skin extracts these values
make 4.16%10° and 3.19%103 1/mlxsec, correspondingly.

Apiextract, introduced into the culture medium of
Saccharomyces cerevisiae cryopreserved cells increases
the number of colony-forming units by 30%, that may testify
to its stimulating effect on reparative processes in the cul-
ture cells.

Analysing the composition of extracts under study
enables to estimate the perspectives of their usage as com-
ponents of regenerating complexes.
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Lintopayopumetpuyeckas oueHka 3(p¢peKTMBHOCTU KPMOKOHCEPBUPOBAHUS LIEAbHOM

CYCNEeH3Un U pPa3AUYHBbIX CY6I'IOI'IY/\SILlMﬁ AAPE€HOUUTOB HOBOPOXKAEHHBIX TMNMOPOCAT

.B. Avaeukas, B.A. YctnueHko, H.M. AAABEAAABKAPMM
MHCTUTYT npobaem kpmobuororun u kpumomeanumusl HAH YkpauHbl, r. Xapbkos

Flow Cytometry Estimation of Cryopreservation Efficiency of Whole Suspension and
Different Subpopulations of Newborn Piglet Adrenocytes

G.V. DUDETsKAYA, V.D. UsTICHENKO, N.M. ALABEDALKARIM
Institute for Problems of Cryobiology & Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov

B Hacrosiee Bpems pa3paboTaHbl yCIEUIHbIE PEKUMBI
KPUOKOHCEPBUPOBAHHS OPraHOTUIUYECKUX KYJIbTYp Hal-
rmoyeyHsIX xeje3. OIHAKO MOMBITKH KPUOKOHCEPBUPOBAHUS
CYCIIEH3MH aJIpeHOKOPTUKAIBHBIX KJIETOK MBIIIEH M HOBO-
POXIEHHBIX MOPOCST, 0COOCHHO C BBICOKMMH CKOPOCTSIMH
3aMOpaKUBaHUSA-OTOIPEBa, ObUTN HeynauHbiMH. [Ipu mepe-
HOCE KJIETOK M3 KPHO3AIIMTHONH B M30TOHUYECKYIO Cpeiy
KYJbTUBUPOBAHUS PE3KO CHUXKAJach HE TOJBKO KU3HE-
CIIOCOOHOCTh, HO M KJIETOUHOCTh CYCIIEH3UM aApPEHOLUTOB,
KPUOKOHCEPBUPOBAHHOM CO CKOPOCTHIO 3aMOpa)KMBaHUS
6onee 100°C/mun. Ilo pesynpraTram KpHUOTOJIEPAHTHOCTH
aJIpEHOLIUTOB, KPHOKOHCEPBUPOBAHHBIX B BUAE (ParMeHToB,
CeTaHO IPEANOJIOKEHHE: OIrpaHMYCHHEe 0OBEMHBIX H3Me-
HEHUH KIJIETOK Ha 3Tamax A00aBlIEHUs-yHaJCHUS KPHUO-
MIPOTEKTOpa U IPU 3aMOPaXKMBAHUU-OTOTPEBE MOBBIIIAET
COXPAaHHOCTh KPUOKOHCEPBHPOBAHHBIX KJIETOK HaJIIOYey-
HUKOB.

ITenbs paGoTHl — OI€HKA IIEIOCTHOCTH LHUTOIIA3Ma-
THYECKON MeMOpaHbl U MUTOXOHAPHUAIBHOTO ITOTEHIIMAJIA
MPUKPETICHHBIX aJPEHOUUTOB C UCIOJIb30BaHUEM (IIyo-
pecueHTHbIX Kpacutened (nponunuym Hoaun (PI), FDA u
JC1) mocne 3amopaxuBaHHUSA-OTOrpEBa.

AZlpeHOIUTH HOBOPOXKJAEHHBIX MOPOCIT MOJydalu
(bepMEeHTaTUBHBIM CIIOCOOOM, pa3IMYHbIE MOMYJISLUU
KJIETOK — pa3[eleHueM B rpaguente ¢ukomna. [y BeIION-
HeHUs1 pabOThl aJAPEHOIMTHI MPEKYJIBTUBUPOBAIN 18 4 Ha
MOAJIOKKEe — (parMeHTe TOHKOI'O KHIIEYHHKA HOBOPOXK-
neHHbIX mopocsT (SIS). 3amopaxuBaHHe-0TOTPEB OCYIIECT-
BJISUIM 10 MeTony ['ypuHOH, pa3paOOTaHHOMY JUIsi OpraHo-
THNUYECKUX KYJIbTYyp HaJMOYEYHHUKOB HOBOPOKJCHHBIX
nopocart. s muTodIyopuMeTpUIeCcKOTO aHadn3a KISTKH
CHUMAJIM C IMOJJIOKKHU TPUIICMHM3auued u okpamuBamu Pl,
FDA ulJCIl.

IIpouieHT HEKPOTHUYECKUX KIETOK, ONMpPEAeTICHHBIH IO
BKItoYeHHIO PI, 1ocTOBEpHO HE OTiMYalICS /Ui HATUBHBIX U
KPHOKOHCEPBUPOBAHHBIX AJPEHOIMTOB. YCTaHOBJIEHO, YTO
npu okpamuBanuu FDA He coxpaHsieTcs 11eJI0CTHOCTh LIUTO-
njaa3MaTH4eckoil MeMOpaHbl HATUBHBIX MU KPUOKOHCEP-
BHPOBAHHBIX KJIeTOK. OJIHAKO aHaJIM3 COOTHOLICHHS OpaH-
JKEBOU W 3elieHoH (uryopecueHuu npu okpammsanuu JC1
BBISIBUJI Pa3JIMYHYI KPUOYYBCTBUTEIBHOCTH nupde-
PEHIMPOBAHHBIX cyOmonmynsnuil aapeHonuToB. JlocTo-
BEPHBIX MU3MEHEHHH B MUTOXOHIPUAIBHONH aKTUBHOCTHU
ocjie KpUOKOHCEPBUPOBAHUA JUIsl HEpa3AeJIeHHOM CyCIeH-
3MHU aAPEHOLUTOB U OCHOBHOM MOIMYJISILIUU KIETOK, BbIIEJICH-
HOW B rpaguente (uKoiuia ¢ mWIoTHOcThio 1,0274 r/em’, He
YCTaHOBJEHO. 3HAUUTEIbHAasl KPUOUYBCTBUTEIbHOCTD
XapakTepHa JUIs KJIETOK, JIOKaJIU30BAaHHBIX B IpaJMeHTax
¢ukoma ¢ otHocThio 1,044-1,058 r/cm®. Mbl monaraem, 4to
JaHHBIH 3 (PeKT MOXKeT OBITh CBSA3aH C MPEAKTUBALIUEH ITHX
cyOmonmynsiuuii afpeHOUTOB B MpPOIecce pas3IeIbHOTO
KyJIBTUBUPOBAHMS, MPEIIIECTBYIOIIET0 KPUOKOHCEPBUPO-
BaHUIO.
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Nowadays there have been designed the successful
cryopreservation regimens for adrenal organotypic
cultures. However the attempts to cryopreserve mice and
newborn piglet adrenocortical cell suspensions, especially
with high freeze-thawing rates, were unsuccessful. When
transferring cells out of cryoprotective medium into that of
isotonic culture there was a sharp decrease not only in
viability but in cellularity of adrenocyte suspension,
cryopreserved with freezing rate higher than 100°C/min as
well. Based on the feedback from tolerance in adrenocytes,
cryopreserved as fragments there was assumed that a
limitation of volume changes in cells at the stages of cryo-
protectant adding-removal and under freeze-thawing
augmented the cryopreserved adrenal cell integrity.

The research was aimed to estimate the integrity of
cytoplasmic membrane and mitochondrial potential of
attached adrenocytes using fluorescent dyes (propidium
iodide (PI), FDA and JC1) after freeze-thawing.

Newborn piglet adrenocytes were procured using an
enzyme way, different cell populations were separated in
ficoll gradient. For the research performance the adreno-
cytes were precultured for 18 hrs on an embedding: small
intestine segment (SIS) of newborn piglets. Freeze-thawing
was done using the method of Gurina, designed for
organotypic cultures of newborn piglet adrenal glands. For
the flow cytometry analysis the cells were removed from
embedding by trypsinisation and PI, FDA and JC1 staining.

Percentage of necrotic cells, determined by PI inclusion
did not statistically and significantly differ for native and
cryopreserved adrenocytes. During FDV.N.A staining the
integrity of cytoplasmic membrane of native and cryo-
preserved cells was established as not preserved. However
when analysing the ratio of orange and green fluorescence
during JC1 staining a different cryosensitivity of differen-
tiated subpopulations of adrenocytes has been revealed.
No statistically significant changes in mitochondrial activity
after cryopreservation for non-separated adrenocyte
suspension and main cell population, isolated in ficoll
gradient with 1.0274 g/cm’ were established. Significant
cryosensitivity is typical for cells, localised in ficoll gradient
with 1.044-1.058 g/cm’. We believe that this effect may be
related with preactivation of these subpopulations of
adrenocytes during separated culturing, preceded
cryopreservation.

