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KpnokoHcepsupoBaHue Apoxokenoao6Hbix rpudos Candida albicans
B YCAOBUSIX BO3AEHCTBUS MOAMEHOBOTO aHTUMMKOTMKA “HuctatnHa”

Ha UMTOMAA3MaTHYECKYl0 MemMOpaHy
A.1O. ApTysHU

MHcTutyT npobaem kpmobuororum u  kpuomesnumHsl HAH YkpauHbi, r. Xapbkos

Cryopreservation of Candida albicans Yeast-Like Fungi Under Effect

of Polyene Antimycotics Nystatin on Cytoplasm Membrane

A.YU. ARTUYANTS
Institute for Problems of Cryobiology & Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov

B cBsi3u ¢ OosnbiiM 3HaueHneM rpuboB poaa Candida
B MH(EKIIMOHHON 1 UMMYHHOH ITaTOJIOTHH YeJIOBEKa CO3/1a-
I0TCS KOJUIEKIMH KaK Pa3iIMIHBIX BUIOB JAHHBIX MUKPOOPTa-
HU3MOB, TaK ¥ KIIMHIYECKIX H30JToB. Hanbomee a3 dexTrs-
HBIM METOJIOM JIOJITOCPOYHOTO XPaHEHHS ATUX IPHUOOB SIBIIS-
eTcs KpHOKOHCEepBHpOBaHKeE. [[poxokenonooHbie rpuobl —
yRoOHast MOZIEITb TSl H3YYEHHS MEXaHU3MOB KPHOTIOBPEXK-
JICHHS, KPHO3AIIUTHI U perapaliiy KpHOIIOBPEXKICHUS OHO-
JIOTHYECKHUX OOBEKTOB.

Panee Hamu ObUTO TOKA3aHO, YTO Ha COXPAHHOCTH I'PHOOB
pona Candida B ipoliecce KpUOKOHCEPBUPOBAHHUS BIIUSIOT
PEXXUMBI OXJTaXKACHUS U COCTAB CPeIbl KOHCEPBHUPOBAHUS.

XapakTepHOH 0COOCHHOCTHIO CTPOCHHUS [IUTOIIa3MATH-
yeckord MeMOpansI (LITIM) nposxokenomoOHbIX TPHOOB SBILS-
ercst 3HaunTenbHoe (10 10%) coneprkanne pa3IngHbIX CTH-
pOJIOB.

[ens paboThl — M3yUeHNE BIUAHUS OJOKMPOBAHUS CTH-
ponoBbIx KoMnoHeHToB [{[IM Ha KpHOUyBCTBUTEIBHOCTD
IpoxokenonooHbIX rpuboB C.albicans.

B sKcniepuMeHTe HCIONB30BATH ABYXCYTOUHYIO KYJb-
Typy Kietok C. albicans, BeIpalieHHYO Ha cycio-arape (8°b)
mpu temneparype 30°C. McxonHas KOHIIEHTPAIHs KJIETOK
cocranjstaa 2x107 kia/mi. ONBITHI 110 3aMOPasKUBAHUIO COC-
TOSUIM U3 ABYX cepuil. B nepBoii cepuu K KJIeTKaM, 3aMOpo-
JKCHHBIM 0€3 IpeBapuTenbHoN 00padboTkn “HucratuaoM”,
nobapmsuty “Huctatus” i cycno-0yirboH, 00pa3Ibl HHKY-
6uposanu ipu 30°C B Teuenue 1 4. [Tocie 3Toro oT™MeIBanu
C IOMOILIBIO CEPUIMHBIX Pa3BeIEeHUI U BriceBasId. Bo BTOpOi
CEepHH AKCIIEPUMEHTA KJICTKH HHKYOMPOBAIIHN TIEepe]] 3aMo-
paxuBanueM ¢ “Hucratunom”. Ilocie ororpeBa KJIeTKU Tak-
’K€ OTMBIBAJIU C IIOMOIIbIO CEPUIHBIX Pa3BEIECHUN U BbICE-
BasH. JKu3HECTIOCOOHOCTH OMPENEIISITH “dallleyHbIM” METO-
nom Koxa 1o kostoHrneo0pa3oBaHMIo.

YcranosneHo, uto mwramM C. albicans ycroituus k “Ke-
TOKOHa3011y”, “@mrokoHazonmy”, “Kiorpumasony’ u 4yBCTBHU-
TelneH K “Amdorepununy B” u “Hucraruny”.

MuHIMaTEHass HHTHOUpPYIOIIas KoHIeHTpanus “Hucra-
trHA” coctaBisuia 250 Ex/Mit. B skcnieprMeHTax MCIonb30-
Baym koHIeHTpanwmko “Hucrarunra” 200 Ex/Mit. B sToit koH-
neHTpanuy “Huctatu’ He BBI3BIBAJ THOCTH KIICTOK.

YcraHOBIEHO, 4TO 00paTHMOE CBSA3BIBAHHE CTHPOJIOB
IITM rpr6oB ¢ TOTTOTHUTEIFHBIM 00pa30BaHNEM HOP KaK
JI0 3aMOPaXMBaHU, TaK U IIOCJIE OTOTPEBA 3aMOPOYKEHHBIX
00pas3110B HE TPUBOIMIIH K JIOTIOITHUTENBHOM T'HOEITH KIIETOK.
3T0 CBUIETENBCTBYET O HE3HAYUTEIIEHOM KOJITIECTBE YCIIOBHO-
JieTanbHbIX noBpexaeHui LI IM, Hapyiienue penapanuu Ko-
TOPBIX MOXET IPUBECTH K JIOMIOTHUTETIHLHOM I'MOEIIH KIICTOK.

KpnoGMOnOrMM

T. 20,2010, Ne2

In connection with a significant specific place in infec-
tion and human immune pathology there have been estab-
lished the collections of both different species and clinical
isolates of Candida fungi. Cryopreservation is the most ef-
fective method of long-term storage of these fungi. Yeast-
like fungi are suitable model to study the mechanisms of
cryodamage, cryoprotection and reparation of cryodamage
of biological objects.

Previously we have demonstrated that the integrity of
Candida fungi during cryopreservation is affected by cool-
ing regimens and composition of cryopreservation medium.

The feature of the cytoplasm membrane (CM) structure
of yeast-like fungi is significant (up to 10%) content of dif-
ferent styrols.

Due to the above mentioned the research aim of this stu-
dy was to investigate the effect of blocking the styrol com-
ponents of MCP on cryosensitivity of C. albicans yeast-
like fungi.

In the experiments there was used 48 hrs C. albicans cell
culture, grown with wort agar (8°B) at 30°C. Initial concen-
tration of cells was 2x107 cells/ml. The experiments on freez-
ing comprised two series. In the first one to the cells frozen
with no preliminary treatment with Nystatin was added ei-
ther Nystatin or wort broth, the samples were incubated at
30°C for 1 hr. Afterwards they were washed by means of se-
rial dilutions and plated. In the second series of experiment
the cells were incubated prior to freezing with Nystatin. Af-
ter thawing the cells were also washed by means of serial
dilutions and plated. Viability was examined by Koch's plate
method on colony formation.

It has been established that C. albicans strain was re-
sistant to Ketokonasol, Fluconasol, Clotrimasol and sensi-
tive to Amphotericinum B and Nystatin.

Minimal inhibiting concentration of Nystatin was 250 U/ml.
In the experiments there was used the concentration of Nys-
tatin of 200 U/ml. Under this concentration Nystatin did not
cause the cell death.

It has been established that reversible binding of styrols
of fungi CM with additional formation of pores both prior to
freezing and after thawing of frozen samples did not result in
additional death of the cells. This confirms insignificant
amount of relatively lethal impairments of CM, the disorder
of reparation of those may lead to additional death of cells.
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MUTOXOHAPHMAABLHO AaApPeCcOBaHHbIA aHTUOKcMAAHT SkQ, cHukaer

NnoBpeXA€HUEe NnevYeHU KpbIC TMpPU rmnoTepmnuveCKoOm XpaHeHuu

N.A. Cocnmumk, A.B. HEPKALIMHA
MHCTUTYT npobaem  Kpuobmorormm u  kpuomesnumnHsl HAH YkpauHbl, r. Xapbkos

Mitochondria-Targeted Antioxidant SkQ, Attenuates Rat Liver
Damage During Hypothermic Storage

[.LA. SosIMCHIK, D.V. CHERKASHINA
Institute for Problems of Cryobiology & Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov

[Monck 3¢ PeKTHBHBIX KOMIIOHEHTOB PAaCTBOPOB XpaHe-
HUS JJIS1 CHDKCHHUS MIIEMUYECKH-penep(y3HOHHbBIX MTOB-
PEeXICHUHN ITEYEHH SBISIETCS aKTyaIbHBIM BOIIPOCOM KPHO-
O6MoNOTHY U TpaHCIUIAaHTONOTHH. OCHOBHBIM HCTOYHHKOM
AKTHBHBIX ()OPM KHCIIOPOJa B YCIIOBHSX HIIIEMHUH H ITOCTIE-
JYIOIIeH PeOKCUTEHAIMH CYUTAIOTCS MUTOXOHPUH, TO3TO-
My MHUTOXOHAPHAJIBHO aJPECOBAHHBIC aHTHOKCHIAHTHI,
paspaborannsie rpynnoii B.I1. Ckynauésa, moTeHIHaIbHO
CIIOCOOHBI CHU3UTb MOBPEX/ICHUE TIEYSHHU MOCIIE THITOTEP-
muueckoro xpanenus (I'X) u mocnemyromieir HOpMOTEpPMH-
yeckoit periepdysuu (HP) n3onmupoBanHO eveHu.

Lens paboThl — MccnenoBanue BausAHusA SkQ, Ha npixa-
TEJILHYIO aKTUBHOCTh MUTOXOH/IPUI1, THTEHCUBHOCTb ITepe-
KHCHBIX ITPOLIECCOB, COAEPKaHNE BOCCTAHOBICHHOTO IITyTa-
tnoHa 1 AT® B neuenn nocie I'X u HP.

[euens xpbic xpanuin B TeueHue 24 4 npu 4°C B caxa-
po30-colieBOM pacTBope, pazpaboranHom B MITKuK HAH
YKpauHsl, IpU OTCYTCTBUH (KOHTPOIIb) HIIH HATNYKH 1 MKM
Sle. [ocne I'X nu HP ckopocTh nomiouieHus KUciaopoaa B
TOMOTEHAaTaxX IEYEHHU ONpPEAEISUIH TOJIsIporpaduuecKH,
0azabHBIN yPOBEHB M CKOPOCTH HaKoIUIeHUs T BK-akTHBHBIX
IIPOIYKTOB — 10 00pa30BaHMIO KOMILIEKCa C THOOApOHUTYpO-
Boit kucnoroit (TBK), a comepxanrme BOCCTaHOBICHHOTO
mryratrona (GSH) — mo 06pa3oBaHuIO KOMILIEKCa C aJJIOKCa-
HOM. YpoBeHb AT® B romMoreHarax IedeHH ONpPEeIIsan
KHHEeTH4YeCKU 1Mo obOpa3zoBanuio HAJIH B compspkeHHOM
peaxuuu.

ITokazano, uro I'X u nocnenyromas HP npuBoaunu k
Pa300IICHUO OKUCIUTEIHHOTO (POCHOPIITHPOBAHUS (CHU-
JKEHHE JBIXaTeIIbHOTO KOHTPOJIA 32 CUET YBEIHUEHUS CKO-
POCTH IBIXaHUS B COCTOSIHUM 4), YBEJINUEHHUIO 0a3aIbHOTO
YPOBHS ¥ cKopocTh HakoruteHns1 TBK-aKTHBHBIX IIPOTYKTOB,
camxennio cogepskannst GSH u yposus AT®. [pucytctue
B cpee xpanenns 1 MkM SkQ, IpUBOAMIIO K TTOBBINIEHHIO
JIBIXaTeTbHOTO KOHTPOJISI MUTOXOHIpHii Kak mocie I'X, Tak n
nocne HP. SkQ, ne Biusn Ha 6azanbHeiil yposenb THK-
AKTUBHBIX IIPOJLYKTOB, OJJHAKO BBI3bIBAJI CHHKEHHE CKOPOCTH
MX HaKOIUICHHMS Ha dTare xpaHeHus u nocie HP. Yposens
GSH nmocne I'X neuenn B pacteope ¢ SkQ, 6611 10CTOBEPHO
BBIIIIE KOHTPOJIS, HO penepdy3nsi HUBEIUPOBAIa 3TOT 3-
¢ekr. IlpucyrcTBue SkQ IpUBOIUIO K JTOCTOBEPHOMY
MOBBIIICHUIO cofepkanust AT® B neuenn kak nocne ['X,
Tak nnocne HP.

Pesynbrarsl paboTH CBUACTENBCTBYIOT O HONOXKHUTEINb-
HoM BiMssHMM SKQ, Ha MEepeKUCHbIE TPOLECCHl B IIEYEHH
nocie I'’X n HP, koTopoe nposiBianock B CHUKEHUN HHTEH-
CHBHOCTH HAKOTIJICHHS UX IIPOYKTOB U TIOBBIICHHH YPOBHS
OCHOBHOT'O BHYTPUKJIETOUHOTO aHTHOKcHAanTa — GSH. [Ipu
9ToM SkQ, MOBBIIIAN CTENEHD CONMPSKEHHOCTH OKUCIIH-
TeNbHOTO (hOoCcHOPHUIUPOBAHUS, YTO IPUBOIMIO K ITOBBI-
nieHuo conepxkanus ATO.

KpnoGMOnOrMM

T. 20,2010, Ne2

The search of effective compounds of storage solutions
for the prevention of liver ischemia-reperfusion damage is
the actual problem of cryobiology and transplantology. Mi-
tochondria are considered the main source of reactive oxy-
gen species at ischemia and following re-oxygenation, so,
mitochondria-targeted antioxidants developed by Skula-
chev V.P. are potentially able to decrease isolated liver dam-
age after hypothermic storage (HS) and following normo-
thermic reperfusion (NR).

The aim of this work was to investigate the influence of
SkQ), on the mitochondria respiratory activity, peroxidation
process intensity, reduced glutathione (GSH) and ATP level
inrat livers after HS/NR.

Rat livers were stored during 24 hrs at 4°C in sucrose-
saline solution established in IPC&C NAS of Ukraine in the
absence (control) or presence of 1 UM SkQ,. After HS and
NR oxygen consumption rate in liver homogenates was po-
larographically studied, basal level and accumulation rate of
TBA-reactive substances was examined by formation of the
complex with thiobarbituric acid (TBA), and GSH level was
investigated by generation of the complex with alloxan. ATP
levels in liver homogenates were determined kinetically by
NADH formation in coupled reaction.

It was shown that HS and following NR of rat liver led to
the uncoupling of oxidative phosphorylation (respiratory
control index diminution by means of the increase of oxygen
consumption rate in state 4), to the enhancement of basal
level and accumulation rate of TBA-reactive substances, to
the decrease of GSH and ATP levels. The presence in stor-
age medium of 1 uM SkQ), resulted in the increase of mito-
chondria respiratory control index both after HS and NR.
SkQ, didn't affect TBA-reactive substance basal level but
caused the decrease of their accumulation rate after HS as
well after NR. GSH level after liver HS in the medium with
SkQ, was significantly higher than in the control group,
however, the reperfusion abolished this effect. The pres-
ence of SkQ, led to significant increase of liver ATP level
both after HS and NR.