PROBLEMS
OF CRYOBIOLOGY
Vol. 17, 2007, Ne2



OCO0eHHOCTH KpUOYCTOWYMBOCTM OPraHOTUMMYECKUX KYABTYP TKaHei HaANO4Ye4HUKOB

KprC B OHTOrIeHe3e
1O.X. Pymumex

XapbKOBCKMIA HaUMOHaAbHbIA yHUBepcuTeT um. B.H. KapasuHa

Cryoresistance Peculiarities of Organotypic Cultures of Rat Adrenal Tissues

in Ontogenesis

Yu.KH. RUMIEKH
V.N. Karazin Kharkiv National University

C BO3pacTOM U3MEHEHSIETCS] TOPMOHANbHAsI AaKTUBHOCTh
TKaHEe¥ HaJIOYEUHMUKOB, a yTpara NIIOKOKOPTUKOUIHOU
(GYHKIUH HAATIOUYCYHUKOB MPHBOJUT K JICTATEHOMY HCXONY.
IIpu XpUOKOHCEPBUPOBAHUHU KYJIbTYp TKaHEH HajIo-
4eyHUKOB norudaer 15% kietok. IIpeanonokuTensHo 3To
Oosee cTapble KIETKH, UMCIOIIUE JIMIHIHBIA COCTaB MEM-
OpaH U ABIAIONINECS NTEPBIHYHBIM 3BEHOM JIEHCTBUS HU3KHX
TeMIIepaTyp.

Ilens paboThl — ucciegOBaHNE KPUOYCTOMUYHBOCTH
KyJIbTyp TKaHEeH HaAllOYeYHUKOB KPBIC Pa3HOrO BO3pacTa
(1, 3, 6, 12 u 24 mecsteB).

OHJOKpPUHHBIE KIETKHU B Cllydae COXpPaHEHUs CTPYK-
TYpPHOH LEJIOCTHOCTH MeMOpaH MOTYT CEKpeTHPOBATh B
KyJIbTypax FOPMOHBI IIPH HAJMYUM K30TCHHBIX MPEIIIecT-
BCHHUKOB W TMOTPeONATh MX NI cuHTe3a. [loka3saTens
CTPYKTYPHOH LEJIOCTHOCTH MeMOpaH — CIOCOOHOCTH
UCKJI0YaTh TPUNAHOBBIH cuHUM. JKu3HecrnocoOHOCTH
KJIETOK KYJIBTYp IPU UCHOJIb30BAHUU JAHHOTO KPaCHTEISI
BO BCEX BO3PACTHBIX IPYIIAax IOcle 1-X CyTOK KyJIbTUBH-
poBaHus coctaBisia 73-78%. HccnenoBanue QpyHKINO-
HaJILHOM XapaKTEepPUCTUKHU KyJbTyp (0a3anbHas cexpenus)
II0Ka3aJlo, 4TO NPOGUIN KPUBBIX AMHAMUKHU CEKPEILUU
11-OKC kynbTyp Bcex BO3pacTHBIX IpyIII coBraganu. OqHako
Yy KyJIbTyp TKaHEW CTapblX >KMBOTHBIX YPOBEHb CEKpELHUH
Obu1 cHMkeH Ha 17-20%. [Ipu BBeneHUH cTUMYNSTOpa
CTepOoHIOreHe3a (IKCTpakTa runodusa) BO BCeX KyJIbTypax
OTMEUAJIOCh IIOBBIIIEHUE YPOBHS CEKpPELUH, KOTOpOE
3aBHCENO OT BO3PAcTa TKAHU: y 1-6-MECAYHBIX KHUBOTHBIX
IPUPOCT CTUMYJIHUPOBAHHON CeKpeluu cocTasisil 19-20%,
ay 12 u 24-mecsqunbix — 9-11%. C Bo3pacToM ypoBEHb
CEKPELIUU U3MEHSETCS 3a CUET CHUDKEHUS CUHTETUYECKHX
npouneccoB A1u00 U3MEHEHUsS PpEUENTOPHBIX B3aUMO-
JercTBuil. Pa3HbIl ypoBeHb CEKpelMM TOPMOHOB KYJIBTY-
paMu TKaHeHd B OHTOTEHE3€ COOTBETCTBYET OTBETY Ha
JelicTBUE CTUMYISATOPa CTEPOMIOreHe3a, 4T0 00yCIOBHIIO
IeTIeco00pa3sHOCTh MCCIISIOBAHNS UX OTBETA Ha CTpecC MpHU
BKJIIOUCHHUU aJaNTAlMOHHBIX MEXaHU3MOB. J{Jst 3TuX nenei
HCIIOJIB30BAIU METOJA ABYXITAIHOTO 3aMOpaXUBaHUS
KyabTyp: oxnaxzaenue 1o —80°C co ckopocthio 1°C/MUH H
nociuenyolee norpyxeHue B xkuakuil azor. [locne ororpesa
KOJIMYECTBO XXU3HECIOCOOHBIX KJIETOK CHMXAaJOoCh Ha
32-48%.

KpHnouyBCTBUTENBHOCTh TKAaHEH HAANIOYEUHHKOB 0O0YyC-
JIOBJI€HA BO3PAacCTOM: Yy TKaHEHl MOJIOIBIX KMBOTHBIX
coxpaHsuioch 68-69% kieTok, y crapsix — 52-56%. Cneno-
BaTeJIbHO, BO3PACTHBIE U3MEHEHHUS B TKAHIX HAAIIOYEUHUKOB
CHIDKAIOT aJalTaAlliOHHbIE MEXaHU3MBbI K IEHCTBHIO IIOBPEXK-
Jaromux (akTopoB Cpensl, pealu3yIoNNXcs B IIPOIEcce
HU3KOTEMIIEPaTypHOTO KOHCEPBUPOBAHHUS.
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Hormonal activity of adrenal tissues changes with age
and a loss of adrenal glucocorticoid function results in lethal
outcome. During cryopreservation of adrenal tissue culture
15% of cells die. These are presumably the older cells with
lipid membrane composition and being a primary link of low
temperature effect.

This research was targeted to investigate the cryo-
resistance of adrenal tissue culture of different age rats (1,
3, 6, 12 and 24 months).

Endocrine cells with preserved membrane structural
integrity may secrete hormones at the presence of
exogenous precursors and consume them for synthesis.
The index of membrane structural integrity is the capability
of trypane blue exclusion. Culture cell viability when using
this dye in all age groups after 1% day of culturing made
73-78%. Studying the functional characteristics of cultures
(basal secretion) has demonstrated that the curve profiles
of 11-OCS secretion dynamics of cultures coincide in all
age groups. However in tissue cultures of old animals the
secretion level was reduced by 17-20%. When introducing
steroidogenesis stimulator (pituitary gland extract) in all
cultures there was noted an increase in secretion level,
which depended on tissue age: in 1-6 months’ animals the
growth of stimulated secretion made 19-20% and 9-11% for
12-24 months. With age the secretion level changes due to
either a decrease in synthetic processes or change in
receptor interactions. Different level of hormone secretion
by tissue cultures in ontogenesis corresponds to the
response on steroidogenesis stimulator effect, that
stipulated the expediency to study their response to stress
under adaptation mechanism triggering. For this purpose
we used the method of two-stage freezing: cooling down to
—80°C with 1°C/min rate with following immersion into liquid
nitrogen. After thawing the number of viable cells reduced
by 32-48%. Cryosensitivity of adrenal tissues is age-
stipulated: 68-69% of cells were preserved in young animals
and 52-56% in old ones. Consequently, age changes in
adrenal tissues reduce adaptation mechanisms to the effect
of medium damage factors, realizing in the process of low
temperature preservation.
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OCoO6AMBOCTI TOKCUYHOT Ta MYyTareHHoi Aii KpionpoTeKTOpiB Ha nepellenAloBaHi
KYABTYPU KAITUH
O.A. AABPUK

[HCTUTYT eKCNepMMEHTaAbHOT KAIHIYHOI BETEPUHAPHOT MeAnLmHu, M. Xapkis

Peculiarities of Toxic and Mutagenic Cryoprotective Effect on Re-inoculated

Cell Cultures
O.A. LAWRIK

Institute of Experimental Clinical Veterinary Medicine, Kharkov

BinbIricTh KPiompOTEKTOPiB — TOKCHYHI [Tt 010JIOTIYHUX
00’€KTiB, B TOMY YHCIi U Ul MEPeUIeIUTIOBAaHUX KYJIBTYp
KJIITHH, aJie X MyTareHHUH BIUIMB Ha KyJBTypH KJIITHH MaJlo
BUBUCHHUH 1 OTpeOye DONATKOBUX AOCIiIKEHb.

Ha mopneni nepemerurtoBanux kiaitnH PK-15-IECVM
(xmitran Hupku cBuHi) Ta BHK-21 clone 13/04 (k1iTHHH HUPKA
cipificbkoro xoMm’siuka) OyJl0 BHBYEHO BIUIMB Ha iX 30epe-
JKEHHJ, a/IT€3MBHI Ta [[UTOTCHETHYHI MOPYILICHHS HACTYITHHUX
KpiompoTeKTOpiB: nuMmeTmiicyabpokcuny (AMCO), okcu-
erunpoBanoro niinepuny (OED) 3i cTyneHeM momimMepusarti 5,
1,2-nponanaiony (1,2-I111), anetuneranonaMidy, OKCUETUIBO-
BaHoro N-aneruineranonaminy, [1ET-400, numerunaie-
tamigy Ta [TEO-1500, ski mogaBaiuch 10 KPio3aXHCHHUX
cepenoBui y koHuentpanii 10%. CycneHsis KyJIbTyp KIITHH
y Kpio3axucHOMY cepenoBHili Oyna po3dacoBaHa B CKIISHI
aMITyJH 3 KoHIeHTparieo 10-12 mitH/cM® Ta 3aKOHCEpBOBaHa
B PiJIKOMY a30Ti.

ITicns 30epiraHHs GioMacu KIIITHH y piakomy a3oti 30
ni0 MopyIIeHHS aAre3UBHUX BIACTHBOCTEH KIITHUH Oynu
OBl BHpaskeHi U BUKOpHCTaHHI KpiomporekropiB OEI,
IMET-400 ta numertwmnaneraMminy (6au3bko 15% KIiTHH
BTpayaliil aAre3UBHY 3/IaTHICTb, a pH 3acTocyBanHi JJMCO —
5%).

Amnaniz mitoruuHoro pexxumy kiaitud PK-15-IECVM
MOKa3aB 3HauHEe NMPUTHIYEHHsS MpoJiepaTuBHUX BIACTH-
BOCTEH KJIITHH (OLIBII HIXK Y 2 pa3u B MOPIBHSHHI 3 MOKa3-
HHUKaMH 10 KPiOKOHCEPBYBaHH:) Micas IX 3aMOPOXKYBaHHSA 3
BUKOPUCTAHHSM O1IBIIOCTI KPiONPOTEKTOPiB, okpiM IMCO
ta [IEO-1500. Kiituau, oo Oyiu 3aMOpokeHi 3 OLIBIIICTIO
KpIOTMPOTEKTOPIB, MICJIsl BiATABAHHS MaJI 3HHKEHY MITOTHY-
Hy aKTHBHICTb, ajle Iicis 2-X macaxiB ix mpomidepaTusHi
BJIACTUBOCTI HOpPMAaJIi3yBaJlCh JIO0 PiBHS Iepel KPiOKOHCep-
ByBaHHsIM. [Ipu Bukopucrandi 1,2-I1]] Ta numMeTnnaneramisy
HOpMaJti3allii He crioctepiranocs. MiTOTHYHA aKTHBHICTh KJTi-
THH, 3aMOpOXXeHHX y cepenonuii 3 IMCO, micns nexoHcep-
BYBaHHS [IPaKTHYHO HE 3MiHIOBAJIACh. Y TOH e yac KiJIbKicTh
MaToOJOTIYHUX MITO3iB Y KJIITHH, KPIOKOHCEPBOBAHUX Y
npucytHocti JIMCO, Ha HynsoBoMy macaxi Ha 10-20%
IepeBUIIyBajla aHAJIOTTYHIH TOKAa3HUK Y KIIITHH, SIKi 3aMOpO-
JKYBQJIUCh 3 1HIIMMH KPiOIIPOTEKTOpPaMH, IO CBiAYUTEH IPO
MyTareHHi BJIACTUBOCTI LIOTO KPiOMPOTEKTOpa.

3a XpOMOCOMHHUM aHaNi30M KIITHH MicCJIs 3aMOpoO-
JKYBaHHS-BiITaBaHHS HE BCTAHOBJICHO JOCTOBIPHUX PO30ixk-
HOCTeH 10710 X MOKa3HUKIB y KIITHH Ha HyJbOBOMY ITacaxi,
ajsie po3Max MIiHJIMBOCTI KUJIBKOCTI XpOMOCOM Y OiJbIIOCTI
kpionporekTopis, okpiMm IMCO, 36inpImuBCs B GiK TiMOILIO-
.

OtpuMaHi pe3ynbTaTy NoTpeOyI0Th MPOBEACHHS 1OCTiiB
1010 TIOITYKY ONITUMAJIBHOTO CKIIaTy KPiO3aXHCHUX Cepeio-
BHII[ JUISI TIEPEHICTUTIOBAHUX KYJIbTYp KJIITHH, ki Ha (oHi
BHCOKHX KPiO3aXHCHUX BIACTHBOCTEH He OyAyTh MaTH MyTa-
TeHHHUH BIIMB Ha XPOMOCOMHUI amapar LUX KIITHH.

NMPOBJIEMbI
KPUOBMOJIOrUMU
T. 17, 2007, Ne2

The majority of cryoprotectants are toxic for biological
objects, including re-inoculated cell cultures, but their
mutagenic effect on cell cultures is poorly studied and
needs to be additionally investigated.

In the model of re-inoculated PK-15-IECVM cells (pig
kidney cells) and BHK-21 clone 13/04 (Syrian hamster kidney
cells) we have studied the effect on their integrity, adhesive
and cytogenic disorders of following cryoprotectants:
dimethyl sulfoxide (DMSO), oxyethylated glycerol (OEG)
with 5 polymerisation grade, 1,2-propanediol (PD), acetyl
ethanolamine, oxyethylated N-acetyl ethanolamine, PEG-400,
dimethyl acetamide and PEO-1500, added into cryopro-
tective media in 10% concentration. Cell culture suspension
in a cryoprotective medium was packed into glass vials
with 10-12 mln/ecm?® concentration and preserved into liquid
nitrogen.

Following 30 days after cell biomass storage in liquid
nitrogen the disorders in cell adhesive properties were
mostly manifested when using OEG, PEG-400 and dimethyl
acetamide cryoprotectants (near 15% cells lost their
adhesive ability versus 5% for DMSO).

Analysis of PK-15-IECVM cell mitotic regimen has
demonstrated a significant suppression of cell proliferative
properties (more than twice compared to the indices prior
to cryopreservation) and after their freezing when the
majority of cryoprotectants except DMSO and PEO-1500)
was used. Cells frozen with the majority of cryoprotectants
after thawing had a decreased mitotic activity but after 3
passages their proliferative properties normalised up to the
level prior to cryopreservation. When using 1,2-PD and
dimethyl acetamide no normalisation was observed. Mitotic
activity of cells, frozen in the media with DMSO after freeze-
thawing was practically unchanged. At the same time the
number of pathological mitosis in cells, cryopreserved in
DMSO presence at 0 passage exceeded by 10-20% the same
index in cells, frozen with other cryoprotectants that testified
to mutagenic properties of this cryoprotectant.

When using chromosome cell analysis after freeze-
thawing no statistically significant differences as for their
indices in cells at 0 passage were established but the
variation range of chromosome number in the majority of
cryoprotectants, except DMSO augmented towards
hypoploidy.

The results obtained require the further investigations,
directed to search for an optimal composition of cryoprotec-
tive media for re-inoculated cell cultures, that will not have
a mutagenic effect on chromosome apparatus of these cells
at the background of high cryoprotective properties.
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BAusiHMe ycAOBMIT KPUOKOHCEPBUPOBAHMS HAa COXPAHHOCTb (pMOPOOAACTOB ueroBeka

A.T'. ABPA®VKOBA
MHCTUTYT npobaem kpmobuororun u kpmomeanumusl HAH YkpauHsl, r. Xapbkos

Effect of Cryopreservation Protocols on Integrity of Human Fibroblasts

L.G. ABRAFIKOVA
Institute for Problems of Cryobiology and Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov

Knetku coequuutenbHoil TkaHu (¢pubpobiacTel) B
HacTosIIee BpeMsl MIMPOKO MCHOJB3YIOTCS B Pa3IMYHBIX
00JIaCTAX METUIUHBI IPU MHOTHX aTOJOTHSX.

KpuoxoHcepBupoBaHue — 00s3aTeIbHBIN 3Tall TEXHO-
JIOTUY TIOJTy4eHus1 puOpo0IacToB A AaTbHEHIIEro KINHU-
YeCKOTO MpUMEHEHHUs. be3anbTepHaTHUBHBIM CIIOCOOOM
JUTUTEIBHOTO XpaHeHHus (GUOpoOIacTOB SABISETCS XpaHEHHE
IpU TeMIlepaType >KUAKOTO a30Ta.

Henb paboThl — M3yYEeHHE BIUSHUS PEKHUMOB OXJIaXK-
JCHUS] U COCTaBa KOHCEPBHUPYIOIIEH Cpebl Ha COXPAaHHOCTD
¢bubpobiacToB yeoBeKa.

OO0bekToM ucclieoBaHusl ObLIH (HUOPOOITACTHI YeTOBe-
Ka, MMOJyYeHHbIE MyTeM KYJbTHBHPOBAaHUS KOXXHBIX OHUOINTA-
TOB B UTATENBbHOI cpese 199 ¢ nobaBieHneM 3MOpHOHAIb-
HO#W chIBOpOTKH. OOpa3nbl 3aMOpa)XUBalld 110 ABYM
peXUMaM OXJaxkAeHHs: co ckopocThio 1°C/mun no —30°C ¢
HOCTEeOYIOUIUM MOTPY>KeHUEM B XHUIKUI a30T; CO CKOpPOC-
TbI0 1°C/MuH 10 —70°C ¢ TOCIEAYIOMNM TIOTPYKESHUEM B
JKUIKAN a30T.