The obtained results are the evidence of SkQ, positive
effect on the peroxidation processes in the livers after HS
and NR exhibited by the decrease of their product accumu-
lation intensity and by the increase in the level of GSH, the
main intracellular antioxidant. At that, SkQ, enhanced the
degree of oxidative phosphorylation coupling that resulted
in the rise of ATP level.

of cryo%icmlgg]n;

Vol. 20, 2010, Ne2



BAusinne Pa3AnYHBLIX BUAOB PUTMHUYECKUX XOAOAOBbIX

BO3AE/CTBUI HAa LUMKA COH-00OAPCTBOBaHME KPbIC

E.A. BEHLIKOBCKAS
MHcTuty™ npobaem kpmobuororum u  kpuomesnumHsl HAH YkpauHbi, r. Xapbkos

Influence of Different Types of Rhythmic Cold Exposures
on the Sleep-Wake Cycle in Rats

O.A. VENTSKOVSKA
Institute for Problems of Cryobiology & Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov

M3BecTHO, UTO X0JI0/I0BBIE BO3JEHCTBUS pa3IMUHON JIJTH-
TENBHOCTH U MHTCHCHBHOCTH M3MEHSIOT CTPYKTYpPY CHa,
ABIISIOLIETOCS OTHUM U3 CIIOCOOOB aJanTaluy OpraHu3mMa
K ICHCTBHIO Pa3NIMYHbIX (hakTopoB. Ecin agantuBHas poib
CHA IIPH JUIUTEIBHOM WM HEIPEPHIBHOM BIMSHUU HHU3KHX
TEMIIEpaTyp AOCTATOYHO XOPOIIO U3yUCHA, TO U3MEHCHHUS
CTPYKTYPBI CHA IIPH ACHCTBUH KPATKOBPEMEHHBIX EPHOIH-
YECKHUX XOJIOJIOBBIX BO3JCHCTBHUH, OCHOBAaHHBIX HA JHJIO-
TCHHBIX (PU3UOIOTHUECKUX PUTMaX, OCTAIOTCS HE HCCIIEI0-
BaHHBIMH.

Lenp paboThl — U3yUYeHHE BIUSHUS Pa3IHYHBIX BUIOB
PUTMHYECKUX XOIOJOBbIX Bo3neiicTBuii (PXB) Ha MK COH-
60apCTBOBaHME KPBIC. DKCIIEPUMEHTHI TPOBEICHBI Ha KPbI-
cax nuHu# Bucrap (7-8 mec, 220-250 r), KOTOpBIX conep-
JKaJIM B OTACIBHBIX KJIETKaX B 3BYKOIOIVIOMIAIONIEH KaMepe
(cBer:TemHOTAa — 12:12, T ) 22-24°C) co cBOOOIHBIM IOCTY-
IIOM K BOJIC W TUIIE. Y )XKUBOTHBIX B TCUEHHE JIBYX THEH
MIPOBOJMIIM 2 CEpUH U3 9 OXNaXICHUH B CBETJIOE BpeMs
cyTok 1o 15 mun npu Temmepatype —12°C (rpymma 1) mim
10°C (rpynmna 2) ¢ nHTEepBagaMu 45 MUH NIPH KOMHATHON
temneparype 23°C. [imrensayro (2 cyt no u 3—4 cyr nocie
PXB) peructpanuio 6M03IeKTPUIEeCKOi aKTHBHOCTH MO3Ta
MPOBOAMIHN Ha 3JeKTpodHuedanorpade bhupmsr “Hetipo-
cod1”’. CtagupoBanue (onpeneaecHue Hauyaaa U OKOHIaHHS
CTaJui CHA) 3amUCell OCYIIECTBISIN MO OOIMIETPUHATHIM
KPUTEPHUIM 10 4-CeKyHIHBIM 3II0XaM.

[Tocne PXB y >KMBOTHBIX TpyIIHI | B CBETIIOE BpeMs Cy-
TOK ITOBBIIIAIACH 1014 apagokcanpHoro cHa (IIC) ¢ 6,2+ 1,2
J0 13,7+ 1,71 12+ 1,5% B TeueHHUEe NEPBBIX U BTOPBIX CyTOK
COOTBETCTBEHHO. [10/100HbIE N3MEHEHHS PEIICTABICHHOCTH
I1C nabmronanuch Ha (POHE CHIDKEHHS IIPOIOIDKUTEIEHOCTH
6onpcrBoBanus ¢ 47,4 + 11,1%, XxapakTepHBIX U151 KOHTPOJIS,
1022,3+2,5u26,7+3,6% B TedeHHE NEPBBIX U BTOPHIX CY-
TOK COOTBETCTBEHHO. Jloys MeanienHoBoHOBOTO cHa (MBC)
y KUBOTHBIX T'PyNIbl | JOCTOBEPHO HE M3MEHSIACH HU B
CBETJIOE, HA B TEMHOE BpeMs CYTOK.

Bo Bpems PXB y >KUBOTHBIX IpyHIIBI 2 B CBETIIOE BPEMS
CyTOK moBbImanacek goias MBC ¢ 56,5 =5 no 72,4 + 6,6 u
84,5 +6,1% B TeueHHe EPBBIX M BTOPBIX CYTOK COOTBETCTBEH-
HO. YBenuueHue npeacrasaeHHoctd MBC B cBeTiioe Bpemst
HaOmonanocs Ha (hOHE CHIKEHUS 10JIM OOIPCTBOBAHUS C
35,7+4,4 10 19,5+2,5u 7,6 + 3,6% B niepBbI€ U BTOPbIE CYTKU
cootBercTBeHHO. CymmapHast jumrensHocTh [1C noctoBepHO
HE U3MEHSIACH.

B TemHOe Bpemst CyTOK y 00erX IpyII >KUBOTHBIX JIOCTO-
BEPHBIX OTIMYUN B MPEACTABIEHHOCTH OOIPCTBOBAHMA,
MBC u IIC ne Habm0MaI0Ch.

Takum o6pazom, oda Buaa PXB n3duparenbHO NPUBOASIT
K yBenuueHuto gonu 6o I1C y xuBotHBIX rpymnms! 1 (PXB,
—12°C), mu6o MBC y xuBotHbIX rpymmsl 2 (PXB, 10°C) 3a
CUET YMEHBLICHUS BpeMEHH 0OIPCTBOBAHUSI.

KpnoGMOnOrMM

T. 20,2010, Ne2

It is known that cold exposures of different duration and
intensity change the structure of sleep that is one of the
ways of organism adaptation to the action of various fac-
tors. The role of sleep in adaptation to prolonged and con-
tinuous exposure to low temperatures has been studied well.
However, sleep structure changes under the influence of
periodic short-term cold exposures, which are based on the
endogenous physiological rthythms of the organism remained
unexplored. Thus, the aim of our work was the study of the
changes in sleep-wake cycle of rats under the influence of
different types of rhythmic cold exposure (RCE).

Experiments were performed in Wistar rats (7-8 months,
220-250 g body weight), which were individually kept in
cages in sound-attenuated chamber with 12:12 h light:dark
cycle, T, = 22-24°C, with water and food ad libitum.

The animals during two days were undergone to 2 series
of 9 cooling during light period: 15 minutes at the tempera-
ture of —12°C (group 1) or 10°C (group 2) with intervals of 45
minutes at the ambient temperature of 23°C. The registration
of brain bioelectrical activity was carried out during 2 days
prior to and 3—4 days after RCE. The vigilance states were
visually scored according to the common criteria.

After RCE in the animals of the 1% group during light
period there was observed the increased amount of para-
doxical sleep (PS) from 6.2 +1.2%t0 13.7+1.7% and 12 =
1.5% during the first and the second days, respectively. Such
changes in the PS occurrence were observed against the
background of wakefulness amount decreasing from 47.4 +
11.1% in control to 22.3 +2.5% and 26.7 + 3.6% in the first
and the second days, respectively. Slow wave sleep (SWS)
amount in the 1* group of animals did not change signifi-
cantly, either in light or in dark period.

During RCE in the animals of the 2™ group during light
period there was observed the increased SWS amount from
56.5+5%t0 72.4 + 6.6% and 84.5 £ 6.1% during the first and
the second days, respectively. Increase SWS amount dur-
ing light period was observed against the background of
wakefulness amount decrease from 35.7 + 4.4% to 19.5 +
2.5% and 7.6 = 3.6% in the first and the second day, respecti-
vely. PS amount did not differ significantly from the control
value.

In the dark period in the both groups of animals amount
of wakefulness, SWS and PS did not change.

Thus, both types of RCE lead to selectively increase in
either PS in the 1% group of animals (RCE ,—12°C) or SWS in
the 2" group of animals (RCE, 10°C) due to reducing the
time spend in wakefulness.
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Pa3paboTka KpMOCKOMUYECKOTO0 OCMOMETPA AASl KPUMOOMOAOTMYECKUX MCCAEAOBAHMWIA
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Development of Cryoscopic Osmometer for Cryobiological Studies

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

OcMoMeTpus SBISETCS aHATUTHYECKUM HHCTPYMEHTOM,
KOTOPBIN B HACTOSIILEE BPEMSI LIMPOKO IPUMEHSETCS B KIU-
HUYECKON ANarHOCTHKE, MUKPOOHOIOTUH, ONOTEXHOIOTHH.
B xprobunonornu ocmornueckue 3¢ GeKThl UTParoT KIroye-
BYIO POJIb Ha BCEX ATanax KPHOKOHCEPBUPOBAHUSI, OIIpeie-
T TpaHCMEMOpaHHBIE TOTOKH MOHOB M BOJBI B KIIETKE,
TEMIIepaTypy 3aMep3aHusl BHE- U BHYTPHKICTOYHON CPEIbI,
CTPYKTYPHYIO OpPTaHU3aILMIO MIa3MaTHYECKUX MeMOpaH,
KOH(QOPMAIMOHHYI0 CTa0WIHbHOCTh BHYTPHUKIETOYHBIX
KOJUIOMJIOB U MHOTOE JIPYTOE.

Ha ceromusmHuii 1eHb Ha pBIHKE HAYYHOTO 00OpY-
JIOBaHMSI TTOSIBIISIETCS BCE OOJIbIIEe KOJIMIECTBO OCMOMETPOB,
pa3pabOTaHHBIX IS PEIICHNS! KOHKPETHBIX HAYUHBIX 33/1a4.
HawnGomnb1ree pacripoctpaneHue n3-3a HaIe)KHOCTH U IIPOC-
TOTBI B UCIOIB30BAHUY MTOTY4MIA OCMOMETPBI, OCHOBAHHBIE
Ha U3MEPEHHHU MOHIKEHUS TOUKU 3aMep3aHHs HCCIeay-
emoro pactBopa. Kprockonudecknue 0cMOMETPBI, IPHUMEHSI-
eMBble JUI pyTUHHBIX KIIMHUYECKIX aHAIU30B, He TPeOyIoT
BBICOKOH TOYHOCTH M3MEPEHUN U OrpaHUYEHbI IOIpELl-
HOCTBIO0 M3Mepenuit £4...430 MOcMm, B TO BpeMsl KaK B KPHO-
OHOJIOTUYECKUX UCCIIEOBAHMUSX CYILIECTBEHHBIMH SIBIISIOTCS
6oree HU3KUE U3MEHEHHs OCMOJLUIBHOCTH (£0,1...+2 MOcMm),
BBI3bIBAEMBIC BHIOPOCOM MIIH ITOTVIOIIEHUEM KIIETKaMH MUK-
POKOIIMUYECTB OCMOTHYECKH AKTHBHBIX BEILIECTB U BOABI.

Lenb paboTs! — aHaIM3 HaKTOPOB, ONIPEACIISAIOINX TOY-
HOCTb U3MEPEHUN TeMIEPaTyphl 3aMeP3aHHs PACTBOPOB B
KPHOCKOIIMIECKOM OCMOMETpE, ¥ pa3paboTka npubdopa s
pEerUCTpalii MaJIbIX M3MEHEHUH OCMOJISIPHOCTH OHOJIOTH-
YECKUX JKUIKOCTEMH.

YCTaHOBIIEHO, UTO TOYHOCTH U3MEPEHHUS TEMIIEPATyPHI
3aMep3aHus 3aBHCHUT OT TEIJIOEMKOCTH TEPMOU3MEpPH-
TEJIBHOTO JIEMEHTa OCMOMETPA U BPEMEHH YCTaHOBIICHUS
TEIUIOBOTO PAaBHOBECHS MEXKIY TEPMHUCTOPOM H HCCIEaY-
€MBIM pacTBOPOM. TOUHOCTB U3MEPEHHS TEMIIEPATyPBI BO3-
pacTaet IpH yBeJIMYEHUH BPEMEHU U3MEPEHHUS B PE3YIbTaTe
YCTaHOBJICHHS TEIJIOBOTO OallaHca MEXIy TepMOH3Me-
PHUTEIBHBIM 3JIEMEHTOM U pacTBOpOoM. [1Jist 3TOro HeoOXo-
JUMO YBETHYHUTB BpeMsi KPHCTAIIIM3aLUU PACTBOPA B KPHO-
CKOITMYECKOM OCMOMETPE.

B pa3paboraHHO#1 HAMH KPHOCKOITHYECKON sTueiKe Bpe-
M KPUCTAJTH3AIMH HCCIEAYEeMOTr0 pacTBOPa YBEIUUEHO
3a C4eT yMEHBIICHUS TeII000MeHa TYeHKHU ¢ BHELITHEH cpe-
JIOW ¥ YMEHBILIECHUS TeIUIOEMKOCTH KOHCTPYKTHBHBIX dJIe-
MEHTOB s4eiiku. PazpaboTanHast KpHoCKoUUecKas sueiika
MTO3BOJIIJIA MONTYYUTh CIEIYIOIINEe TeXHUYECKHEe Xapak-
TEPUCTHKH MpUOOpa: MOTrPEeIIHOCTh U3MEPEHUS TeMIIe-
parypsl 3amep3anust +0,005°C, 94To COOTBETCTBYET MOTper-
HOCTH U3MEHEHUsI 0OCMOTUYECKOM KOHLIEHTpauuu +2,5 MOcM;
00beM obpazna 0,12 MIT, KOTOPBIH COITOCTABUM C TEXHHYEC-
KHMH XapaKTepUCTUKaMU Hay4YHBIX IPHOOPOB 1OJO0OHOTO
KJIacca, CyHIeCTBYIOIIMX Ha PHIHKE KPUOCKOIMYECKHX OCMO-
METpOB.

KpnoGMOnOrMM

T. 20,2010, Ne2

Osmometry is an analytical tool that is widely used in
clinical diagnostics, microbiology and biotechnology. In
cryobiology osmotic effects play a key role during all the
cryopreservation stages determining ion and water trans-
membrane fluxes in the cell, freezing temperature of extra-
and endocellular medium, structural organization of plasma
membranes, conformational stability of endocellular colloids
and many others.

Today in the scientific equipment market the quantity of
osmometers designed for solving the specific scientific prob-
lems is increased. The osmometers based on the freezing
point depression measurement of investigated solution have
the widest propagation because of the reliability and simpli-
city when using them. Cryoscopic osmometers applied to
routine clinical analyses do not require a high accuracy of
the measurements and accuracy limitation is +4..£30 mOsm,
while in cryobiological researches lower changes of osmo-
lality (+0,1...£2 mOsm), invoked by emission or absorption
of microquantities of osmotically active compounds and wa-
ter by cells are essential.

The purpose of the given work is to analyze the factors
determining an accuracy of the freezing temperature measu-
rements of solutions in cryoscopic osmometer and on this
base the development of the device for recording a low os-
molarity changes of biological fluids.

It is established, that accuracy of freezing temperature
measurement depends on capacity of the heat-variable resis-
tor of the osmometer and time during the heat balance bet-
ween thermistor and investigated solution will be set. Tempe-
rature measurement accuracy increases with an augmenta-
tion of the measurement time as a result of the heat balance
setting between the heat-variable resistor and solution. For
this purpose it is necessary to increase the solution crystal-
lization time in cryoscopic osmometer.