YcTaHOBIEHO, YTO Ha COXPAaHHOCTh GHOPOOIACTOB MpH
KPUOKOHCEPBUPOBAHUHU U JAajbHeiIIeM XpaHEHUH HpU
temmeparype —196°C ¢ BBIOpaHHBIMH PEXUMaMH OXJIaXK-
IeHHs TOCTOBEPHOE BIHUSHHE OKa3bIBAe€T MPUCYTCTBUE
KPHOIPOTEKTOpa B Cpefe KpHoKoHcepBUpoBaHus. CoxpaH-
HOCTb KJIETOK, CYCIIEHIMPOBaHHBIX B POCTOBOM cpene 199
0e3 noOaBieHUs KPUONMPOTEKTOPa, 3aMOPOKECHHBIX IO
IIepBOMY pEXuUMYy, cocTaBuia 7,3, a mo Bropomy — 9,1%.

ITpu 3aMoOpakuBaHUK COXPAHHOCTH KJIETOK, CyCII€HIU-
poBanHbIX B cpeae 199 ¢ nobasnenuem 10%-ro IMCO (1o
00beMy), COCTABIISUIA TP TIEPBOM peKAME OXJaxneHus 73,1,
ipu BTopoM — 78,1%.

ITokazaTenu Mo MOBBIMIEHHON COXPaHHOCTH KIETOK,
3aMOPOXKEHHBIX ¢ U 6e3 JIMCO, koppenupoBaiu ¢ pe3yib-
TaTaMu HM3Y4YeHHS KOH)OPMAaIHOHHOTO COCTOSHHUS MeMO-
pPaHHBIX OEJKOB KJETOK IOCJe 3aMOPaKUBaHHUSI-OTOTPEeBa
MetoaoM nuddepeHuupyromeit cnekrpogoromeTpun B
Y®-obnacru.
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Cells of connective tissue (fibroblasts) now are widely
used in different fields of medicine under various patho-
logies.

Cryopreservation is a mandatory technological stage
for further clinical application. Storage at liquid nitrogen
temperature is the way having no alternative for long-term
storage of fibroblasts.

The research aim is to study the effect of cooling regi-
mens and composition of preserving medium on the integrity
of human fibroblasts.

Human fibroblasts obtained by culturing skin bioptates
in nutritive medium 199 with adding embryonic serum served
as research object. The samples were frozen according to
two cooling regimens: with the rate of 1°C/min down to
—-30°C with following plunging into liquid nitrogen; with
the rate of 1°C/min down to —70°C with following plunging
into liquid nitrogen.

It has been found out that statistical effect on fibroblast
integrity during cryopreservation and further storage at
—196°C with chosen cooling regimens was caused by the
presence of cryoprotectant in cryopreservation medium.
Integrity of cells suspended in growth medium with no
adding of cryoprotectant frozen according to the first
regimen made 7.3 and 9.1% on the second one.

During freezing the integrity of cells suspended in
medium 199 with adding 10% DMSO (v/v) made at first
cooling regimen 73.1 and 78.1% at the second one.

Indices of increased integrity of the cells frozen with
and with no DMSO were in correlation with the results of
studying the conformational state of membrane proteins of
cells after freeze-thawing by differentiating spectropho-
tometry in UV-region.

PROBLEMS
OF CRYOBIOLOGY
Vol. 17, 2007, Ne2



M3yueHne BO3MOXKHOCTeW XpaHeHusi OakTepuii Streptococcus pneumoniae

NMpU NMOAOXKHUTEAbHbIX U YMEPEHHO HU3KUX Temnepartrypax

M.H. KAAALHWMKOBA
MHCTUTYT npobaem kpmobuororun u kpumomeanumusl HAH YkpauHbl, r. Xapbkos

Study of Storage Possibilities for Streptococcus Pneumoniae Bacteria Under Positive

and Moderately Low Temperatures

M.N. KALASHNIKOVA
Institute for Problems of Cryobiology & Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov

OnHOM U3 aKTyaJbHBIX MPOOJIeM MEIMIUHCKOH MHUKpO-
OMOJIOTHHU SIBISIETCSl CO3/IaHHE KOJUIEKUUH KIMHUYECKHX
H30IATOB OakTepuit Streptococcus pneumoniae W3 pa3innd-
HBIX reorpauuecKux 30H. JTa KOJUIEKIUs HeoOXoquma JIs
COBPEMEHHBIX JUArHOCTUKYMOB M TOJUBAJICHTHBIX BAKIIMH,
pa3paboTKU cXeM PaluOHAIBHOW ITHOTPOIHON TEpaIHH.
Beinenenue, naeHTHQHUKAIUSI U30ISATOB, TPAHCIIOPTHPOBKA
UX M3 MEIUIIMHCKHUX YUPEKICHUH B KOJUIEKIIMU MUKPOOpTa-
HHU3MOB OCJIOXHSIOTCS TE€M, YTO MHEBMOKOKKH OBICTPO
morubaroT BO BHENTHEH Cpejie BCIIEACTBHIE ayTOJIN3a, BHI3BaH-
HOTO BBICOKOH aKTHBHOCTBIO BHYTPHKIIETOYHBIX (DEPMEHTOB.
[My6nukanuu Mo KPUOKOHCEPBUPOBAHHIO IMTHEBMOKOKKOB
OTCYTCTBYIOT, a paOOTbI, IOCBANIEHHbIE XPAHEHUIO 3THX
OakTepuil IpH YMEPEHHO HU3KUX TEMITEPaTypax, CAHHUIHBI
n QparMeHTapHBI.

Ienp uccnenoBanus — U3y4eHUE BO3MOXKHOCTEH XpaHe-
HUA OakTepuil S. pneumoniae pu cyOHYIEBBIX U YMEPEHHO
HU3KUX TEMIIEPaTypax.

OOBeKTaMH HCCIENOBAHHS CIYXIIN KINHHYSCKHUE
U30IATHl OakTepuit S. pneumoniae, KOTOpbIE XpaHWIH B
msaconentoHHoM OynsoHe (MIIB), ¢ no6aBnenuem 10%
OJTHOTO U3 3aIIUTHBIX BEIIECTB: IMOPHOHAIBEHOMN CBIBOPOTKU
kpynHoro poraroro ckota (KPC), caxapossl, riunepuHa.
O6pa3ubl xpanunu npu 37° (koHTpOois), 4, —25, —70°C.
Ku3HecnocoOHOCTh ONMpenessuTl YalledHbIM METOJOM
Koxa mo koinoHHeoOpa30BaHHIO Ha KPOBSHOM arape.

IMokazano, uro npu 37°C Gakrepuu S. pneumoniae,
cycnenaupoBanueie B MIIB ¢ noGaBneHuem caxapossl,
DIHLEpHHA, SMOpHoHANBHOH chiBOpoTkH KPC 1 B uncrom
MIIB, norubanu cOOTBETCTBEHHO uepes 2, 3, 4 u 4 cytok. B
nponecce xpaHeHus npu 4°C OGakTepuu COXpaHsIU
xu3HecniocooHocts B MIIB 46 cyTtok, B MIIbB ¢ no6aBienuem
sMOpuoHanbHO# ceiBopoTkH KPC — B Teuenune 60 cyTok
(cpox Habmonenusi), MITB ¢ nobaBnenueM caxapossl — 25 cy-
tok u B MIIb ¢ no6asnenuem mmmuepuna — 40 cytok. Ilpu
—25°C GakTepuu OCTAaBAIKCh KU3HECIIOCOOHBIMH HE MEHEe
2-x MecsneB (Cpok HaOJIOJCHUSA) BO BCEX Cpelax, a IpH
—70°C — He MeHee OfHOTO rojia (CpPOK HAOMIONEHHS).

IIpencTaBneHHbIe Pe3yNbTaThl CBUACTEILCTBYIOT O
BO3MOXHOCTU XpaHEHUs S. pneumoniae MPHU TOJIOKHU-
TENBHBIX ¥ YMEPEHHO HU3KUX TEMIIepaTypax U MOTYT OBITH
WCTIOJIb30BaHbl B Pa0OTe KIMHUYECKUX JTaOOPaTOPHA.
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Creating collections of clinical isolates of Streptococcus
Pneumoniae bacteria from various geographic areas is one
of the actual problems in medical microbiology. These
collections are necessary for current diagnostiocums and
polyvalent vaccines, to elaborate protocols for rational
etiotropic therapy. Isolation and identification of isolates,
their transporting from medical institutions to the micro-
organism collections is complicated because of a rapid
death of pneumococci in the environment due to autolysis,
caused by a high activity of intracellular enzymes. There
are no published reports on pneumococci cryopreservation
and the research devoted to these bacteria storage under
moderately low temperatures are single and fragmentary.

This research was targeted to study the possibilities for
S. pneumoniae bacteria storage under subzero and
moderately low temperatures.