In the designed by us cryoscopic well the crystallization
time of investigated solution is increased at the expense of
reduction of heat exchange with an environment and de-
crease in heat capacity of structural component of the well.
Designed cryoscopic well has allowed to receive the follow-
ing technical characteristics of the device: inaccuracy of
freezing temperature measuring is +0.005°C, that corresponds
to an error of change of osmotic concentration £2.5 mOsm,
volume of the sample is 0.12 ml, that is comparable to techni-
cal characteristics of scientific devices of the similar class
existing in the cryoscopic osmometers market.
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BAusiHMe 3K30reHHOro KpMOMNpoTekTopa Ha (PYHKLMOHAAbHOE COCTOSIHUE MUTOXOHAPMIA
M30AMPOBAHHBIX FeNaToOUMTOB U KAETOK KOCTHOTO MO3ra KpbIiCbl MPU OLICHKE

(hAayopecueHTHBIM MeToAOM

E.A. AserueHko, H.C. Kasok, N.A. borosoi, H.A. TOrpesHsK
MIHCTUTYT CUMHTUAASILMOHHBIX MaTepuaros HAH  YkpauHbl, r. Xapbkos

Fluorescent Method for Estimation of Exogenous Cryoprotectant Influence
on Functional Condition of Mitochondria of Isolated Hepatocytes

and Bone Marrow Cells of Rats

E.A. AvircHeEnKkO, N.S. Kavok, I.A. Borovoy, N.L. POGREBNYAK
Institute for Scintillation Materials of National Academy of Sciences of Ukraine, Kharkov

MuroxoHapHranbHbli (iryopectenTHbil 3001 JC-1 npu-
MEHSUIN TSI OLIEHKH BO3ICUCTBHUS KPHOIPOTEKTOPHOTO areH-
ta mumetwicyabdokenna (JIMCO) Ha (pyHKIMOHATIBHOE COC-
TOSIHAE MHUTOXOHIPHUH OAMHOYHBIX KJIeTOK. O BeIHMYMHE
MHUTOXOHIPHAIBHOTO MOTEHINANA CYIWIN 1O WHTEHCHB-
HOCTH (pIIyOpecleHIINY arperaToB Kpacutes. st oreHkn
aJIEKBaTHOCTH NCTIOJIB3YEMOT0 TIOJIX0a IIPUMEHSITH MOYIIS-
TOPBI MUTOXOHAPHAIBHON (DYHKIIUH — IPOTOHO(OP p-TpH-
¢biyopometokcudenmruapaszon (FCCP), poreHoH, opraHu-
YECKHUE U HEOPraHWYECKHUE IIPOOKCUIAHThI. Bo3nelcTeue
KPHOTIPOTEKTOPA Ha FeNaTOUTHI ¥ KYJBETHBUPYEMBIE KIETKH
KOCTHOTO MO3Ta M3y4aju B IByX KOHIIEHTpausax: 2 u 8%.
Bbu10 nokazato, 4to 0oJiee UyBCTBUTENBEHBIMH K JICHCTBHIO
JAMCO sBnsOTCS TenaTouuThl, B KOTOPBIX KPUOIIPOTEKTOP
B HU3KMX KOHIIEHTPAIUSX BBI3BIBAJI JI0CTOBEPHOE CHIDKCHHE
MHTOXOHJPHAJILHOTO ITOTEHIMAaNA. B KjleTkax KOCTHOTO MO3-
ra IOCTOBEPHOE MajieHHE OTEHIHAalIa MPOUCXOIUIIO TOIBKO
npu AeiicTBuM Tokcnueckux konuentpauuii IMCO. beuio
TakXe 0OHapy>KeHO, UTO JeHCTBIE HU3KUX KOHIICHTPAIMH
KPHOIIPOTEKTOPA OKA3bIBACT BIMSHIE Ha HaYaJIbHBIE STaITbI
BOCTIPHATHS KJIETKaMH PerylaTOpHOTo curuana. Tak, Ha Mo-
JIeA TOPMOH-UHIYIUPOBAHHBIX M3MEHEHUH MHTOXOH-
PpHAIBHOTO MTOTEHITHAJIA HCCIICAOBAIN TUHAMUKY HaKOILIe-
HUS arperaToB 30HJA B OJWHOYHBIX TemaToluTax. beuio
YCTaHOBJICHO, YTO MO BiusiHueM dhermmdpuna (10° M) B
rernaTonUTax MPOUCXOAUT TOCTOBEPHOE MOBHIIICHUE HHTEH-
CHBHOCTH (hJTyOpecIeHIINH arperaToB 30H/1a K 20-i MUHyTe
SKCIIEPUMEHTA, 3P PEKT coXpaHseTcs Takke Ha 30-if MUHyTe
BO3EHCTBHSA anb(a-aroHucTa. [IpenpHKyOays KIeToK B
npucyTcTBud 2% JIMCO noaHOCThIO0 OTMEHAIA CTUMYJIU-
pytolee aeiicTBue arenra. Takum 00pa3oM, HCIIOIb30BAH-
HBIN (IIyOpPECHEHTHBIA METO/] II03BOJISICT BBISIBIIATE (DH3HO-
JIOTHYECKHE U3MEHEHN MUTOXOHAPHAIFHOTO TOTEHITHAlIa
OIMHOYHBIX KJIETOK B OTBET Ha PETYIATOPHOE BO3ICHCTBIE, TaK
e Kak U 00HapyKUBATh YQ(PEKThI SK30IeHHBIX COSIMHEHHH.

KpnoGmonoru

T. 20,2010, Ne2

Mitochondrial probe JC-1 has been used in fluorescent
microscopy method for estimation of dimethyl sulfoxide
(DMSO) cryoprotective agent influence on functional con-
dition of mitochondria of single cells. The value of mitochon-
drial potential of dye aggregates has been determined by
their fluorescence intensity. Modulators of mitochondrial
function, protonophore p-trifluoromethoxy phenylhydra-
zone (FCCP), rotenone, organic and inorganic pro-oxidants
has been used for estimation of method adequacy. Influ-
ence of cryoprotectants (with two concentrations, 2% and
8%) on hepatocytes and cultured bone marrow cells has
been investigated. It was shown that hepatocytes were the
most sensitive to DMSO influence, wherein the cryoprotec-
tant caused a confident decline of mitochondrial potential
under low concentration. Confident drop of fluorescence
intensity in bone marrow cells was caused by toxic effect of
DMSO. It has been also observed that low cryoprotectant
concentration influenced an initial stage of perception by
the cells of regulatory signal. Accumulation dynamics of
probe aggregates in single hepatocytes has been investi-
gated with the model of hormone-induced changes of mito-
chondrial potential. It has been found that in hepatocytes
the effect of phenylephrine (10~ M) provoked the confident
increase of aggregates fluorescence intensity to the 20" min
of experiment and such an effect didn't change to the 30"
min of alpha-agonist influence. Pre-incubation of the cells
with 2% DMSO completely eliminated an influence of hor-
mone. Thus, this fluorescent method enables the revealing
of physiological changes of mitochondrial potential of sin-
gle cells, in response to regulatory influence, as well as the
finding of the effects of exogenous compounds.
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KpuokoHcepsupoBanue 3pUTPOLIMTOB YeAOBeKa B KPUO3alMTHbIX CpeAax,

coAepXammx KOMOMHaUMM KPMOMPOTEKTOPOB

O.C. Ecunosa, A.M. Komnanmel, A.B. HUKOAEHKO
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Human Erythrocyte Cryopreservation in Cryoprotective Media,

Containing Combinations of Cryoprotectants

Yu.S. Yesipova, A.M. KompANIETs, A.V. NIKOLENKO
linstitute for Problems of Cryobiology & Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov

Lenb paboThI — McclieJOBaHNE KPHO3AIUTHOTO ICHCTBHS
Cpen, ColeprKaliX pa3InyHble KOMOMHALINY OKCHATHIUPO-
BAaHHOTO DIIMIIEPUHA CO CTENEHBIO OJIMMEPHU3alnu n = 25
(03T _,,) ¢ xpuonporekropamu 1,2-mponanauonom (1,2-
I[I1), mumermnaneramuaom (IMALL) wim quMeTwicyib-
¢dokcunom (IMCO) npu 3aMOpaKUBaHHK SPUTPOLIUTOB Ye-
JIOBEKa.

OOBEKTOM HCCIeI0BaHuUS OBLTH SPUTPOLIUTHI JOHOPCKOM
KpOBU YEJIOBEKA, 3aTOTOBJICHHOMN Ha KOHCepBaHTe “Itoru-
nup” ¥ XpaHUBIICHCS mociie dKchy3un He 0oiiee 2-X CYyTOK
npu 4°C. B xauecTBe KPHO3aIUTHBIX CPEN UCTIONB30BaTIH
PacTBOPHI, OCHOBY KOTOPBIX COCTABIISII HEIPOHUKAIOIINH
kpuronporekrop OOT . B kombunaumsx ¢ 1,2-I1/1, IMALL
ni IMCO B cootHOmenusx 1:1; 2:1 u 5:1 B cymmapHoit
xoHUeHTpanuu 30%. PacTBOpbI KpHONPOTEKTOPOB TOTOBHIIH
Ha (ocdarno-coneroM Oydepe, pH 7,4 (DCB), koHTpOIEM
spnsics 30%-# pacteop OOI' . Ha ®Chb. O6pasubl opuT-
POLIMTOB 3aMOPaYKMBAJIH B OIUATUICHOBBIX aMITyJIaX BMeC-
THUMOCTBIO 2 MJI ITOTPY>KEHUEM B XHIKHH a30T; OTOTPEBAIH
Ha BoasiHOM 6ane (40°C). CoxpaHHOCTB SPUTPOIIUTOB MOCIIE
3aMOPaXKUBAHHUI-OTOTPEBA OLECHUBAJIN 10 TOKa3aTesIM
TeMOJTN3a, OCMOTHYECKOU XPYTKOCTH, TeMaTOKPUTA, CBOOO/I-
HOTO U 00IIeT0 TeMOTII0O0nHA.

Haubonee BRICOKHIT ypOBEHb COXPAHHOCTH IPUTPOIIH-
TOB IT0 BCEM HCCIIElyEMBIM IT0Ka3aTelsIM ITIOJIyYeH MOCIe
HX 3aMOPAKUBaHMsI C KPUO3ALLUTHOM CpeNoii, coaeprkalen
15% 03T _, n 15% JAMALIL. ITpx 5TOM ypOBEHb reMOu3a
cocrasui 1,141%, moxaszarean 0CMOTHYECKOM XPYTIKOCTH —
43+1u4,8+1,2%180,9-1u0,6%-x pactBopax NaCl cootser-
CTBCHHO, COZICprKaHKe CBOOOIHOTO reMorioonHa—2,2 + 1,1 1/,
[IprMeHeHne KPHOKOHCEPBAHTOB, COIEPIKAIIMX KOMONHA-
o OOI _ /JIMAILL B cootHomennu 2:1 1 5:1, CONpOBOXK-
JIa7I0Ch YBEIMYEHHEM OCMOTHIECKOH XPYIIKOCTH SPUTPOLIH-
TOB B cpeHeM j1o 13,5-15,3%.

Jis  pacTBOpOB, comep KalIinX KOMOWHAITIH OSFF2 5/
12-TI wma OO,/ IMCO, nanbosee BHICOKUI ypOBEHD
OCMOTHYECKOH YCTOMYMBOCTH 3PUTPOLMTOB OJTyYCH IPU
COOTHOIIICHUH KPHOIPOTEKTOPOB B pacTBope 5:1—11,5+ 1,4
n13,0+0,2%80,9% NaCl; 17,2 + 4,0 18,7 £ 4,0% B 0,6%
NaCl coorBercTBeHHO. [Ipu APYrUX COOTHOMICHHSIX ITHUX
KPHOIPOTEKTOPOB B PACTBOPAX OCMOTHUYECKAs XPYIIKOCTh
Bo3pactaia 10 91-99%. 1o Takum roxasaTessiM COXpaHHOC-
TH, KaK ITPOLICHT FEMOJIN3a U COJEpKaH1e CBOOOTHOTO r'eMo-
IMIOOMHA B HAI0CAIKE Pa3MOPOXKECHHBIX 3PUTPOLIUTOB, 3HA-
YUTEJIBHBIX OTIMYMN B YPOBHE KPHO3AIIUTHOTO ACHCTBUS
JUIA BCEX MCCIIEOBAaHHBIX KPHOKOHCEPBAHTOB HE YCTAHOB-
JICHO.

[TomyueHHBIE pe3ynbTaThl YKa3bIBAIOT HA TIEPCIEKTHUB-
HOCTb HCCIIEIOBAHUH 1O pa3paboTKe IS 3aMOpasKUBaHHS
SPUTPOLMTOB YEJIOBEKA KPUO3AIIUTHBIX Cpel HA OCHOBE KOM-
OuHanMil KPUOTIPOTEKTOPOB.

KpnoGMOnOrMM

T. 20,2010, Ne2

The research aim is to investigate cryoprotective effect
of media, containing different combinations of oxyethylated
glycerol with polymerization degree n =25 (OEG__,,) with
cryoprotectants 1,2-PD, DMAC or DMSO during freezing
of human erythrocytes.

The research objects were erythrocytes of human do-
nor's blood procuredwith the “Glugicirum” preservative and
stored after exfusion during not more than 2 days at 4°C. As
cryoprotective media there were used the solutions, based
on non-penetrating cryoprotectant OEG,_ . in combinations
with 1,2-PD, DMAC or DMSO in the ratios: 1:1,2:1 and 5:1
under total concentration of 30%. The solutions of cryo-
protectants were prepared with phosphate buffered saline
pH 7.4 (PBS), the control was 30% solution of OEG__,, in
PBS. The erythrocyte samples were frozen in 2 ml polyethy-
lene ampoules by plunging into liquid nitrogen, thawed on
water bath (40°C). Survival of erythrocytes after freeze-thaw-
ing was assessed on indices of hemolysis, osmotic fragility,
hematocrit, free and total haemoglobin.

The highest level of erythrocyte integrity on all the stu-
died parameters was obtained after their freezing with cryo-
protective medium, containing 15% OEG _,;and 15% DMAC.
Herewith the level of hemolysis made 1.1 + 1%, the indices
of osmotic fragility made 4.3 = 1% and 4.8 £1.2%in 0.9 and
0.6% NaCl solutions, correspondingly, content of free haemo-
globin was 2.2 + 1.1 g/I. Application of cryopreservatives,
containing the combination of OEG _,./DMAC in the ratios
of2:1 and 5:1 was accompanied with the rise of osmotic fra-
gility of erythrocytes in average up to 13.5-15.3%.

For the solutions, containing combinations of OEG__,/
1,2-PD or OEG, _,/DMSO the highest level of osmotic resis-
tance of erythrocytes was obtained for the ratio of cryopro-
tectants in the solution: 11.5 + 1.4 for 5:1 and 13.0£ 0.2 in
0.9% NaCl, 17.2+4.0and 18.7 +£4.0% in 0.6% NaCl, corres-
pondingly. Under other ratios of these cryoprotectants in
the solutions osmotic fragility increased reaching 91-99%.
On such integrity indices as hemolysis percentage and con-
tent of free haemoglobin in supernatant of thawed erythro-
cytes, no significant differences in level of cryoprotective
effect for all the examined cryopreservatives were found.

The findings point to the perspectiveness of researches
on development of cryoprotective media, based on combi-
nation of cryoprotectants, for freezing of human erythro-
cytes.
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KpuoBAusiHne 3K30reHHOro KpMOmMpoTeKTOpa Ha AMHAMMUKY FOPMOH-CTUMYAMPOBAHHbBIX
M3MEHeHUI TPAaHCMEeMOpPaHHOro MOTeHUMAaAa M30AMPOBAHHBIX renaTouuToB

KPbIC NpU oLeHKe (PAYOpPeCLEHTHbIM METOAOM
M.1O. ManaiokmHa, H.C. KaBok, N.A. boroBon

MIHCTUTYT CUMHTUAASILMOHHBIX MaTepuaros HAH  YkpauHbl, r. Xapbkos

Cryoeffect of Exogenous Cryoprotectant on Dynamics of Hormone-Stimulated
Changes in Transmembrane Potential of Isolated Rat's Hepatocytes
Estimated With Fluorescent Method

M.Yu. MaLyukina, N.S.Kavok, I.A. Borovoy
Institute  For Scintillation Materials of National Academy of Science of Ukraine, Kharkov

TpancMeMOpaHHBII TOTEHIMAT H30JIMPOBAHHBIX T'eTa-
TOLUTOB KPBIC OIICHUBAIIN METOIOM ()IIyOpECLIEHTHOH MUK-
POCKOIINY TI0 UHTEHCUBHOCTH ()IyOpECIEHIINH TIPON3BO/I-
HBIX IIHAHUHOBBIX 30H0B. bbUT0 IIOKa3aHo, 4yTO Hauboee
YyBCTBHUTEJIbHBIM ONTHYECKUM MHIIUKATOPOM MTOTEHIIHANA
siBIsieTcsi cunTe3upoBanHbiid 3001 H-510/C2. Ha monenu rop-
MOH-MHJYIUPOBAHHBIX M3MEHEHHH MMOTEHIIMANa ObLIa OIl-
pezenieHa BO3MOXKHOCTb OLIEHKH AUHAMHUKH nporecca. C rno-
MOIIIBIO JAHHOTO M0X0/1a ObLT YCTAaHOBJIEH NBYX()a3HbIi Xa-
paxkTep M3MEHEHHH MeMOPaHHOro MOTEHIMANIA HPU BO3-
JeiictBun Ha KieTku aaperanuia(10™% M) u ansda-anpeHo-
aronucra Gpenmmdpuna(10~°>M). Boiio okazaHo, 4To Bpe-
MEHHOH XapakTep IpoIiecca 3aBUCHUT OT YUYaCTHsI B €0 Pery-
JISIAY Pa3JInYHBIX CUTHAJIBHBIX MeXaHU3MOB. [TockombKy B
JUTEpaType UMEIOTCS CBEICHHS O BIMSHHU HK30T€HHOTO
KpHorpoTekTopa aumeTuicyiabdokenna (JIMCO) Ha MmexaHuU3-
MBI KJIETOYHOT'O HOHHOT'O TPAHCMEMOPaHHOT 0 TPAHCIIOPTa,
B HacTosLIeH paboTe n3ydyaan 0COOCHHOCTH KPaTKOCPOU-
HOT'O TOPMOHAJIBHOTO BO3/ICHCTBHS Ha TpaHCMEMOpPaHHBIH
noteHuan B mpucyrctsun JJMCO. /1511 onieHkH BO3aecT-
BUsI KDHOIIPOTEKTOPA HAa MEXaHNU3MBbI KJIETOYHOM PEryIIsui
npumensiii JIMCO B nByx koHueHTpanusx: 2 u 8%. Crumy-
TupyroImui 3 ekt permmppura Ha GoHE MEHBIIEH KOH-
nenTparyn JIMCO coxpansiicst Ha IepBo# (pase KJIeTOIHOTo
OTBETa M OTCYTCTBOBAII Ha BTOpOii. IIpn neiicTBrM TOKCHYeC-
KO KOHIIEHTPAINX KPHOTIPOTEKTOPA NeHCTBHE allb(ha-aro-
HHCTa TOJIHOCTBIO OI0KMpoBaock. [lomydeHHbIe TaHHbIE
CBHCTENBCTBYIOT O BIIMSIHUH AK30T€HHOT'O KPUOIIPOTEKTOpa
Ha HauaJIbHbIC ATAITbl CHTHAILHOM TpaHCAyKuuH. [IpumeneH-
HBII OJIXO]] TO3BOJISET HE TOJILKO OLICHUTH HAITPABICHHOCTh
Hpolecca, HO U BBIIEITUTh OTACIbHBIC ATAIbI, KOHTPOJIHPYe-
MbI€ Pa3HBIMU MEXaHH3MaMHU.

npobnemobl

Kpuobuonorum
T. 20,2010, Ne2

180

Transmembrane potential of isolated rat's hepatocytes
has been estimated by fluorescent microscopy on fluores-
cence intensity of cyanine dye derivatives. It was shown
that the most sensible optical indicator of the potential was
the synthesized H-510/C2 probe. The possibility of estima-
tion of process dynamics has been found in the model of
hormone-induced changes of potential. The diphase char-
acter of membrane potential changes at adrenaline effect
(10°M) and alpha-adrenoagonist effect (10 M) has been
established by this method. It has been shown that tempo-
ral character of the process depends on participation of dif-
ferent signal mechanisms in its regulation. Since the litera-
ture data show the influence of exogenous cryoprotectant
dimethyl sulfoxide (DMSO) on the mechanisms of cellular
ionic transmembrane transport, in this research there were
studied the features of short-term hormonal influence on
transmembrane potential in DMSO presence. To estimate an
influence of cryoprotectants on the mechanisms of cellular
regulation, DMSO was applied under two concentrations,
2% and 8%. The stimulating effect of phenylephrine was
kept in the first phase of cellular response and was absent in
the second one on a background of lower DMSO concen-
tration. The effect of alpha-agonist was completely blocked
under influence of toxic concentration of the cryoprotectant.
The findings testify to an influence of exogenous cryopro-
tectant at initial stages of signal transduction. The applied
approach allows not only the estimation of process orienta-
tion, but also the selection of certain stages, controlled by
different mechanisms.
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BAusiHue TMNEPTOHUU Ha 00bemMHble M3MEeHeHUsI U NMPOCTPAHCTBEHHOE

PaCnoOAOXEHNUE AUIMUAHBLIX KaNne€Ab aAPEHOKOPTUKOUUTOB

T.A. IOpuvk!, T.A. boxok?, N.MD. KoBareHko?, T.I. BOHAAPEHKO?
'XapbKOBCKMI  HaUMOHaAbHbIA  yHMBepcuteT um. B.H. KapasuHa
2UHCTUTYT npobaem  kpuobuorormm u  KpuomeanumHsl HAH  YkpauHbl, r. Xapbkos

Hypertonia Effect on Volumetric Changes and Spatial

Distribution of Lipid Drops in Adrenocorticocytes

T.A. YurcHuk', G.A. BozHok?, |.F. KovaLEnko?, T.P. BONDARENKO?
'"V.N. Karazin Kharkov National University
’Institute for Problems of Cryobiology & Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov

[Noka3zaHo, 4TO NpU pa3MOpaXMBaHUH KPHOKOHCEPBUPO-
BaHHBIX (hParMEHTOB OPraHOTUITMYECKOM KYJIBTYPbI HA/IIO-
YEYHNKOB MOBBIMIAIICS 0a3aIbHBINH YPOBEHb CEKPELIUH TOP-
MOHOB anipeHokopTukoiuTamu (AK). [Tockonbky B mporiecce
KPHOKOHCEPBHPOBAHUS KJICTKH IOIBEPTarOTCS BO3ACHCTBHIO
THIIEPOCMOTHYECKHX PACTBOPOB COJIEH M KPHOIIPOTEKTOPOB,
9TO MOXET CIIPOBOLMPOBATH U3MEHEHHS POPMBI K 00BbEMa
KJIETOK, a TaK)KE MOBJIUATH HA TOPMOHOCHHTE3UPYIOLIYIO
¢bynkuuio AK. MbI Ipeonoxuim, 4To 3T0 JOCTUTaeTCs
TP CONIVDKEHUH TIPEAIIECTBEHHUKA CTEPOHTHBIX TOPMOHOB
XOJIECTEpHHA, 3aKIF0UECHHOT0 B JIMnuIHbIX Kamwsix (JIK), ¢
MECTOM HMX CHHTE3a B MUTOXOHIPHUAX 33 CUET 0OBEMHBIX
n3meHeHni AK, BEI3BaHHBIX (haKTOpaMy KpHOKOHCEPBUPO-
BaHUSI.

[ens paboTHI — M3yUeHNE BIUSHAS 00BEMHBIX H3MEHE-
HU#l AK, BBI3BaHHBIX TUIIEPTOHHMYCCKUMH PACTBOPAMH U
MOCJIeIyIOLIEH peruaparairei, Ha IpOCTPaHCTBEHHOE pac-
nonoxenue JIK B kineTkax.

AK nonyyanu ¢pepMEeHTaTUBHBIM CIIOCOOOM U3 KOPbI
HaJIIOYEYHUKOB ITOJI0BO3pENbIX KpbIc. nentudukanns JIK
B KJIETKax ObLIa BBITIOJIHEHA C TOMOILBIO ()IIyOPECILIEHTHOTO
KpacuTelst HIIbCKoro kpacHoro (HK), mverorrero mmpoxuii
cnextp smuccun 450-800 HM (KpacHBII CIIEKTp SBISACTCS
HHAUKATOPOM JIMITUAOB, PACTBOPEHHBIX B LIUTOMJIA3ME H
MeMOpaHax, a xentoiid — B JIK). [IpukperuieHHbIe Ha KOJIIa-
reHoBoM nooxke okpanieHHsie HK ket oOpabaTeiBamu
runepronndeckumu pactsopamu 1 M NaCl; 0,75M NaCl;
0,5 M NaCl. U3oTonnto BoccTaHABIMBAIU MMyTeM 100aBIie-
HUS THIEPTOHUYECKOH cpersl 199 ¢ mponuanym Hoaumom
JUTS BUSYaJIM3alli MEPTBBIX KJIETOK. [IpoBouim n3MepeHust
JHaMETPOB KJIETOK B IIPOXOISILIEM CBETE, a paclpeielieHIe
JIK — ¢ moMombo (UIyopeceHTHOW MUKPOCKOIIUU C UC-
oJIb30BaHneM MHKpockora Axio Observer Z1 (Carl Zeiss)
n nporpammHoOro obecrieueHus AxioVision Rel. 4.7 (Carl
Zeiss).

B moncuer Gpanu kineTku guamerpoM 13—18,5 MiwM.
H3zyuenne oTHOmEHHs 00bEMOB KJIETKH V/V/ Tokasano, 9ro
B pactBope 1 M NaCl kiieTky yMeHbIIAINCh OT Ha4aJIbHOTO
obwema 10 57%, B 0,75 M NaCl — mo 60%, a8 0,5 M NaCl —
110 62,3%. [pu m3yuennu ¢uryopecuenimyi HK ycranosmm,
yro pacnpenenenue JIK taxke yMeHbIaioch B 00bemMe 10
62, 65, 67% cootBeTcTBeHHO. [locne peruaparanuu B Teue-
Hie 20 MUH KJICTKH BO BCEX CITy4asX BOCCTAHABIMBAIIN 00beM
10 85% ot ucxonHoro. JloctoBepHOE pazinune 3ahuKCHpo-
Bastu B pacrpeaenennu JIK 8 1 M NaClu 0,75 M NaCl, aero
orcyrctBue — B 0,5 M NaCl. Busyansno JIK Beimsiienu
YIZIOTHEHHBIMH 00Pa30BaHUSMH B LICHTPE KIIETKH.

Taxum 00pazom, UHKYOaI¥sl B THIIEPTOHUYECKHX PaCT-
BOPAX U MMOCJIETYIOIIast PerupaTanys BIUAIOT Ha 00beMHbIE
n3meneHust AK u mpoctpancTBeHHoe pacnonoxerus JIK B
HUX, YTO, BO3MO)KHO, OKA3bIBACT CTUMYIUPYIOLIHH 3P PeKT
Ha CHHTE3 TOPMOHOB.

KpnoGMOnOrMM

T. 20,2010, Ne2

It has been shown that post-thaw basal level of hor-
mone secretion of adrenocorticocytes (ACs) from frozen-
thawed fragments of adrenal organotypic cultures in-
creased. Since the cells during cryopreservation are sub-
jected to the effect of hyperosmotic salt solutions and cryo-
protective agents this may provoke the changes in the shape
and volume of cells, as well as affect hormone-synthesizing
function of ACs. We supposed that this is the result of
approaching the precursor of steroid hormones, cholesterol,
enclosed in lipid drops (LDs) to the site of synthesis on
mitochondria due to volumetric changes of ACs caused by
cryopreservation factors.

The research aim was to investigate the effect of AC
volumetric changes caused by hypertonic solutions and
following rehydration on spatial location of LDs in cells.

ACs were derived by enzymatic method from the adre-
nal cortex of mature rats. LDs were identified in cells by
means of nile red (NR) fluorescent dye possessing a wide
emission spectrum of 450-800 nm (red spectrum is indica-
tor of lipids dissolved in cytoplasm and membranes and
yellow one for lipids in LDs). Adhered on collagen and NR
stained cells were treated with hypertonic solutions of 1 M
NaCl, 0.75 M NaCl and 0.5 M NaCl. Isotonia was restored
by adding of hypertonic medium 199 with propidium iodide
to visualize dead cells. Cell diameters were measured in trans-
mitted light and distribution of LDs was examined by means
of fluorescent microscopy using Axio Observer Z1 micro-
scope (Carl Zeiss) and the software AxioVision Rel. 4.7 (Carl
Zeiss).

The cells with the diameter of 13—18.5 wm were used for
calculations. The study of cell volume ratio V/¥, has shown
that in 1 M NacCl solution the cell volume decreased down
to 57% of initial volume, down to 60% in 0.75 M NaCl, and
down to 62.3% in 0.5M NaCl. Analysis of NR fluorescence
revealed that distribution of LDs also reduced in the vol-
ume down to 62, 65 and 67%, correspondingly. After rehy-
dration in all the cases the cells recovered the volume up to
85% of initial one during 20 min. Statistically significant
difference was found in distribution of LDs in 1 M NaCl and
0.75 M NaCl and its absence in 0.5 M NaCl. Visually LDs
looked like condensed formations in cell centre.

Thus incubation in hypertonic solutions and following
rehydration affect volumetric changes of ACs and spatial
location of LDs in them, that probably renders a stimulating
effect on hormone synthesis.
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BAusinne 3aMOpaXKMBaHUA-OTTaUBAHUS TKaHen TNAALEeHTbI

Ha BOCCTAHOBUTEAbHYK) AKTUBHOCTb MX IKCTPAKTOB

C.A. Po3aHOBA
MHcTuty™ npobaem kpmobuororum u  kpuomesnumHsl HAH YkpauHbi, r. Xapbkos

Influence of Freeze-Thawing of Placenta Tissues
on Reducing Activity of Their Extracts

S.L. Rozanova
Institute for Problems of Cryobiology & Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov

[TnamenTa yenoBeka Oyaroaps HATHYHIO B HEH 00JIb-
II0TO KOJTMYECTBAa OMOIOTHYECKH aKTUBHBIX BEIIeCTB 00J1a-
JTaeT aHTHOKCHIAaHTHON aKTUBHOCTBIO, YTO ITO3BOJISIET ITPUMeE-
HSTPH €€ B KIIMHMYECKOM MTPAKTHUKE JJIS JICUCHUS PA3TTHIHbBIX
3aboneBanuii. [lokazaHo, 9TO 3KCTPAKTHI INTALICHTHI YEJIOBE-
ka (OIT4) criocoOHBI TOAaBIATh THAPOKCIIIBHEIE M CYTIEPOK-
CHJIHBIC paJINKaJIbl, CHIKaTh KoHIeHTparuio NO, obnaiaror
BOCCTaHABJIMBAIOIINMH CBOiicTBaMH. CyIIeCTBEHHBIM Orpa-
HUYEHHUEM JJISl NCIIONIb30BAHUS B KIMHUYECKON MPAKTHKE
IUTAIlEHTapHOTO MaTepraa SBIsSeTCsl KOPOTKUI CPOK XpaHe-
HUS U3-32 PA3BUBAIOILETOCS, 1AKE B YCIOBHSIX THTIOTEPMUH,
ayTOJNM3a U M3MEHEHUS B CBSI3H C 3THM COCTaBa U CBOWCTB
3KCTPakKTOB. [l yBeJIMYEHUS CpOKAa XpPaHEHHUs TKaHEH
HCTIONB3YIOT HU3KKE TeMneparypbl. OJHaKo XpaHEeHHe TKaHeH
B 3aMOPOXXEHHOM COCTOSIHMH TaK)K€ MOXKET MPUBOIUTH K
N3MEHEHHIO CBOMCTB MOTyYaeMbIX U3 HUX 9KCTPAKTOB: arpe-
ranuy HEKOTOPBIX OEJIKOB, N3MEHEHHIO UX ONOJIOTHYeCKON
AKTUBHOCTH.