Clinical isolates of S. pneumoniae bacteria, stored into
meat-peptone broth (MPB) with adding 10% of one of
protective substances such as: calf embryonic serum,
sucrose, glycerol served as the investigation object. Samples
were stored at 37 (control), 4, =25, —70°C. The viability was
determined using the Koch dish method by colony-formation
on blood agar.

At 37°C S. pneumoniae bacteria, suspended in MPB
with sucrose, glycerol, cattle embryonic serum and in pure
MPB were shown to die in 2, 3, 4, and 4 days, correspon-
dingly. During storage at 4°C bacteria preserved the viability
in MPB within 46 days, in MPB with cattle embryonic serum
within 60 days (observation term), in MPB with sucrose for
25 days and 40 days in MPB with glycerol. At—25°C bacteria
remained viable not less than 2 months (observation term)
in all media, but not longer than 1 year (observation term) at
—70°C.

The results presented testify to the possibility of
S. pneumoniae storage under positive and moderately low
temperatures and may be used in clinical laboratories.
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BAnsiHme Hu3KOomoOAeKyAsipHO# hpakumn (a0 5 kAa) Kpuoremoausara KpOBM KPYMHOFO

poratoro Ckota Ha COA€pXXaHU€ OKCHUIMPOAMHA B KOXX€ KpPbIC NMOCAE 0XKOora

E.l'. MBAHOB', H.H. MowcEesa?, A.B. TPraooHOBA?
'XapbKOBCKMIA  HaUMOHaAbHbIA yHUBEpcuTeT um. B.H. KapasuHa

2UHCTUTYT npobAem KpuobHMorornu u  Kpromeautmtsl HAH  Ykpautbl, r. Xapbkos

Effect of Low Molecular Fraction (1-5 kDa) of Cattle Blood Cryohemolysate on
Hydroxy-Proline Content in Rat’s Skin After Burn

E.G. Ivanov', N.N. MoisevevaZ, A.V. TRIFONOVA?

'V.N. Karazin Kharkiv National University
2Institute for Problems of Cryobiology and Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov

Pereneparust koxu IOClie 0KOTa BO MHOTOM OIpese-
JIeTCs CHUHTE30M KojutareHa. CopepikaHHe OKCHUIIPOIMHA
OTpaXkaeT ypoBEeHb OMOCHHTe3a KoJutareHa. M3BecTHO, 4TO
B HHU3KOMOJEKYISIPHOW (PaKIIMH KPOBU MOJIOYHBIX TEJST
COZIePIKaTCsl KOMIIOHEHTHI, CIIOCOOCTBYIOLINE pereHepannuu
KOXH Iocie oxkoroB. Ha ocHoBe 3Toi dpakuuu pupmbl
Solco u Nicomed n3roTaBnMBaroT mpenaparbl AKTOBETHH U
Conxocepmii. OCOOCHHOCTH BBIIIENICHHSI CyOCTaHIIMU — HOY-
Xay YKa3aHHBIX (QUPM.

Ienp paboThl — BbIAENIEHHE HU3KOMOJIEKYISIPHOH (pak-
WU U3 KPOBU TEJAT U M3yUEHHUE €€ PaHO3aKHUBIIIOMICH
AKTHUBHOCTH B CPAaBHHUTEIHFHOM acCHeKTe ¢ AKTOBETHHOM,
(dbpakuuei, moay4eHHOW U3 KPOBU KOPOB, U BBEJCHHUEM
(U3HOIOTMUECKOTO PacTBOpa. BHOIOrHUeCcKyl0 aKTHBHOCTh
(dpakuuil ONEHUBAIN 0 TUHAMHUKE COICPIKaHHUS OKCHIIPO-
JIMHA B O)KOTOBOM paHe )KMBOTHBIX. B HOpMe KOHIIEHTpAaIust
OKCHIIPOJIMHA B KOKe€ KpbIc cocrasuser 7,5+0,2 mkr/m. K
UCXONY 3-X CYTOK IOCI€ MHBEKUUU (U3HOIOTUYECKOTO
pacTBopa colep)kaHHe OKCHUIIPOJHHA B pereHepare KOXKH
9KCIIEPUMEHTAIBHBIX KPBIC cocTaBisuio 2,7+0,06 Mkr/m, 60-
Jiee BBICOKAsl KOHLEHTpAIUs AAHHOTO IOKasaTels Halbio-
Janach 1ocie BBeneHus (Gpaxkunu u3 kposu kopos 4,1+0,01
MKkr/11. ConeprkaHre OKCHIIPOJIMHA B pETeHepaTe KOXKH Mocie
WHBEKUUHN (QpaKkIUK U3 KPOBU TENSAT M AKTOBETHHA IOBBI-
manoch 10 4,4+0,08 u 5,1+0,14 Mxr/n cooTBeTcTBeHHO. Ha
14-e cyTKM KOHIIEHTpaLMs OKCUIIPOJIMHA B KOXKE BO3pacTalla
BO BCEX JKCHEPUMEHTANBHBIX TPyNIax, OJHAKO HOPMaJH-
3anusl JaHHOTO IMOKa3arens Oblla OTMEUYEeHA TOJBKO TOCHe
BBeieHNs AktoBeruHa (7,3+0,1 MKr/in) u ppakiuu U3 KPOBU
tenar (6,9+£0,09 mxr/n). ConepxaHue OKCUIIPOJIMHA B pere-
HepaTe KOKM KOHTPOJBHBIX XHBOTHBIX B JaHHBIA IEPHOJ
BpeMeHH cocTaBisuio 4,6 £0,2 MK/, a BBeJcHHE (paKIuu
U3 KPOBU KOPOB CIIOCOOCTBOBAJIO MOBBINICHUIO JaHHOTO
mokasarens 10 6,4 +0,09 Mxr/m.

TakuM 00pa3oMm, BBeleHHE HU3KOMOJEKYISpHOH (pax-
UM 13 KPOBU KOPOB U OCOOSHHO TEJST OKA3aJlo IMOJNOXKH-
TEJIbHOE BO3/ICHCTBUE HAa OMOCHHTE3 OKCUIIPOJIMHA B PEreHe-
paTe KOXKH 3KCIIEpUMEHTANBHBIX JKUBOTHBIX. [loiyueHHBIC
JaHHbIE TOATBEPKAAT 3)QEKTHBHOCTh pa3pabOTaHHOTO
B oThelie omoxumun xonomoBoil amanranmu MITKuK HAH
YKpauHbI METO/Ia BBIJICJIICHUS] HU3KOMOJIEKYJISIPHOH (paKkiuu
U3 KPOBU KPYIHOIO POTaToro CKOTa.
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Skin regeneration after burn is mostly determined by
collagen synthesis. Hydroxy-proline content reflects the
collagen biosynthesis level. Low molecular fraction of veal
calf blood is known to comprise the components, contri-
buting to skin regeneration after burns. The Solco and
Nicomed Companies produce Actovegin and Solcoseryl
preparations, based on this fraction. The substance isolation
peculiarities are the know-how of the mentioned companies.

The research was aimed to isolate the low molecular
fractions from calf blood and study its wound-healing acti-
vity compared with Actovegin, cow blood-procured fraction
and physiological solution introduction. Fraction biological
activity was estimated by hydroxyproline content dynamics
in animal burn wound. Hydroxyproline concentration in rat’s
skin makes 7.5+0.2 pg/l in the norm. To the end of 3 days
after physiological solution injection the hydroxyproline
content in skin regenerate of experimental rats made
2.7+0.06 pg/l, this index higher concentration was observed
after introducing cow blood fraction 4.1+0.01 pg/l. Hydro-
xyproline content in skin regenerate after calf blood fraction
and actovegin injections increased up to 4.4+£0.08 and
5.120.14 pg/l, correspondingly. To the 14™ day the hydroxy-
proline concentration in skin increased in all experimental
groups but this index normalisation was observed only after
Actovegin (7.3£0.1 pg/l) and calf blood fraction (6.9+0.09 pg/1)
introduction. Hydroxyproline content in skin regenerate of
control animals within this time period made 4.6+0.2 pg/l,
but the cow blood fraction introduction contributed to this
index augmentation up to 6.4+0.09 pg/l.

Thus, the low molecular fraction introduction of cow
and, especially, calf blood positively affected the hydroxy-
proline biosynthesis in skin regenerate of experimental
animals. The data obtained confirm the efficiency of the
method for low molecular fraction isolation from cattle blood,
designed at the Department of Biochemistry of Cold
Adaptation at the Institute for Problems of Cryobiology
and Cryomedicine of the National Academy of Sciences of
Ukraine.
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BMicT TMpeoiAHMX TOPMOHIB y cMpoOBaTUi KPOBi Ta TKaHMHI MeYiHKM

npu ekcrnepumeHTaAbHOMY rinoTUpeosi
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Content of Thyroid Hormones in Blood Serum and Liver Tissue
at Experimental Hypothyrosis

V.I. CHUKOVA
Institute for Problems of Cryobiology and Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov

UucneHHl eKCIepUMEHTaIbHI Ta KIIHIYHI AOCIIKCHHS
IIOKa3aJH, IO JIIKyBaHHS TiIOTHPEO3y BBEICHHSIM allOTeH-
HOTO 200 KCEHOTEeHHOTO (parMeHTta QeTanbHOT TKAHHHH
OinbII epeKTUBHE, HIXK TPATUIIIHHI METHKAMEHTO3HI METO/IH,
OCKIJIbKM OCTaHHI HEe BUKJIMKAIOTh HENEPEHOCHUMOCTI Ta
3BUKAHHS.

MeTta poOOTH — BUBYUTH BMICT THPEOIIHUX TOPMOHIB Y
CHUpOBATII KPOBI Ta TKAHWHI TEUYIHKA €KCIIEPUMEHTAIBHHUX
TBapUH IIPU BBEICHHI (parMeHTa KCEHOTEeHHOI (heTanbHOT
mutoBuHOIT 3an03u (I1[3) Ta B komMOiHaWii 3 alOreHHOIO
wianenToto (ITn) Ha ¢GoHi BBeneHHS mpenapaTta “Mepkaszo-
nin” (MK).

I'inotupeo3 moaemoBanu BeeaeHHIM 0,05%-r0 po3unHy
npemnapara ,,MepKka3oiina” B MUTHIH BOAI MPOTArOM 2-X
MicsiiB. Ha ¢oHi npuitoMy THpeocTaTHKa B IMiAMIKIpHUN
KapMaH TIiJ1 JISTKUM e(DipHHUM HapKO30M BBOAMIN ()parMeHT
KCEHOTeHHOI (peTabHOI IUTOBUIAHOI 3a103H JIOAUHU OKpe-
MO Ta B KOMOiHaIlil 3 aJIOreHHOIo IianeHTow. Ha 3-10 100y
MicJIst BBEACHHS O10JIOTIYHOTO MaTepiary IpOBO/IHIIH AeKari-
Talil0 TBapHH IiJ JIETKUM epipHUM Hapko3oMm. OTpumaHi
J1a’l HaBeJeH1 B TAOJIHIL.

OtpuMaHni JaHi CBiI4aTh Mpo Te, M0 Ha (OHI BBEACHHSA
»Mepkazoniny” (QyHKIIOHaIbHA aKTHBHICTh IMUTOBUIHOT
3aJI031 3MEHIIMIIACh Maibke y 5 pasiB, MpoTe HEIOCTATHICTh
T, BUKIIMKAJIA 3/IANTHBHE Ii/IBUIICHHS aKTUBHOCTI ()EpPMEHTIB
nepuepuyHoOro neoayBaHHs, IO BUPAXKAETHCSA B 30151b-
meHHi KoHueHTpanii BinbkHoro T, y cupoBaTui KpOBi.
BeeneHHs pparMeHTy IUTOBUIHOIL 32103 CYIIPOBOKY€ETh-
Cs NiJBMILEHHAM pPiBHA 3aranbHoro T, y cuposatui, ajne
HaiOUIBII 116 BUPAXKEHO NMPHU KOMOIHOBAaHOMY BBEIICHHI pa-
30M i3 MJIAIIEHTOR. 3aCTOCYBaHHS 010JOTIYHOTO MaTepiany
B 000X BHIIaJKax He CYNPOBOJDKYBAIOCH 3MIHOKO BMICTY
BiIbHOTO T, y CMpOBATIIi Ta THPEOIAHUX TOPMOHIB Y NEYiHLIi.

Numerous experimental and clinical researches have
demonstrated that hypothyrosis treatment with introducing
either allogenic or xenogenic fragments of fetal tissue is
more efficient than the traditional medicamental methods,
since they do not cause the intolerance and habituation.

The research aim was to study the content of thyroid
hormones in blood serum and liver tissue of experimental
animals when introducing the fragment of xenogenous fetal
thyroid gland (TG) and combining with allogenic placenta
(P1) at the background of “Merkazolil” (MK) introduction.

Hypothyrosis was modelled by introducing 0.05%
“Merkazolil” solution in potable water within 2 months. At
the background of thyreostatic uptake the fragment of
human xenogenic fetal thyroid gland was placed into a
subcutaneous pocket under light ether narcosis separately
and together with allogenic placenta. To the 3™ day after
biological material introduction the animals were decapitated
under light ether narcosis. The data obtained are presented
in the Table.

The data obtained testify to the fact, that at the back-
ground of “Merkazolil” introduction the functional activity
of thyroid gland reduced even in 5 times, but T, lack caused
an adaptive increase in enzyme activity of peripheral
deiodination, that was manifested in free T, concentration
increase in blood serum. Introduction of thyroid gland frag-
ment is accompanied with an increase in general T, level in
serum, but it is mostly manifested during combined intro-
duction with placenta. Biological material application in both
cases is not accompanied by a change in free T, content in
serum and thyroid hormones in liver.

BwmicT THpeoimHUX TOPMOHIB B CHpPOBATIi KPOBi Ta TKaHWHI NMEYIHKU E€KCIIEPUMEHTAIBHUX TBapUH

Content of thyroid hormones in blood serum and liver tissue of experimental animals

TTokasHuku InTaxkThi MK 13 I3 +TIa
Indices Intact MK TG TG + P1
Cuposarka kpoBi Blood serum
T 3%“’“’“““'“0’“’/ . 75,0%5,3 16,74,4% 29,70,9* 34,6=10,0
, total, nmol/1
T, BTIA]f)HI/II/I IIMOAB/A 9,2521,00 20,2:3,6* 17,00=0,44* 17,00+0,05
, free, pmol/1
IMeuinka Liver
T, 3araAbHUH, IMOAB/T TKAHUHN * « «
! T, total, fmol/g of tissue 170=16 119217 1008 10533
T, BiAbHMI,(PMOAL/T TKAaHUHU 422415 462+1.8* 45622% 4556+
T, free, fmol/g of tissue '

* — PO3XOJKEHHs JJOCTOBIpHI, IM(POIO IO3HAYEHI I'PYIH TBapHH, BiJIHOCHO SKUX PO3XOXKEHHS JOCTOBIpHI.
*— differences are statistically significant, the numbered groups of animals in respect to which the differences are

statistically significant.
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BAusiHne OCTpOro obOuwero oxaAakAeHus Ha BHYTpUYepenHoe AaBAeHMe B Mnpouecce

CaMooTOrpeBa Yy KpbiC
O.B. Bszosckas, 1O.C. Abicak, B.K. Ma3aroB

MHCTUTYT npobrem kpuobuororum u kpmomeanumnHsl HAH Ykpaunsl, r. Xapbkos

Effect of Acute General Cooling on Intracranial Pressure During Self-Warming in Rats

O.V. Vyazovskava, Yu.S. Lysak, V.K. MAazaLov
Institute for Problems of Cryobiology and Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov

TeMnepaTypHYI 3aBUCHUMOCTh BHYTPHUYEPEIITHOTO
nasnenus (BUJ]) uzyuanu Ha Oenbix OeCOPOIHBIX KpbICAX-
camuax Maccoit 190-210 r nocie oxnaxaeHus MorpyKeHueM
B BOASHYIO OaHIo ¢ Temneparypoit 5,5°C Ha 2 MuH (Tpymnna
A), 0,5°C Ha 2 muH (rpynmna B) u 0,5°C Ha 6 MuH (rpymmna C).
IMocnie oxyaxkaeHUsI KUBOTHBIX IMOMEIIATH B HOPMAalbHbIC
¢uzmonornyeckue ycioBus. BHyTpuuepenHoe naBicHUE
U3MEpSAIN METOAOM IypAITEH3MOMETpUH (MM PT. CT.) A0
oxJTaKeHus (KOHTpoib) u uepe3 5, 10, 20,30 munu 1; 1,3;2;
3; 4; 5 4 mocne OXJIaXACHUs B MPOIIECCE CaMOOTOrpeBa.

Ananuiz nuHamuku BUJl B mocTxosionoBoil mepuon
I0Ka3aJl, YTO Yepe3 5 MUH caMOOTOrpeBa y KpsIc rpymm A u B
mokazarermn BUJ] cocrasmsmm 7,38+0,03 u 9,3+0,01 coot-
BETCTBCHHO. YBEIHMYEHHE BPEMEHHU NMPEOBIBAHUS KPBIC
rpynns! C B BoasHOH 6aHe 10 6 MUHYT IPUBOAMIO K Oonee
BeicoknM 3HadeHusMm BUYJ[ (10,56+0,03). K 10-it munyTe
oTorpesa HabOmomanoch AocToBepHoe cHkeHue BUJL Bo
BCEX HCClenyeMbIX cocTosiHuAX a0 1,58+0,007, 2,08+0,03 u
8,68+0,15 coorBercTBenHo. K 20-it munyte BUJ] Bo Bcex
HCCIEJOBAHHBIX TPYIMax yBeIWYuBaiaoch 1m0 6,86+0,06,
2,67+0,02, 12,17+0,21 u Ha 30-# MUHYyTE HaOIFOAAIICS BEPXHUI
nuK 3HaueHui (8,28+0,086, 8,7+0,03, 12,41+0,21), nocie yero
oHU ymMeHblanuchk. Ha 60-10 MUHYTY caMoOTOrpeBa y KpbIC
rpynn A 1 B BUJ[ cHmKanoch IpakTHUECKH A0 UCXOIHBIX
3nauenuit (1,84+0,02, 2,2+0,01 coOTBETCTBEHHO), TOT/Ia KaK
y kpsic rpynnsl C 3Hauenuss BUJl ocraBanuch 3HaUUTEIBHO
BoIme KOHTpOodbHBIX (11,32 £+ 0,51). ITocne 1,3-2 4 camo-
oTorpeBa HabImOmanock cTorikoe yBenudenne BUJ[ Bo Bcex
UCCIIEyeMbIX COCTOSHUAX. BenencrBue HanboJIbIIETO
OXJIQXKAEHUs Bce XKUBOTHBIE rpymnbl C norubnu: 28,6% kpric
yepe3 yac caMOOTOTPEBa, OCTalbHbIE — MOCJE 2-X YacoB.