OINY nosyyanu U3 TKaHEH MIALEHTHI, IPeABAPUTEIBHO
TTOMEIICHHBIX B (QM3HOJIOTHYECKUI paCTBOP HITH PaCTBOPHI
KPHOIIPOTEKTOPOB (IMMETHICYIb(QOKCHAA, TIIHLEpHHa, 1,2-
MIPOTIaH/IHONIa), a 3aTeM 3aMOPOXKeHHBIX 10 —196°C. Otorpes
TKaHEeH IPOBOIWIN Ha BoastHO# Oane rpu 20°C. Kpuomnpo-
TEKTOPbI OTMBIBAJIN (PM3HUOIOTHIECKHM pacTBopoM. Boccra-
HOBUTENbHBIE cBOMcTBa DITY XapakTepr30Balu IO CIIOCO0-
HOCTH HHTHOMPOBATH OKPACKY PACTBOpA KaTHOH-paJAUKaja
ABTS (2,2'"-a3un0-61c(3-3THn0eH3THA30IMH-6-CyITb(hOHOBAS
KHCIIOTA)) ¥ BoccTaHaBmBath Fe*' (¢ ucmosp3oBanneM Me-
toma FRAP).

Wzyuenne nHruOMpoBaHus OKpaCKH pacTBOpa KaTHOH-
panukana ABTS 1mo3Bonmiio oxapakTepu3oBaTh COACp)KaHUe
OBICTPO 1 MEUICHHO BOCCTAHABIIMBAIOINX AHTHOKCHIAHTOB.
BoccranosurensHas akTuBHOCTh D114, n3mMepenHas meTo-
nmamu ABTS u FRAP, xoppenupyet ¢ KoHIIeHTpaluei 6enka
B 9KcTpakTax (kod¢puunentsl koppesiuu 0,937 u 0,984
COOTBETCTBEHHO). KoadduumeHT Koppesnsiiun Mexay KoH-
LIEHTpaIuel 0eka 1 aKTUBHOCTHIO MEJIEHHO BOCCTAaHAB-
nuBaromux ABTS-pagukan aHTHOKCHIAHTOB €I1le BHIIIE —
0,986. UccenoBanne oTaenbHbIX (pakimit 114, momyden-
HBIX METOZIOM T'eJIb-XpoMaTorpad iy Ha KOJIOHKE C cedaiek-
com G 200 mokazano, yTO NPAaKTHUECKH Bce (hpakuuu B
pa3HO# cTeneHu 00J1alaloT BOCCTAHABIMBAIONICH AKTHB-
HOCTBIO 110 oTHOMIEeHHIO K ABTS-panukairy. OTHocuTebHAs
BOCCTaHaBJIMBaroNas akTHBHOCTH DITY 13 3aMOpOKEeHHBIX
TKaHEH BBIIIE, YeM U3 CBEXKHX, UTO, II0-BHIUMOMY, CBA3aHO
C BIUsIHAEM Ha KoH(popMaiuio OenkoB. Hanbouee Onnzkue
pe3yibrarsl nomy4deHs! 11t 1Y n3 cBexXux 1 3aMOPOyKEHHBIX
C INIMLIEPUHOM TKaHEH.

KpnoGMOnOrMM

T. 20,2010, Ne2

Human placenta in known to possess antioxidant activi-
ty due to high concentration of bioactive substances. Such
property allows its application in order to cure different disea-
ses. It has been shown that human placenta extracts (HPEs)
possess reducing power, scavenges hydroxyl and superoxi-
de radicals and lowers NO (nitric oxide) concentration. The
main problem for placenta material application in clinical prac-
tice is its short shelf life due to autolysis, occurring even
under hypothermia and leading to extracts’ properties and
composition changes. Low temperatures are widely used
for tissue preserving. However storage of tissues in frozen
state can lead to changes in properties of their extracts such
as their biological activity and aggregation of some proteins.

HPEs were obtained from placenta tissues preliminarily
plunged into either physiological or cryoprotective solu-
tion (DMSO, glycerol, 1,2-propane diol) and frozen down to
—196°C. Thawing of tissues was carried out on water bath at
20°C. Cryoprotective agents were washed out with physi-
ological solution. Reducing properties of HPEs were evalu-
ated by ability to inhibit ABTS (2,2'-azino-bis(3-ethylbenz-
thiazoline-6-sulfonic acid)) cation radical solution absorb-
ance and ability to reduce Fe™ (FRAP).

ABTS cation radical solution absorbance inhibition as-
say permitted to characterize the content of antioxidants
responsible for slow and fast reduction. Reducing activity
of HPEs evaluated by ABTS depolarization assay and FRAP
correlates with protein concentration in extracts (correlation
coefficient 0.937 and 0.984, correspondingly). Correlation
coefficient between protein concentration and antioxidants
responsible for slow reduction is 0.986.

Investigation of separate HPEs fractions obtained using
gel-chromatography method has revealed that all the frac-
tions possess ABTS reducing activity in different extent.
Relative reducing activity of HPEs obtained from frozen-
thawed tissues was higher than from native one. This fact is
obviously associated with protein conformational changes.
The most close data are obtained for HPEs from native tis-
sues and tissues frozen-thawed with glycerol.
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3aBucMmocTtb NMPOHULAEMOCTHU MEMﬁpaH KA€TOK HAAMNMO4Y€4YHUKOB

AASl MOAEKYA psiAa KPHMOMPOTEKTOPOB OT TemmnepaTypbl

H.A. HepHOBAM
MHcTuty™ npobaem kpmobuororum u  kpuomesnumHsl HAH YkpauHbi, r. Xapbkos

Temperature Dependence of Permeability of Adrenal Cortex

Cell Membranes to Molecules of Some Cryoprotectants

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

OHUM U3 TEPCIEKTUBHBIX ITOIXOIOB K IIPOOIIeMe Jiede-
HUSI THTIOKOPTUITU3MA SIBJISIETCS] TPAHCTIIAHTAINS OPTaHHBIX,
TKaHCBBIX U KJICTOYHBIX KYJIBTYP KOPbI HAIIOYCYHUKOBBIX
kee3. KprokoHcepBUpOBaHUE — BaXKHBIN ATAI B ITPOIEcce
obecrieueHus 3amacoB TPAaHCIUIAHTAIMOHHOTO MaTepuraa.

Ilens paboThl — ompeaeneHne napameTpoB MpPOHHUIIA-
eMOCTH (KO3 (PHUIIMEHTOB TPOHUIIACMOCTH U SHEPTHIA aKTH-
BaluK) MeMOpaH KIIETOK HAIMOYCYHHKOB JIJISI MOJICKYI
stunennmkons (O1), 1,2-0yrarauona (1,2-B/1), rmumepuHa,
mumernicyiaspokenga (JMCO) u numermindopmamuia
(AM®DA).

C UCTIOTb30BaHUEM METO/1a BOTFOMOMETPHH U MO (PH-
OHUPOBaHHOW (hM3MKO-MaTeMaTHIeckol monenn Kemem-
Kavanbckoro onpeneseHbl KO3 QUIHEHTbI IPOHUIIAEMOCTH
TUIa3MaTHIECKIX MEMOpaH KJIETOK HA/IMOUYEUHUKOB JIJIsI MO-
nekyn OI, 1,2-BJ1, AMCO, rmunepuna u JIM®DA npu temrie-
parypax 35,20 u 5°C.

[ToxydeHHBIC pe3ynbTaThl MoKaszaiu, 4to mpu 5°C
MPOHUIIAEMOCTh TIa3MATHYECKUX MEMOPaH KIETOK HaJIo-
YEYHUKOB Jy1s1 uuepuHa, 1,2-BJ1, AMCO u OI" omnyaercs
HE3HAYUTENLEHO 1 HaxoauTes B auanasone 0,45-0,49x107 m/c,
uckioueHue cocranisieT MDA, npoHULIaeMOCTh KOTOPOTO
ITOYTH Ha TPH IMOPSIKA BBIIIE, YEM IPOHUIIAEMOCTb IPYTUX
HCCIIeI0BaHHBIX KpronpoTekTopos. [TIpu 35°C nanbomnbmeit
MPOHHUIIAEMOCThIO 00anaeT I, kodhUIIUeHT TPOHHUIIae-
MOCTH KOTOpOro coctaBmi 24,37x1077 mM/c, HauMEHbIIEH —
[IMIEPHH, KOG GUIIMESHT IPOHUIIAEMOCTH KOTOPOTO PaBeH
2,52x1077 m/c. TIpoHuIiaeMocTh MEMOPAH KJIETOK JIJIsI pacT-
Bopa IM®A mnipu 35°C cpaBHIMA C TPOHUIIAEMOCTHIO MOJIe-
KyJ1 Bozibl. [To mpoHuKarorieii cnocoOHOCTH Yepe3 MeMOpa-
HBI KJIETOK HaJNO4e4yHUKOB NpU 35°C KpUONPOTEKTOPHI
cocraBuiu psi: JM®DA > 3T > JIMCO = 1,2-BJ1 > munepus.

PaccunTanbl 3HaYEHNs SHEPrUi akTHBayH (£ ) mponec-
COB IIEPEHOCA BEIIECTB Yepe3 MEMOPaHBI KJICTOK Ha IOYeU-
HuKoB Juisi Moiekyn OI, rmuuepuna, 1,2-B/1, IMCO u
JAM®A. HauMeHb1IUM 3HaY€HUEM SHEPryur aKTUBALIMH Xa-
pakrepusyercs rmuuepuH (£,= 40,80 k[x/Monb), a HauboJIb-
M — OT" (£, = 93,74 xJlx/Mon).

KpnoGMOnOrMM

T. 20,2010, Ne2

The transplantation of organ, tissue and cellular cultures
of adrenal cortex is one of the efficient approach to the prob-
lem of hypocortisism treatment. Cryopreservation is impor-
tant stage for creation of the transplantable material stocks.

The research aim is to determine the permeability param-
eters (permeability coefficients and activation energies) of
adrenal cortex cell membranes for molecules of ethylene gly-
col (EG), 1,2-butane diol (1,2-BD), dimethyl formamide
(DMFA), dimethyl sulfoxide (DMSO) and glycerol.

Using the method of volumometry and the modified
physical-mathematical model of Kedem-Katchalsky the per-
meability coefficients for adrenal cortex cell membranes of
EG, 1,2-BD, DMFA, DMSO and glycerol under temperatures
of 35,20 and 5°C have been determined.

The obtained results showed that at 5°C the permeabil-
ity of adrenal cortex cell plasma membranes for EG, 1,2-BD,
DMSO and glycerol differed slightly and were within the
range of 0.45-0.49x107" m/s, excepting DMFA, which per-
meability is by three orders higher, than for molecules of
other studied substances. The highest value of permeability
coefficient at 35°C was characteristic for EG (24.37x107 m/s),
the lowest one was for glycerol (2.52x1077 m/s). Permeability
of cell membranes for DMFA molecules at 35°C is compara-
ble with permeability of water molecules. According the per-
meating ability through adrenal cortex cell membranes at
5°C the cryoprotectants form the row: DMFA >EG >DMSO =
1,2-BD > glycerol.

The values of activation energy (£,) for molecules of
EG, 1,2-BD, DMFA, DMSO and glycerol were calculated.
The lowest value of activation energy was characteristic
for glycerol (£,=40.80 kJ/mol), and the highest was for EG
(£,=93.74kJ/mol).
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OueHka Kp1O3alMTHBIX CBOWCTB HENPOHMKAIOWEro KPUOMPOTEKTOpa OKCU3TMAMPOBAHHOIO

METUALIEAAO30AbBA MPU 3aMOpPAOKUBAHUU IPUTPOLIMTOB AOHOpCKOﬁ KpoOBM 4Y€AOBEKa

O.B. Bazosckas, A.B. HUKOAEHKO
MHcTuty™ npobaem kpmobuororum u  kpuomesnumHsl HAH YkpauHbi, r. Xapbkos

Assessment of Cryoprotective Properties of Non-Penetrating Cryoprotectant,
Oxyethylated Methyl Cellosolve, During Freezing of Human Erythrocytes

O.V. Vyazovska, A.V. NIKOLENKO
Institute for Problems of Cryobiology & Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov

Lenp paboTel — HCCIegOBaHUE BIUSHHUS HEIPOHHU-
KAaloIero KpHOMPOTEKTOpa OKCHITUIMPOBAHHOTO METHII-
nesto3onbsBa (OOMII) Ha ycTOHYMBOCTH SPUTPOLUTOB K
3aMOPaKUBAHHIO.

PactBopsr OOMII (konuenTparws 20 1 30%), mpuroTos-
nennsle Ha 150 MM NaCl, no6aBnsian K 3pUTpOLUTaM B
cootHouieHu 1:1 o o0beMy npu Temneparype 20-22°C.
[Mocne 45-MUHYTHO# 3KCITO3UIIMN 00PA3IIbI 3aMOPAKHBAIIH
B IJTACTUKOBBIX KOHTEIHEepax (2 M) IyTeM HOrpyKeHHs B
XKHUIKUH a30T. OOpa31bl OTOTpeBaIn Ha BOISHOM OaHe mpu
temrmiepatype 40—42°C. CteneHs COXpaHHOCTH SPUTPOLIUTOB
OLICHMBAJIH T10 ITOKA3aTesIsIM TeMaTOKPUTa, TEMOJIH3a K OCMO-
truaeckor xpymnkocty B 0,6 1 0,9%-x pactBopax NaCl; coxep-
aHue HoHOB K* BO BHYTpHKIIETOYHOH cpe/ie U HaJlocaIKe
orpenersui Ha TuiaMeHHOM poTometpe [TAXK-1.