[Tony4yenHble JaHHBIE MOTYT OBITH MCIIOJH30BAHBI JJIS
MOKMCKA ONTHUMAJIBHOIO CIOC00a KOPPEKLUHU IOCIEACTBHIM
XO0JIOIOBOM TpaBMbI TOMOMOTEPMHBIX OPIaHHU3MOB.
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Temperature dependence of intracranial pressure (ICP)
was studied in 190-210 g’ white breedless male rats after
cooling by immersion into 5.5°C water bath for 2 min (A
group), 0.5°C for 2 min (B group) and 0.5°C for 6 min (C
group). After cooling animals were placed under normal
physiological conditions. An intracranial pressure was
measured with duretensiometry (mm of mercury) prior to
cooling (control) and in 5, 10, 20,30 minand in 1, 1.3, 2, 3, 4,
5 hrs after cooling during self-warming.

Analysis of ICP dynamics in a post-cold period
demonstrated that 5 min after self-warming in rats of A and
B groups the ICP indices made 7.38+0.03 and 9.3+0.01,
correspondingly. Increase in maintaining period for rats of
C group in water bath up to 6 min resulted in higher ICP
values (10.56+0.03). To the 10" min of warming a statistically
significant ICP decrease in all studied states down to
1.58+0.007, 2.08+0.03 and 8.68+0.15, correspondingly was
observed. To the 20" min the ICP in all studied groups
increased up to 6.86+0.06, 2.67+£0.02, 12.17+0.21 and to the
30" min there was observed a higher peak of values
(8.28+0.086, 8.7+0.03, 12.41+0.21) afterwards they reduced.
To the 60™ min of self-warming in rats of A and B groups
the ICP decreased practically down to the initial values
(1.84+0.02, 2.24+0.01, correspondingly), meanwhile in C
group the ICP values remained significantly higher than
the control (11.3240.51). After 1.3-2 hrs of self-warming a
stable ICP increase in all studied states was observed. Due
to the maximum cooling all animals of C group died: 28.6%
of rats in 1 hr after self-warming and after 2 hrs for the rest.

The data obtained may be used to search for an optimal
way for correcting the cold trauma consequences in homoio-
thermal organisms.
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CpaBHMTe/\bHoe n3ydyeHume 4yBCTBUTEALHOCTU TMPEABAPUTEABHO 00€e3B0)KEHHbIX

SpUTPOLNTOB YE€AOBEKa U OblKa K AeiCTBUIO Pa3AUYHBIX CTPECCOBbIX q)aKTOpOB
AN, AAEKCAHAPOBA
XapbKOBCKMIA  HauMOHaAbHblA yHnsepcuteT wum. B.H. Kapasuna

Comparative Study of Sensitivity of Preliminarily Dehydrated Human and Bovine
Erythrocytes to the Effect of Different Stress Factors

D.I. ALEXANDROVA
V.N. Karazin Kharkiv National University

B mpouecce 3aMopakuBaHUSL PUTPOLUTOB IOBPEK-
Jarolee JeficTBHUe Ha KJIIETKU OKa3bIBalOT BHICOKHUE KOHIICHT-
panuu coieil, obpasyromuecs Npu BRIMOPaXKMBaHUU
CcBOOOIHON BOABI. YCTAHOBJIEHO, YTO IPEIBApUTEIbHAS
MHKYOalus SpUTPOLUTOB YEJIOBEKa B YMEPEHHO I'MIIEPTO-
HUYECKUX PacTBOpPAx IJIEKTPOJIUTOB MOBBIIIAET yCTOWYH-
BOCTh KJIETOK K THIIEPTOHHYECKOMY IIOKY.

Iens paboOTHI — HCCIIENOBATH YYBCTBUTEIBHOCTD IIPEABA-
PUTEIHHO 00€3BOXKEHHBIX SPUTPOIMTOB YeJIOBeKa U ObIKa
K TUneproHndeckomMy moky (4,0 M NaCl), mexanmaeckoMy
CcTpeccy U JETepreHTHOMY JIU3UCY.

ITpeaBapuTebHO SPUTPOLMTHI YETOBEKa U ObIKa MHKY-
OoupoBanu B cpenax, cogepxanmx 0,15-2,4 M NaCl, nocne
gero ux nepeHocwin B 4,0 M NaCl. [lenarypanuro crieKTprHa
OCYIIECTBIISLIIN MHKYOHpPOBaHUEM IpUTpouHTOB Tpu 49°C
B TeueHue 10 MuH. /[ AeTEpreHTHOro JM3Hca UCIOIb30-
Banu TputoH X-100 (0,0015%), nomenumncynsdar HaTpus
(0,003%). OpuTpouKTHI TOABEPTaIN MEXaHUIECKOMY CTpEC-
cy 10-kpaTHBIM NpOJABIMBAaHUEM KJIETOYHOH CyCHEH3UHU
yepe3 urny auamerpom 0,3 mm. M3meHeHus oObema
SPUTPOLUTOB YEJIOBEKa U ObIKa B cpellax IpeiBapUTeIbHOIM
WHKyOaly KOHTPOJIHUPOBAIN M3MEPEHUEM TI'€MaTOKPHTA.

[IpenBapurenpHas UHKyOanMs 3pUTPOLUTOB YeIOBEKa
U ObIKa B cpeflaXx yMEPEHHOH TOHHYHOCTH COMPOBOXKAACTCS
CHH)KEHHEM YYBCTBHUTEIBHOCTH ITHX KJIETOK K THIEp-
ToHHYecKkoMy oKy B 4,0 M NaCl. MakcumanbHas ycTow-
quBoCTh K 4,0 M NaCl nabmrogaercst Iis SpUTPOLUTOB
yenoBeka, nepeHeceHHbIx u3 0,4 M NaCl, nist kiieTok Obika —
u3 1,0 M NaCl. B 3Tux ycioBusx MexXxaHMUYECKHH cTpecc
WHAYIUPYET CHUKEHUE MaKCUMaJIbHOM YCTOHYHMBOCTH
sputponuToB 06oux BuaoB (Ha 10-15 %), a npenBapuTenpHas
uHKyOanus xietok mnpu 49°C yMeHbIIaeT yCTOWYMBOCTD
9PUTPOLMUTOB YEIOBEKAa B OTIHYUE OT KIeTOK Obika. C
pPOCTOM KOHIIEHTpPAalHH COJH B Cpelne HaONIomarTCs
YBEJIMYEHUE KOJINYECTBA SXHHOIUTOB U MOBBILICHUE CTETICHI
KpPCHUPOBAHUSA IPUTPOLUTOB ObIKa U yenoBeka. Ecnu
TpuToH X-100 yBenHMUMBaeT reMoJIu3 YaCTUYHO 00E3BOXKEH-
HBIX DPUTPOLMTOB YelloBeKa W OBbIKa, TO NOAEHWICYIbdaT
HATpUsl — CHIDKaeT. B 000uX ciydasx 3pUTPOLHTHI ObIKa
XapaKTepU3yrTcs OOJIbIICH YCTOWYMBOCTHIO K JACTEPTEHT-
HOMY nu3ucy. B coneBrix cpenax, obecneduBalomux
MaKCUMAaJIbHYI0 YCTOMYHMBOCTH IPUTPOIUTOB YEJIOBEKA U
obika k ieperocy B 4,0 M NaCl, oTMeuaeTcss MaKCUMalIbHOE
yMEHbIIEHHE 00beMa 3pUTPOLUTOB YenoBeka Ha 25%,
Obika — Ha 40%. BeisgBIICeHHBIE OTIMYUS B PEAKIUU KIIETOK
qeJoBeKa 1 ObIKa Ha JeHCTBHE CTPECCOBBIX (PaKTOPOB MOTYT
OBITH 00YCIIOBIIEHBI 0COOSHHOCTSIMH KaK BHYTPUKIETOYHO-
ro cocTaBa PUTPOLUTOB, TaK U UX IJIA3MATHYECKHUX
MeMOpaH.
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During erythrocyte freezing a damaging effect on cells
is caused by high concentrations of salts, formed under
free water freezing-out. Preliminary incubation of human
erythrocytes in moderately hypertonic electrolyte solutions
was established to increase a cell resistance to hypertonic
stress.

Research was aimed to study the sensitivity of prelimina-
rily dehydrated human and bovine erythrocytes to hyper-
tonic shock (4.0 M NaCl), mechanical stress and detergent
lysis.

Human and bovine erythrocytes were preliminarily
incubated in 0.15-2.4 M NaCl-containing media with follo-
wing transfer into 4.0 M NaCl. Spectrin denaturation was
realised by erythrocyte incubation at 49°C for 10 min. Triton
X-100 (0.0015%), sodium dodecyl sulfate (0.003%) were used
for detergent lysis. Erythrocytes were mechanically stressed
by a 10-fold cell suspension passing through a needle with
0.3 mm diameter. Changes in human and bovine erythrocyte
volume in the media of preliminary incubation were
controlled by hematocrit measuring.

Preliminary incubation of human and bovine erythro-
cytes in the media with moderate tonicity is accompanied
with a decrease in these cells sensitivity to hypertonic shock
in 4.0 M NaCl. Maximum resistance to 4.0 M NaCl is observed
in human erythrocytes, removed from 0.4 M NaCl and from
1.0 M NaCl for bovine cells. Under these conditions a
mechanical stress induces a decrease in maximum erythro-
cyte resistance of both species (by 10-15%), but a preliminary
cell incubation at 49°C reduces human erythrocyte resistan-
ce in contrast to bovine cells. With salt growth in the medium
there are observed an increase in the amount of echinocytes
and the extent increase of bovine and human erythrocyte
crenation. If triton X-100 increases hemolysis of partially
dehydrated human and bovine erythrocytes, sodium dode-
cyl sulfate decreases it. In both cases bovine erythrocytes
are characterised with higher resistance to detergent lysis.
In saline media, providing a maximum resistance of human
and bovine erythrocytes to the transfer into 4.0 M NaCl
there is observed a maximum decrease in human and bovine
erythrocyte volume by 25 and 40%, correspondingly. The
revealed differences in human and bovine cell response to
the effect of stress factors may be stipulated by the pecu-
liarities of both intracellular erythrocyte composition and
their plasmatic membranes.
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ﬂepuapTepua/\bHaﬂ A€HepBaUuusa U AOKAaAbHAsi KPUOAECTPYKUMUA MNMEYE€HU npu

3KCMePMMEHTaAbHOM LIMppo3e
H.A. Ynx

MHCTUTYT npobaem kpmobuororun u kpumomeanumusl HAH YkpauHbl, r. Xapbkos

Liver Periarterial Denervation and Local Cryodestruction at Experimental Cirrhosis
N.A. CHizH

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

Xpouunueckue nudpdy3Hbie 3a00eBaHUs TEYCHN 3aHU-
MaloT OJHO M3 BEIAyIIMX MECT B MAaTOJIOTHM remnarodu-
nuapHoro Tpakrta. CyliecTBYyIOIIME METOJbI JIeUEHUs He
Bcerna 3Q¢GeKTUBHBI, OATOMY CO3JaHHUE HOBBIX METOJOB
JICYECHUS, B TOM YHCIIE XUPYPrHUECKUX, aKTyaJIbHO.

Henp paboTsl — nccaegoBaHNe BIUSHUS COUYETAaHHOTO
UCIIONIb30BAHUS KPUOJCHEPBAIMM NIEYCHOYHOH apTepuu u
JIOKAJBbHOW KPHOAECTPYKLUUHU IE€4YEeHH Ha pereHepaTopHbIe
MIPOLIECCHl TIPU LUPPO3€E NEUEHHU.

Pabora BeImONHEHa ¢ coOmoneHrneM MeKayHapOIHBIX
npuHIUNOB EBpomnelckoil KOHBEHIMH O 3alUTE MO3BO-
HOYHBIX KHUBOTHBEIX (CtpacOypr, 1985). Lluppo3 neuenu
MozenupoBanu ¢ noMmoinbo 40%-ro MacisHOTO pacTBOpa
CCl, na mpoTsixeHuu 2-X Mecsaues. JKuBoTHbIE ObLIN
pasnenens! Ha 4 rpynnsl (1o 10): I — KOHTPOIb, )KUBOTHBIE C
HeJIeUeHbIM TOKCHYEeCKUM Liuppo3oM nedenH (K); II- xuBot-
HBIE ¢ JOKanbHOU Kpuoaectpykmueit meuenu (KIT); 11 — ¢
KpuonenepBamnueit meuenounoit aprepun (KAITA); IV —
coueranHoe Bo3geicrBue K/IITA + KII. I'pynny HOpMBI
cocTaBuiaM 7 >kUBOTHBIX. Cpok HaOMIOAEHUs MOCIe omepa-
Ui — 8 Henenb.

CocTosiHHE TIeYeHU OLCHUBAIN OMOXUMHUYECKHUMHU H
THCTOJIOTHYECKMMU MeTonamu. MccnenoBanu akTHBHOCTh
AnAT, menouynoit ¢pocdaraszpr (I[D), koHIEHTpALHIO
ounupyoOuna. st XapakTepHCTUKH MOP(OJIOTUH NeUYeHU
HCIIOIB30BAIH IOJYKOJIHYECTBEHHYIO OAJIBHYIO OIEHKY
IPU3HAKOB Pa3BUTHA U PErPECCUH IATOJIOTHUSCKUX HapylIe-
Hui, Bei3BanHbIX CCl,.

B rpynmax ¢ ucnoip30BaHHEM KPHOXHPYPIUUECKUX
METOZIOB JieueHHsI HopMaiu3anus akTuBHOCTH ANAT u 11D
OPOUCXOIUT B Oojee paHHHE CPOKH IO CPAaBHEHHIO C
KOHTPOJIBHON T'pyMIOH.

[Tocne xpuoaeHEpBAlMM HUMEIOT MECTO BBIPaXKEHHOE
CHU)KEHHE JEeCTPYKTUBHBIX NPOSABIECHUI, MOBBIIICHHE
00I1ero KoJIu4YecTBa KIETOK ¢ MPU3HAKaMH PEreHepaTOpHOH
runepTpoduy U renaTouuTOB C HOPMAIBHON OpraHu3aIeH.

KpuoBo3saelicTBue, oka3piBas BOCCTAHOBUTENIBHOE JEHi-
CTBHE Ha CTPYKTYpY II€YEHH I10CJIe XPOHUYECKOH MHTOKCH-
Kaluy, B OOJbIIEH CTENEHH CTUMYIHPYET perapaTHBHBIE
npoueccsl. IIpu 3ToOM NpU3HAKU ASCTPYKIUU OCTAIOTCS
Ooiee BBIpRXEHHBIME, YeM TIOCIIE JeHEPBAIIHU.

CoueraHHOE HCIIOJIB30BAaHUE KPHOJCHEPBAIMM U KPHO-
JNEeCTPYKIIMU MEeYEeHU OKa3bIBaeT OoJiee OJaronpusTHOE
BO3/CIICTBHE Ha TeYeHHE BOCCTAHOBUTENBHOIO NEPHOJA,
CBSI3aHHOE C CYMMAapHBIM JIeHICTBHEM MOJOKHUTEIbHBIX
3¢ dekToB (OoNbIIeH CTUMYISIIUEH permapaTHBHBIX MPOLEC-
COB U MEHEE BBIPAKEHHBIMU JI€CTPYKTHBHBIMHU IPOSBIIE-
HUSMH).
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Liver chronic diffusive diseases take one of the leading
places among hepatobiliary tract pathologies. Current treat-
ment methods are not always efficient therefore designing
new treatment methods, including surgical ones is still
actual.

Th research was aimed to study the effect of combined
usage of liver artery denervation and local liver cryodestruc-
tion on regenerative processes at liver cirrhosis.

Research is accomplished by meeting international
principles of the “European Convention for the Protection
of Vertebrate Animals Used for Experimental and Other
Scientific Purposes” (Strasbourg, 1985). Liver cirrhosis was
modelled using 40% oil CCl, solution within 2 months.
Animals were divided into 4 groups (by 10 in each): I — the
control animals with untreated toxic liver cirrhosis (C); II —
animals with local liver cryodestruction (LC), III — those
with liver artery cryodenervation (LACD); IV — combined
effect of LACD+LC. The norm group consisted of 7 animals.
Observation time after operation made 8 weeks.

Liver state was biochemically and histologically
estimated. There were studied the ALT, alkaline phospho-
tase (AP) activities and bilirubin concentration. A semi-
quantitative score of progress and regress signs for CCl,-
caused pathological disorders was used for liver morpho-
logy characteristics.

In groups where we used cryosurgical treatments the
normalisation of ALT and AP activities occurred in earlier
terms than in the control group.

A manifested decrease in destructive signs, an increased
total amount of cells with signs of regenerative hypertrophy
and hepatocytes with normal organization occur after
cryopreservation.

Cryoeffect by causing a reparative effect on liver struc-
ture after chronic intoxication mostly stimulates the repa-
rative processes. At the same time the destruction signs
remain more manifested than after denervation.

Combined usage of liver cryodenervation and cryodest-
ruction affects more favorably the recovery period course,
related to the total action of positive effects (high stimulation
of reparative processes and less manifested destructive signs).
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