KproszanmrHsle cpenbl, B OCHOBE KOTOPBIX UCIIONB3yeTCs
HEIIPOHUKAIOMNUH KPHOIIPOTEKTOP, BBI3BIBAIOT PA3HYIO
CTEIEHb ICTUIPATALINH KJIETOK, YTO IPHUBOIUT K H3MEHEHHIO
nx o0beMa U, KaK CICACTBHE, YBEIHICHHIO KOJIMUECTBA KIle-
TOK B HICCIIETyeMBIX IIP00ax, YTO OTPaxKaeTCst Ha Pe3ysIbTaTax
OLICHKH [TOKa3aTeNsI COJCP)KaHNS BHY TPHUKJICTOUHOTO KaJIHsL.
Tocne sxcnozutmu sputpouutos B cpenax ¢ 20 u 30% OOML]
HaOJIOIAeTCs CTAaTUCTUYECKU 3HAYMMOE TTOBBILIICHHE CONEP-
YKaHUS BHYTPUKIIETOYHOTO KaJIMs B ONBITHBIX 00pa3nax Ha
14 (p<0,04) u 19% (p = 0,05) cOOTBETCTBEHHO, TOKA3aTENIN
reMaTOKpUTa IPH TOM CHU3MINCE B cpenHeM Ha 11 u 17%
OTHOCHTEJBHO KOHTPOJISl — SPUTPOLIMTOB, THKY OMPOBaHHBIX
B (husnosornyeckom pacteope. CorepixkaHue Kajaus B Ha-
JocajKe yBeInauIock ¢ 1,65 £ 0,16 MMOIB/1T B KOHTPOIIE 10
2,32 +0,22 mmonb/a (p=0,059) nocie sxcro3uiuu ¢ 20%-m
pactBopoM O3MI 1 110 2,95 + 0,18 mmos/ (p < 0,04) mocne
skcno3uuu ¢ 30%-m pacrBopom OOMII. BeisiBaenst no-
CTOBEpHBIE OTJIMYHS MEXITy 3TUMHU rpynnamu (p=0,02).
CrenoBaTenbHO, y)K€ Ha 3Tale SKCIO3UINH MPOUCXOAAT
OTIpezieTICHHBIC M3MEHEHHS B MeMOpaHe, KOTOPbIE TPUBOIST
K yTeuke Kanus u3 kietku. ConeprkaHne Kavs B HaZ0CaaKe
IocJie 3aMOPaXUBAHUA-0TOTPEBA SpUTPOIUTOB ¢ 20%-M
pactBopom ODOMII noBricuock 10 20,53 £ 1,6 u 10 25,2 +
1,9 MMoue/n mociie 3aMopaxknBaHus-otorpesa ¢ 30%-m
pactBopom OOMII.

YCTaHOBIIEHO, YTO COICP)KAaHUE KaIHs B 9PUTPOLUTAX
rociie 3aMmopaxxuBanus-otorpesa ¢ 20 u 30%-mu pacTBopa-
mu OOMI] cocrarsio 64 1 45% cOOTBETCTBEHHO OTHOCH-
TEJNBHO 3HAYEHHUH /10 3aMOPa’KUBAHUS MOCIE SKCIIO3UINN
KJIETOK co cpenamu. CieayeT OTMETHTh, YTO CYIIECTBYET
KOPPEJISLIUS MEeX/Ty U3MEHEHHUSIMH B COJICp)KaHUH BHY TPH-
¥ BHEKJIETOYHOI'O Kajlusd A0 M IOCJIe 3aMOpaXKHUBaHUSA-
OTOTPEBa B HCCIIEYEMBIX 00pa3nax 1 0CMOTHYECKOH yCTOM-
YUBOCTBHIO KPHOKOHCEPBHPOBAHHBIX 3pUTpouuToB. I1o pe-
3ynbpTaTaM HcclenyeMbix mokasareneit 20%-it pacTBop
OOBML npu 3aMOpaKMBaHUH SPUTPOLIUTOB ITPOSIBIII OOJIEe
BBIPA)KEHHOE KPHO3AIIUTHOE EHCTBHE 10 CPABHEHUIO C
30%-m pactBopom OOMII.

KpnoGMOnOrMM

T. 20,2010, Ne2

The research aim was to study the effect of non-penet-
rating cryoprotectant, oxyethylated methyl cellosolve
(OEMC), on freezing resistance of erythrocytes.

OEMC solutions (concentrations of 20 and 30%) pre-
pared with 150 mM NaCl were added to erythrocytes in 1:1
ratio (v/v) with the rate of 1 ml/min at 20-22°C. After 45 min
exposure the samples were frozen in 2 ml plastic containers
by plunging into liquid nitrogen. The samples were thawed
on water bath at 40—42°C. The survival rate for erythro-
cytes was assessed on hematocrit indices, osmotic fragility
in 0.6 and 0.9% of NaCl solutions and hemolysis; content
of K*ions was examined with flame photometer PAZh-1.

Cryoprotective media, based on non-penetrating cryo-
protectant, cause different rate of cell dehydration, leading
to their volume change and as a consequence to rise of cell
number in the studied samples, that is reflected on the re-
sults of estimation of the index of intracellular potassium
content. After exposure of erythrocytes in the media with
20 and 30% OEMC there is observed a statistically signifi-
cant rise in the content of intracellular potassium in the
experimental samples by 24% (p <0.04) and 19% (p =0.05),
correspondingly, herewith there was found a reduction of
hematocrit indices in average by 11 and 17% versus the
control, the erythrocytes exposed in physiological medium.
Potassium content in supernatant increased from 1.65 +
0.16 mmol/l in the control up to 2.3240.22 mmol/l (p = 0.059)
after exposure with 20% OEMC and up to 2.95 +0.18 mmol/l
(p <0.04) after exposure with 30% OEMC. There have been
found a statistically significant differences between these
groups (p = 0.02). Therefore even at the stage of exposure
the certain changes in membrane, resulting in potassium
release out of cell, took place. Potassium content in super-
natant after freeze-thawing of erythrocytes with 20% OEMC
solution increased up to 20.53 + 1.6 mmol/l and up to 25.2 +
1.9 mmol/l after freeze-thawing with 30% OEMC.

It has been established that potassium content in eryth-
rocytes after freezing with 20 and 30% OEMC solutions
made 64 and 45%, correspondingly, in respect of the values
prior to freezing after cell exposure with the media. It should
be noted that there is a correlation between the contents of
intracellular potassium before and after freeze-thawing in
the studied samples and osmotic resistance of the frozen-
thawed erythrocytes. On the results of the studied param-
eters 20% OEMC solution during freezing of erythrocytes
demonstrated more manifested cryoprotective effect if com-
pared with 30% OEMC solution.
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BAnsiHMe KpMOKOHCEpPBMPOBAHMS HA CMOCOOHOCTb HEPBHbIX KAETOK

HOBOPOXA€EHHbIX KpbiC npoAudepuposath u AucepeHuMpoBaThCs

T.A. AsfiwweHko
XapbKOBCKMA  HaUMOHaAbHbIA reaarorndyeckmii  yHusepcuteT um. [.C. CKOBOpOAb

Effect of Cryopreservation on Ability of Newborn Rat

Nerve Cells to Proliferation and Differentiation

T.D. Lyashenko
G.S. Skovoroda Kharkov National Pedagogical University

HccnenoBanne BIUSHUS HU3KUX TEMIIEPATyp Ha JKU3HE-
crioco6HOCTh HepBHBIX KieTok (HK) pasmiranoii crenenu 3pe-
JIOCTH UMEET Kak (yHAaMEHTANbHOE, TaK U IPHKIIAJTHOEC
3HaUCHHE.

Lenp paboThl — H3y4eHHE BIUSHUS KPHOKOHCEPBHPO-
BaHUs Ha cmocoOHOCTh HK HOBOPOKAEHHBIX KPBIC K TTPOJTH-
¢bepanuu u nuddepeHIuayy in vitro.

HK noy4anu u3 Mo3ra HOBOPOXKAEHHBIX KpbIC. KynsTH-
BHpPOBaHHUe KJIeTOK mpoBoauiu mpu 37°C B atmochepe 5%
CO,/95% Bosnyxa B cpeie DMEM/F12. 3amopaxusan HK B
npucytctBun 10% muveruncynbsdpokcuna (JIMCO) co cko-
poctbto 1°C/mun 10 —80°C. ITocne atoro HK nepenocuiu B
*KuIkui a3ot. Pasmopaxusamm HK mpu 40°C. Kiretku nmmy-
HOLIMTOXMMHYECKH OKPAIINBAJIN Ha MapKePHbIA OeIoK Hel-
poroB B-1y0ysus III. MUKpOCKONIUpOBaHHE U MUKPO(OTO-
ChEMKY KYJIBTYP BBINOJIHSUIM Ha MUKpockorie Axio Observer
Z1 (Carl Zeiss, I'epmanus).

KuznecrnocobHoCTh cBexkeBbIAeNeHHbIX HK Haxoannack
B npenenax 22—55%. KynsTuBrnpoBaHue Ha IPOTSDKSHUH CY-
TOK MPUBOAMIIO K TPUKPETIICHUIO HEOOIBIIIOT0 KOTMYECTBA
KJIETOK, HEKOTOPBIE 3 KOTOPHIX PacIIacThIBAIUCH. 3HAYHU-
TenbHas yacTh HenpukperieHHbix HK ¢popmuposana kpyn-
HBIC ¥ IITIOTHO YIakoBaHHbIE arperarsl. [locie 1-3-x cyTok
KyJIETUBHPOBAHMS OOJIBIIMHCTBO arperaroB NPUKPETUISUINCE
1 MX KJIETKHA MHTEHCHBHO T (hepeHIMpOBaINCH U MUTPHPO-
Baym. [Ipn sToM mudepeHIpoBaHne IPONUCXOANIIO ITPEH-
MYIIECTBEHHO B HANpaBJICHHU KJIETOK ¢ Mopdosornei
HelipoHoB. Habmonanocs 00pa3oBaHue KJIETKaMH arperaron
JUTMHHBIX OTPOCTKOB, ITO KOTOPBIM IIPOUCXOIMIIA MUTPALIUs
KJIETOK; 5—7-€ CyTKH KyJIETHBUPOBAHHS XapaKTePHU30BAINChH
(opMHpOoBaHHEM HEOOJBIINX y4acTKOB MOHOCHOs. Ha 7—
9-e CyTKM Ha IOBEPXHOCTHU INIHAIEHOTO MOHOCIIOS TTOSIBIIS-
JIMCH KIIETKH, MOP(OJIOTNUECKH TOX0KUE Ha HeIpoOIacThl.
Ha 11-15-e cyTKU KyTETHBHPOBAHHS 3TH KICTKH 00Pa30BHI-
BaJIM KOJIOHWH, KOTOPBIE B ITPOIECCE AATBHEHIIIETO KyIbTHBH-
POBaHUS yBEITHUUBAIIICE B pa3Mepax.

XKusnecrnocobnocTs nexoncepsupoaHHbIx HK cocras-
Jsa 15—65% npu cHUKEHUH KOHLIEHTpaLuu KieTok. Kak u
B KOHTPOJIBHBIX KJICTKaX, HAOIIOJAINCh NIPUKPEIVICHUE U
pacriacTeIBaHUE HEOOIIBIION YaCcTH AMHUYHBIX KJIETOK
(opMupoBaHKe arperaros rnocie 1—3-x cyToK KyIbTHBHPO-
BaHMs1. OIHAKO 3TH arperarsl ObUTH MEJIKHE U PHIXJIO yTIaKO-
BaHHbIe. [[pHUKperieHne arperaTtoB Mpoucxoamio Ha 3—4-e
CYTKH, a HadaJio (pOpMHUPOBAHNS yHaCTKOB MOHOCIIOS — Ha 6-¢
CYTKH KyJabTUBHpOBaHMA. Ha 9-e cyTku KynbTHBHpOBaHUS
MoHOc0H coctaBisl 80% noBepxHocTH TyHOK. KieTky,
MOp(OIOTHYECKH ITOX0XHE Ha HelpoOacTel, 00pa3oBbI-
Banuch Ha 10-e cyTku. DopMupoBaHUE KOJIOHHH KJIETOK Ha-
Oir0aIIOCh JIUIIB Ha 16-€ CYyTKM KyJIBTHBHPOBAHMS (Ha S cy-
TOK ITO3)K€ 10 CPABHEHHMIO CO CBE)KEBBIJICIICHHBIMH ).

[MomyueHHble pe3yabTaThl CBUAETEIBCTBYIOT O COXpaHe-
HUU CIIOCOOHOCTH K I HepeHInai U MPOIuQepaIiun
cBexeBblesieHHbIX HK HOBOPOXKIEHHBIX KPBIC MOCIIE KPHO-
KOHCEpPBHPOBAHMS.

KpnoGMOnOrMM

T. 20,2010, Ne2

Investigation of the effect of low temperatures on viabil-
ity of nerve cells (NCs) of different maturity is both of fun-
damental and applied value.

The research aim is to study the effect of cryopre-
servation on the ability of NCs derived from newborn rats to
in vitro proliferation and differentiation.

NCs were derived from brain of newborn rats. Cells were
cultured at 37°C in an atmosphere of 5% CO,/95% air in
DMEM/F12 medium. NCs were frozen in 10% DMSO pres-
ence with the rate of 1°C/min down to —80°C. Afterwards
NCs were transfered into liquid nitrogen. NCs were thawed
at 40°C. The cells were immunocytochemically stained with
neuronal marker protein B-tubilun ITI. The cultures were in-
vestigated and images were made using microscope Axio
Observer Z1 (Carl Zeiss, Germany).

Viability of freshly isolated NCs was within the limits of
22-55%. Culturing during 24 hrs resulted in the adhesion of
small number of cells, some of them flattened. The majority
of non-adhered NCs formed large and tightly packed aggre-
gates. After 1-3 culturing days the majority of aggregates
adhered and their cells intensively differentiated and mi-
grated. Herewith differentiation took place predominantly
towards the cells with morphology of neurons. Aggregates’
cells were found to form long out-growings being the site of
cell migration; the 57" culturing days were characterized
with the formation of small sites of monolayer. To the 7-9*
days on a surface of glial monolayer the cells morphologi-
cally similar to neuroblasts appeared. To the 11-15" cultur-
ing days these cells formed colonies which increased their
dimensions in the process of further culturing.

Viability of frozen-thawed NCs made 15-65% with the
reduction of cell concentration. Like in the control cells there
was observed adherence and flattening of small number of
single cells and formation of aggregates after 1-3 culturing
days. However these aggregates were small and loosely
packed. Adherence of aggregates took place to the 3—4®
days, and the start of monolayer sites’ formation was to the
6™ culturing day. To the 9" culturing day the monolayer made
80% of the wells’ surface. The formation of cells morpho-
logically similar to neuroblasts occurred to the 10" day. For-
mation of cell colonies was observed only to the 16" cultur-
ing day (5 days later if compared with freshly isolated ones).

The findings testify to a preservation of ability to differ-
entiation and proliferation of freshly isolated NCs of new-
born rats after cryopreservation.

of cryo%icmlgg]n;
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AHTUremoAnTHueckuii 3¢phekT XAoOpnpomasMHa Npu MOAM(PUKALMMU LIMTOCKEAET-

MeMﬁpaHHOrO KOMMNAEKCa 3PpUTPOLUTOB Y€AOBEKa B YCAOBUAX XOAOAOBOIO WOKa

K.B. MapkoBa', B.B. PAMA3AHOB?
'XapbkoBCKMiA HaUMOHaAbHbIA yHuBepcuTeT um. B.H.KapasuHa
2UHCTUTYT npobaem  kpuobuorormm u  KpuomeanumHsl HAH  YkpauHbl, r. Xapbkos

Anti-Hemolytic Effect of Chlorpromazine at Modification of Cytoskeleton-Membrane
Complex of Human Erythrocyte Under Cold Shock Conditions

K.V. MarkovA!, V.V. RAMAZANOV?
'"V.N. Karazin Kharkov National University
’Institute for Problems of Cryobiology & Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov

M3BecTHO, YTO U3MEHEHHE YCIOBHM OKpY Katollen cpe-
JIbl OKa3bIBACT BIUSHNE Ha (YHKIIMOHAIBHBIE  CTPYKTYP-
HBIE XapaKTEPUCTHKH KJICTOK. B ycI0BHsX 0cMOTHYECKOTO 1
TEMIIEpPAaTypPHOTO CTpPECca 3PUTPOLIMUTOB YEIOBEKA ITPOUC-
XOJISIT ITEPECTPOUKN KOMITOHEHTOB MEMOpaHbI 1/HMJIH LIUTO-
CKeJIeTa OTHOCHTEITBHO JIPYT JPYTa, a TAKXKE HAPYILICHUS OeI-
KOBO-JIMITUTHBIX CBs3ei. UyBCTBUTEIBHOCTB KJIETOK K TOZI00-
HBIM CTPECCOBBIM BO3JICHCTBUSAM MOXHO HAIPaBIEHHO MO-
T UIMPOBATS.

Ha xapaxTtep B3anMoaelcTBHSA epuEepHISCKIX OCITKOB
¢ MeMOpaHOH MOTYT OKa3aTh BIIMSHHE KATHOHHBIC aM(H-
TIaThI, K KOTOPBIM OTHOCHTCS XJopripomasuH (XI1P). Moure-
KYJISIPHBIM MEXaHU3M aHTUTeMoUTHIeckoro aencraus XI1P
Ha JaHHBII MOMEHT He BbISICHEH. ISl pacKpBITHS MEXaHH-
3Ma €ro AaHTUT'€MOJINTHIECKOTO ICHCTBHUS B YCIIOBHSIX XOJIO-
JIOBOTO IIOKAa SPUTPOIMTOB YEJIOBEKA MBI MCHOIb30BAIN
00paboTKy MOIU(PUKATOPAMH UTOCKEICT-MEMOPAHHOTO
KOMILJIEKCa. DpUTponuThl 0OpadareiBanmu SH-peareHTamu:
napaxiiopmepkypuitbenzoarom (IIXMB), noganeramuaom
(MAA), N-atmnmanenmunom (N-OM), a taxoke 4,4-1un3o-
THOLMAHCTUIILOCH-2,2-ucynbdonarom (ANJC). s atoro
KJIETKH, 00paboTaHHBIe MOIU(DUKATOPAMH, IEPEHOCHIH B
THIEPTOHUYECKHE cpeibl pazmaHoro cocrasa (0,15 M NaCl
+ 0—0,9 M caxapo3sl) npu 37°C, conepxkamuue XIIP (B a¢-
(extuBHOM KoHIIeHTpanuu 100 MkM), a 3aTeM ToABEepraIn
JelicTBHUIO TUIIepToHndeckoro pactaopa 1,2 M NaCl (37°C)
" oxJaxaeHuro 1o 0°C.

W3y4enue X010/10BOT0 II0KA SPUTPOLIUTOB B IPHCYTCT-
Bun XIIP mo3Bosinio oGHapyKUTh AHTUTEMOJIUTHIECKYIO
aKTUBHOCTH (AI'A) TaHHOTO BEIIECTBa MO OTHOIIEHHIO K KITIET-
kaM (Ha ypoBHe 53%). [Tpn MoguduKaImuy UToCKeNneT-MeM0-
paHHOTO KomIuiekca 3anurHoe BimsiHue X1 1P B 3HaunTeIbHOM
CTETEeHH CHIKaeTCsl.

VYposenb AI'A XIIP 3aBucut ot MoaudukaTopa, KOTo-
PpbIM OblITa 00paboTaHa KJIETKa Ha PEIBAPUTEIILHBIX ITalax.

[penpapurensHas 00padoTka putpormToB A A cHIDKaeT
ATA XTIP B TaKoii xe cTerneHu, 9to 1 0opadotka MAA/ITXMBb.
Hawubonpimee yraeraromee aericteue Ha ATA XITP okassiBaeT
voudukanust [IXMB u IN/IC, a HanmenbIee — N-DM.

Ckopee Bcero, aeiictBue XIIP umeer xoMIieKcHbIN
XapakTep, OKa3bIBas BIMSIHUE Ha JIUMUIHBIC U OCIKOBBIC KOM-
MOHEHTHI MEeMOpPaHbI, TEM CaMbIM M3MEHSS CBSI3U MEKIY
KOMITOHEHTaMH 1 MX IPOCTPaHCTBEHHOE pactnookenue. [1o-
Jy4eHHBIC PE3yJIbTaThl MO3BOJSIOT MPEATNOI0KHUTH, YTO
mobas MOTU(UKAIIUSA [IUTOCKEIeT-MEeMOPaHHBIX KOMIIO-
HEHTOB MPUBOJUT K CHIDKCHHIO IIEPTypOUpYIOIIeH aKTHB-
Hoctu XIIP u, cnegoBarenbHO, €r0 aHTUTEMOJIUTHYECKON
3¢ PEKTHBHOCTH.

KpnoGMOnOrMM

T. 20,2010, Ne2

The change in environment is known to affect functional
and structural parameters of cells. Under conditions of
osmotic and temperature stress of human erythrocytes there
are occurred the sterical rearrangements of the components
of membrane and/or cytoskeleton, as well as the disorders
in protein-lipid bonds. Cell sensitivity to similar stress
effects may be target-modified.

Cation amphipates, which chlorpromazine (CPR) is
referred to, may affect the character of interaction of peri-
pheral proteins with membrane. Molecular mechanism of
anti-hemolytic effect of CPR is not clear for now. To clear up
the mechanism of its anti-hemolytic effect under cold shock
effect we used the treatment with modifiers of cytoskeleton-
membrane complex. Erythrocytes were trated with SH-rea-
gents: parachloromercuribenzoate (PCMB), iodacetamide
(IAA), N-ethyl maleimide (NEM), as well as 4,4-diisotiocyan-
stilbene-2,2-disulfonate (DIDS). For this aim the cells treated
with the modifiers were removed into hypertonic media of
different composition (0.15 M NaCl + 0—0.9 M sucrose) at
37°C, containing CPR (under effective concentration of
100 uM), and then were subjected to the effect of 1.2 M
NaCl hypertonic solution (37°C) and cooling down to 0°C.

The study of cold shock of erythrocytes in CPR presen-
ce enabled the revealing of anti-hemolytic activity (AHA)
for this substance in respect to the cells (at the level of
53%). During modification of cytoskeleton-membrane comp-
lex the protective effect of CPR significantly reduces.

The level of CPR AHA depends on the fact which modi-
fier the cell was treated with at preliminary stages.

Pre-treatment of erythrocytes with IAA reduces the CPR
AHA at the same rate as the one with IAA/PCMB. The
most suppressing effect on CPR AHA is rendered by the
modification of PCMB and DIDS, and the less influence is
made by NEM.

The effect of CPR is likely of a combined character,
affecting both lipid and protein components of membranes,
thereby changing the bonds between the components and
their spatial location. The findings enable the supposition
that any modification of cytoskeleton-membrane compo-
nents results in a reduction of perturbating activity of CPR
and consequently its anti-hemolytic efficiency.
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BAusitHne ammMAOB MU AMOAOB Ha MHTEHCUMBHOCTb NepPeKUCHOIN0 OKHUCAEHUA

AUIMUAOB CMepMbl NTUL NMPU TUNOTEPMUU

M.H. MapTbitiok!, O.B. TABMAER?
"MHCTUTYT npobaem  kpuobuorormm u  Kpuomeanumusl HAH Ykpaunbl, r. Xapbkos
2MHcTuTyT ntmuesoactBa YAAH, n. bopku, XapbkoBckasi OOA.

Effect of Amides and Diols on Intensity of Lipid Peroxidation
of Avian Sperm Under Hypothermia

I.N. MartynYuk!, O.V. GAVILEY?

'Institute for Problems of Cryobiology & Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov
?Institute of Poultry Farming of Ukrainian Academy of Agricultural Sciences, Borki, Kharkov Region

[IpencraButenu kiacca JUOJIOB M aMUI0B IIUPOKO HC-
MTOJB3YIOTCS KaK KPHOIPOTEKTOPHI IIPH KPHOKOHCEPBUPO-
BaHUM CIEPMBI NTHUI], HO OKA3bIBAIOT IUTOTOKCHYECKOE
JIeiCTBHE HA CIIEPMAaTO30MIbI yrKe Ha ATare HOATOTOBKH K
3aMOPAKUBAHHIO, OCHOBHOM MHUIIIEHBIO KOTOPOTO SBIISIOTCS
LUTOIIa3MaTHIECKHE, AKPOCOMATBbHBIE M MUTOXOH/IPUAITh-
Hble MeMOpansl. [lonanas in vitro B ycroBHs THIIEPOKCHH,
CIIepMAaTO30H1bI TIOABEPTAIOTCS OKHCIUTEIBHOMY CTPECCy,
KOTOPBIN MPUBOAUT K MOSBICHUIO MOP(OIOTHIECKUX
Je(eKToB, CHKEHHUIO UX ITOJIBUKHOCTH U OTLIOIOTBOPSIIO-
wieit criocooHocTi. OZIHOBpEMEHHO aKTUBHBIE (POPMBI KHC-
JI0poJia ¥ CBOOOIHBIE paIuKaIbl HEHACHIIIIEHHBIX KUPHBIX
KHUCJIOT yYacTBYIOT B BAXKHBIX (DYHKIIMOHAIIBHBIX ITPOLIECCaX
CIIEPMHEB: aKPOCOMHOM peaKkIny, KanaluTaI|H 1 OILIOJI0-
TBOPEHUH.

HcenenoBano conepxanue BTOPHIHBIX (THAPOIIEPEKUCH
JTUNHUI0B) U KOoHeuHBIX (ocHOBaHUs [ludda) mpomykros
niepexrcHoro okucnenust munuaoB (ITOJT) B oOpasiax cnep-
MBI IIeTyxa ¥ HH0Ka (10° KIIeToK/MIT) Hociie HHKyOaluu B
teyeHue 30 muH ipu 20°C ¢ popmamunom (PA), N,N-mime-
tundopmamunom (JIM®DPA), N,N-aumeTuI-anieTaMuaoM
(AMAILL), stunenruxonem (1), 1,2-nponananonom (1,2-
I10), 2,3-0yranauonom (2,3-BJ1). OnHOBpEMEHHO U3yYalln
HOJIBIKHOCTD M ITOACYUTHIBAIIN KOJTMIECTBO CIIEPMATO30H/I0B
C MMOBPEXKICHHOM MEMOPAHO#1 C TIOMOIIIBI0 MHKPOCKOIIa AXi0
Observer Z1 (Carl Zeiss, I'epmanns).

YeranosneHo, uto nuHTeHcUBHOCTH [1OJ B ciepme uHt0-
Ka BBIIIIE, YEM B CIIEpMeE MIETyXa, 4TO 00YCIOBICHO, BUIUMO,
Ooree BEICOKOH TEKy4eCThIO U OOJBIINM COAEPKaHNUEM I10-
JIMHEHACHIEHHBIX )UPHBIX KACIOT ¢ n=9 (B 2,5 pa3a BhIIIIe)
B MeMOpaHax CIIepMaTO30H10B HHAIOKA.

WHkybanus cepMueB MeTyxa U MHIIOKA C KPUOIPO-
TEKTOpaMH NMPUBOIUT K N3MEHEHHUIO H3yYCHHBIX XapaKTe-
PHUCTHK HEMHIyIIMPOBAaHHOTO U HHynupoBaHHOro [10JI mx
MeMOpaH. CTerneHb BIUSHIA aMUIOB U JHOJIOB Ha CBOOOTHO-
paauKaIbHOE OKHCIICHHE JINITUAOB B CIIEpMe NeTyXa U HH-
JIFOKA IIPY XPaHEHHUH B YCIIOBHSIX THIIOTEPMHHU COTIIACyeTCs
C YMEHBIIICHHEM HOJIBIYKHOCTH U KOJIMYECTBOM MOP(OIOTH-
YECKH ITOBPEXICHHBIX KJIETOK B X IIPHCYTCTBHH.

O0cyxmaeTcs BO3MOXKHBI MEXaHU3M JICHCTBUS H3yUCH-
HBIX BEILECTB Ha CBOOOJHOPAINKAIIBHOE OKHUCIICHHE JIMIIHIOB
CIIEpPMBI IITHI], 00YCIIOBICHHOTO KaK X (PU3UKO-XHUMUYEeC-
KHMH CBOMCTBaMH, B YaCTHOCTH MEMOPaHOTPOITHOCTHIO,
IPOHHUIIAEMOCTBIO B KJIETKH U CHOCOOHOCTBIO BIUATH HA
TPAHCIOPT APYTUX MOJIEKYIT yepe3 MeMOpaHy, Tak 1 0COOSH-
HOCTSMH JIMITUAHOTO COCTaBa MEMOpaH CIIepMaTO30UIOB
neTyxa 1 MHJIIOKA.

KpuoGMOROrIM

T. 20,2010, Ne2

The representatives of the class of diols and amides
have been widely used as cryoprotective agents during
cryopreservation of avian sperm, but they cause cytotoxic
effect on spermatozoa even at the stage of preparing to
freezing, the main target of which is cytoplasm, acrosomal
and mitochondrial membranes. Entering in vitro hyperoxia
conditions the spermatozoa are subjected to oxidative stress
resulting in the appearance of morphological defects, reduc-
tion of their motility and fertilizing ability. Simultaneously
the active oxygen species and free radicals of unsaturated
fatty acids participate in important functional processes of
spermatozoa: acrosomal reaction, capacitation and fertili-
zation.

There has been investigated the content of secondary
(lipid hydroperoxides) and final (Shiff bases) products of
lipid peroxidation (LPO) in the samples of fowl and turkey
sperm (10° cells per ml) after incubation for 30 min at 20°C
with formamide (FA), N,N-dimethyl formamide (DMFA),
N,N-dimethyl acetamide (DMAC), ethylene glycol (EG), 1,2-
propane diol (1,2-PD), 2,3-butane diol (2,3-BD). The motility
and number of spermatozoa with damaged membrane were
estimated simultaneously using microscope Axio Observer
Z1 (Carl Zeiss, Germany).

It has been established that the intensity of LPO in tur-
key sperm is higher than in fowl sperm, stipulated apparently
by higher fluidity and content of polyunsaturated fatty acids
withn=9 (2.5 times higher) in membranes of turkey sperma-
tozoa.

Incubation of fowl and turkey spermatozoa with cryo-
protectants results in the change of the studied charac-
teristics of non-induced and induced LPO of their memb-
ranes. The effect degree of amides and diols on free radical
lipid oxidation in the sperm of fowl and turkey under hypo-
thermic storage at hypothermia is in accordance with the
lessening of the motility and amount of morphologically
damaged cells in their presence.

There is discussed the possible mechanism of the effect
of the studied substances on free radical lipid peroxidation
of avian sperm, stipulated both with their physical and che-
mical properties, in particular membrane tropicity, permeation
into cells, as well as the ability to affect the transport of
other molecules via membrane, and the peculiarities of lipid
composition of membrane of fowl and turkey spermatozoa.
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Me3eHxMMaAbHbIE CTPOMAaAbHbIE KAETKM XKUPOBOW TKaHM
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IO.A. TTETPEHKO
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Adipose Tissue Derived Mesenchymal Stromal Cells: Differentiation

Capacities and Potential for Low Temperature Preservation

Yu.A. PERENKO
Institute for Problems of Cryobiology & Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov

Kuposast Tkanb (JKT) B3pocioro yenoBeka npecTapisieT
c000#f HOCTYNHBIN anbTepHATUBHBIH MCTOYHHK ME3EH-
XUMAJIbHBIX CTpOMaTBHBIX Ki1eToK (MCK) mis perenepaTuBHOM
MEIUIIUHBI U TKAaHEBON HH)KEHEPUH.

Ienp paboThl — OICHUTH MOP(HOIOTHICCKHE OCOOCH-
HocTH, MMMYyHO(peHoTun u ciocoonocts MCK XKT k Ha-
npaBieHHON nuddepeHIPOBKeE in Vitro B pa3InIHBIX Me-
3€HXMMAaJIbHBIX 1 HEME3EHXMMAaJIbHBIX HAITPABIICHUSIX.

JKupoByto TKaHB YeTI0BeKa MOTyYalIy B Pe3y/IbTaTe JIUIOo-
CaKIIMH IOCJIe TUCBMEHHOT0 COMIaCHst TPOHH(MOPMHUPOBaH-
Horo oropa. MCK XT Beigensnu u KyJIsTHBHPOBAIH KakK
onucano Hamu panee (Ilerpenko A.JO. u coasrt., 2008).
Nmmynodenorrn MCK KT onpezernsimi MeToiaMu IpOTOY-
HOW IIUTOMETPUH U UIMMYHOIUTOXUMHUH. D(H(HEKTHBHOCTH
KOJIOHHEOOpa30BaHUs OLCHUBAIM Tocie 14 CyTOK KylbTH-
supoBanust MCK XT npu nmocesHoit n03e 40 kieTok/cm?.
ATUIIOTeHHYIO U OCTEOT€HHYI0 HHAYKIUIO KIETOK ITPOBO-
JIWJIY TTyTEM KyJIBTHBUPOBAHUS B TeUeHHUE 21 CYTOK B cpefiax,
comepkamux crenupudeckue GaxTopbl AU PEpeHIIH-
POBKH. DHIOTEIHAIBHBINA TOTEHINAN KJIETOK Ha PA3THYHBIX
STanax KyJIsTHUBUPOBAHMS ONPEAEIISIIN TP OCEBE KIETOK
BO BHEKJICTOYHBIH MaTpukc Matrigel B cpeie, comeprkanieit
cneunduyeckue GpaxkTopsl 3HIOTENHANBHON AuddepeH-
upoBku. [Iuddepennmposky MCK XKT B nHcynmuH-nipomy-
LUPYIOUINE KJICTKH MPOBOIMIIN IIPH KyJIHTHBHPOBAaHHUHU B
TeUeHHUE 3 HeNlelb B Cpejie ¢ BRICOKUM (25 MM) coneprkaHreM
IJIFOKO3BI B IIPUCYTCTBUH WX NIPH OTCYTCTBUHU SKCTPAKTOB
NIOJKEITYIOYHOM JKeJe3bl.

Bbu1o oTMeueHo, 4To 3 PEeKTHBHOCTH KOJIOHHE0Opa3o-
Bauns MCK KT cocrasmsina oxosno 8%. [Ipu muddepentu-
poBke nonuknoHansHbIX KyasTyp MCK XKT B agunoreHHOM
1 OCTEOT€HHOM HallpaBJIeHUSIX OTMEYEHO, 4TO OKoiI0 50%
BCEX KOJIOHUI COCTOSIJIM WITH BKJIFOUAIIN KIETKH, Tuddepen-
IIMPOBAHHBIC B IPUBEACHHBIX HANIpaBiIeHUsX. OLleHeH 0CTeo-
Y aJIUTIOTeHHBIN ToTeHInan oomei KynsTypsl MCK KT Ha
Pa3IMYHbIX 3Tanax KyJIsTUBHPOBaHUs. [Ipy onieHKe 3Ha0TE-
JIMAJILHOrO IIOTeHIMAaa 06110 BeIgBiieHO, uTo MCK XT Ha
Pa3JIMYHBIX dTanax KyJIFTUBHPOBAHHUS CIIOCOOHBI K 00pa3o-
BaHHUIO KAITMIUISIPONIOAOOHBIX CTPYKTYP B ClielIM(UIECKOM
BHEKJIETOUHOM MaTpukce. Hanpasnennas nuddepeHmpos-
ka MCK XXT B uHCYnHH-TIPOAYILIMPYIOIIHE KJIETKU TPHBOIH-
J1a K ©3MEHEHHNIO MOP(OJIOTHH KIIETOK, a TaKkke 00pa3oBa-
HUIO arperaTtoB, HAIIOMUHAIONIMX KiacTepsl. [Ipu sToM
KJICTKH, HaXoJIs1IHecs KaK B MOHOCIIOE, TaK U B arperarax,
MO3UTHBHO OKPAIINBAINCh TUTH30HOM, a TAKXKE MOHOKJIIO-
HaJIbHBIMU aHTUTEIAMU Ha HHCYJIMH U IPOUHCYIIHH.

Takum 00pa3om, Co3maHie HU3KOTEMIIEPaTyPHBIX OaH-
xoB MCK KT B3pociioro uenoBeka sBiIseTCsl HEPCHEKTUB-
HBIM JUISL pETeHEPAaTHBHON MEIUIIHEI ¥ TKAaHEBOW MHKEHE-
PHH 32 CYET YHHKAJIBHOTO MYJIBTHIIMHEHHOTO ITOTEHIIHAIa
JTAHHBIX KJICTOK.

KpuoGMOROrIM

T. 20,2010, Ne2

Human adult adipose tissue (AT) is accessible alter-
native source of mesenchymal stromal cells (MSCs) for
regenerative medicine and tissue engineering.

The aim of this study was to assess the morphological
properties, immunophenotype and ability of AT MSCs for
in vitro differentiation into different mesenchymal and non-
mesenchymal lineages.

Human AT was derived after liposuction procedure with
the patient informed consent. AT MSCs were isolated and
cultured as previously described (Petrenko A.Yu. et al. 2008).
Immunophenotype of AT MSCs was determined by flow
cytometry and immunocytochemistry. Clonogenic efficien-
cy was assessed after 14 days of culture with the plating
density 40 cells per cm?. Adipogenic and osteogenic dif-
ferentiation of cells was prepared by 21 days of culture in
media, supplemented with specific induction factors. Endo-
thelial potential of MSC at different stages of culture was
assessed after plating of cells into extracellular matrix Mat-
rigel in media, supplemented with specific factors of endo-
thelial differentiation. Differentiation of AT MSCs into
insulin-producing cells was prepared during 3 weeks of
culture in high (25 mM) glucose medium in the presence or
absence of pancreatic extracts.

It was found that AT MSCs clonogenic efficiency com-
prised about 8%. Differentiation of polyclonal cultures of
AT MSCs into adipogenic and osteogenic directions
showed that about 50% of colonies were comprised or
contained cells differentiated in described directions. The
osteogenic and adipogenic potential of AT MSC at different
stages of culture was also assessed. AT MSC at different
stages of cultivation were able to form capillary-like struc-
tures in extra-cellular matrix confirming the endothelial diffe-
rentiation potential of cells. Induced differentiation of AT
MSC into insulin-producing cells resulted in the change of
cell morphology as well as formation of cluster-like aggre-
gates. Both cells in monolayer and in aggregates were
positively stained by ditizone, as well as by monoclonal
antibodies to insulin and proinsulin.

Therefore, the development of low temperature banks
of human adult AT MSC is perspective for regenerative
medicine and tissue engineering due to unique multilineage
potential of these cells.
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Investigation of Cell Mechanisms of Mammal Cold Adaptation

O.V. BONDARENKO
V.N. Karazin Kharkov National University
Institute for Problems of Cryobiology & Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov

MuTepecHoi MOIEbI0 NCCIEeIOBAaHUS TEMIIEPATYPHOM
aJanTanuy OpraHu3Ma MIICKOIIMTAIOIINX SBIISIETCS MOJEIb
HUCKYCCTBEHHOI0 rumobuosa mo merony Andjus-Bach-
metjev-Giaya (ABG) (Andjus R.K., Smith A.U., 1955). IIpn
9TOM CHIKAETCsl TEMIIepaTypa Tejla MICKOIMTAIOIIETo 10
16—17°C. B nenom no HEKOTOPHIM MapaMeTpaM OpraHu3Ma
JKMBOTHOE ITEPEXO/IUT B COCTOSHHE, CXOTHOE C €CTECTBEHHOM
rudepranueii (Mel’nychuk S.D., Vykhovanets’ V.I., 2005).

Lens paboTs! — BBISIBUTH pa3iinyus B PEaKIHUU KIETOK
TOMOUOTEPMHBIX (KPBIC) U TETEPOTEPMHBIX (XOMSIKOB) JKH-
BOTHBIX Ha ITPEeOBIBaHNE UX B COCTOSIHUU HCKYCCTBEHHOTO
ruroduno3a mo meroxy ABG.

Y106HBIM 00BEKTOM HCCIEIOBAHMUS KICTOUHBIX PEAKIHH
ABJISIETCS SpUTpOoLUT. Tem Gomee 4To KpOBEHOCHAs CUCTEMA
3UMOCIISIIINX, B OTIIMYHE OT APYTUX CUCTEM, IPOIOIDKACT
(YHKIIMOHMPOBATH M NpH CyOHYIIEBOH TeMIIepaType Tela
THOEpPHATOPOB.

Campanella et al. (2005), Chuu Low (2006) mokazanu,
YTO KJIFOUYEBbIe )EPMEHTHI INIMKOJIN3a MOTYT NEPEXOJNTH B
MeMOpaHHO-CBSI3aHHOE COCTOSHHE, YTO HHIHOUPYET UX aK-
TUBHOCTB. [IpH 9TOM HX CBA3BIBaHUE C IUTOIIa3MaTHYEC-
KHM JIOMEHOM O€JIKa IOJI0CH! 3 KOHKYPHUPYET CO CBS3bIBAHUEM
reMono0nHa B ie30kcuopme. MBI Ipearonaraem, 4To 3To
MPOUCXOAUT H B CIIydae NOACTPOHKH MeTaboIi3Ma SpUTPO-
IIUTa K THIIOMETa00JIMYEeCKOMY COCTOSIHHIO OpTaHU3Ma.

B pabote uccrnenoBanu 3pUTPOILUTHI KPBIC U XOMSIKOB:
KOHTPOJBHBIX, B cocTodHnu ABG 1 uepes 2 u 24 4 nocie
ABG, a 17151 XOMSIKOB — TaKyK€ U B COCTOSTHUY 3UMHEHN 1 BHECE-
30HHOH CIsTUKH. [IMHAMHUYEeCKOEe COCTOSHHE ITUTO30JIs
oueHnBaiu MeToaoM DIIP clTMHOBBIX 30HIOB € UCITOJIB30-
BaHueM ruapoduiasoro TEMITOHa u ymmpsitorero ares-
Ta— (peppulManuia KaJus, He TPOHUKAIOIIETO B UHTAKTHBIC
SPUTPOLHTHL.

OOHapy>KeHO, YTO COCTOSIHUE MCKYCCTBEHHOTO THIIO-
6103a CONpOBOKAaETCS BIPaKeHHBIM CHIKeHHeM (20%)
MHUKPOBSA3KOCTH LIUTO30JI KaK y XOMSKOB, TaK M y KpBIC.
Uepes 2 4y mocne Bo3aeicTBUA (HPHU3HOIOTHYECKHIE TTOKa3a-
TEJH )KUBOTHBIX HE OTIIMYAIHNCH OT KOHTPONbHBIX. OTHAKO
M3MEHEHUS TUHAMHUYECKOTO COCTOSIHUS INTO30J1s1 HAaOJIr0-
Januch BILIOTH 10 24 4 nocne ABG u paznuuanuch ass ro-
MOHOTEPMHBIX ¥ T€TePOTEPMHBIX MIICKOTIMTaoMNX. MHUKpo-
BSI3KOCTbH IIUTO30JISI SPUTPOLIUTOB “3UMHUX” U “OCEHHUX
XOMSIKOB CHIDKaJlach Ha 28 + 2% 1 ANHAMHUYECKOE COCTOSIHUE
UTO30J151 OBLIO OJIM3KUM K XapaKTepPHOMY JUIsl 3SUMHEH I'H-
OepHanuy. Y “IeTHUX” XOMSKOB M KPBIC Yepe3 CyTKHU IOCIIe
rurno0103a OHO MPHOIIKAIOCH K KOHTPOITIO.

CHmKeHHne MUKPOBSA3KOCTH IIUTO30JI5I MOXKET OBITh CIEA-
CTBHEM YBEJHUEHUS B HEM KOJIMYECTBAa CBOOOIHOM BOAKI B
pe3yibTare nepexoaa HEKOTOPBIX IIUTO30JIbHBIX KOMITOHEH-
TOB B MEMOpaHHO-CBSI3aHHOE COCTOSIHHE WJTH YBEIHYCHHUS
o0BbeMa KIIETKH, OJJHAKO PE3YIIBTaThl CBETOBOH MUKPOCKOIIHI
CBHJICTEIBCTBYIOT, YTO 00BEM 3PUTPOLUTOB CYIIECTBEHHO
HE U3MEHSUICS.

KpuoGMOROrIM

T. 20,2010, Ne2

An artificial hypobiosis model according to the Andjus-
Bachmetjev-Giaya (ABG) method (Andjus R.K., Smith A.U.,
1955) is an interesting one for studying mammal organism
temperature adaptation. It results in mammal body tempe-
rature decrease down to 16—17°C. In general, under some
physiological parameters an animal transits into a state simi-
lar to a natural hibernation (Mel’nychuk S.D., Vykhova-
nets’ V.I., 2005).

The goal of our study is to realize if there are any differen-
ces between heterotherm and homoiotherm mammals in their
cell response to the state of artificial hypobiosis according
to the ABG-method.

A convenient object of cell response studies is an eryth-
rocyte. Especially due to the fact that the circulatory system
of hibernators unlike some others continues functioning
even at subzero body temperature.

Campanella et al. (2005), Chu & Low (2006) have shown
that key glycolytic enzymes (GEs) turn into membrane-
bound state that inhibits its activity. Herewith the GEs com-
pete with desoxyhemoglobin for binding centers on a band 3
cytoplasm domain. We suggest that these events occur to
tune erythrocyte metabolism up organism hypometabolic
state.

Erythrocytes of rats and Syrian hamsters: control, in
ABGe-state and 2 and 24 hrs after it were investigated. RBCs
from winter-hibernating hamsters and those from non-
seasonal hibernations were also investigated. A cytosol
dynamic state was evaluated by EPR spin probe method
using TEMPON hydrophilic probe and broadening agent
potassium ferricyanide, which don’t penetrate into intact
erythrocytes.

It was found that hypometabolic state (ABG) induced
significant (20%) cytosol microviscosity decreasing for both
hamsters and rats. There were no differences in physio-
logical state of the animals in comparison to the control
group 2 hours later ABG-state. However changes in cytosol
dynamic state were revealed up to 24 hours after ABG-state
and were different for heterotherm and homoiotherm mam-
mals. Cytosol microviscosity for “winter” and “autumn”
hamsters decreased by 28 + 2%, and dynamic state of cytosol
became similar to typical for winter hibernation state. How-
ever for “summer” hamsters and rats it became similar to
the control in a day after hypobiosis.

The observed decrease in cytosol microviscosity may
be a result of increasing the quantity of free water due to
transition of some cytosole components into membrane-
bound state. Lowering of erythrocytes’ cytosol micro-
viscosity could also been initiated by increasing of cellular
volume; however, results of light microscopy indicate that
volume of erythrocytes remained unchanged.
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OnHIM 13 acTeKTOB KpHOONOJIOTHIECKUX HCCIIEA0BAHNH
ABIISICTCS U3YUCHHE BIMSIHUSA KPHOIIPOTEKTOPOB U HU3KUX
TEMIIEpaTyp Ha CTaOMIBHOCTD ITPOCTPAHCTBEHHON CTPYK-
Typsl 6enkoB. [Ipobnema neHaryparyu u ponauHra OeIKoB
HMMeEEeT TaKkXe W MeAMIMHCKoe 3HaueHue. [Ipuunnoil psaa
CMEpTENbHO ONACHBIX OO0JIe3HEH UYeloBeKa M KMBOTHBIX
SIBIISICTCSI arperaryst Oesika, KOTopasi, B CBOIO 0uepe/ib, 00yc-
JIOBJICHA HETPaBWJIBHBIM (OJIUHTOM JHOO0 necTaduiu-
3aruel GEIKOBBIX MOJICKYII.

TepMoauHamMHUYeCKHE XapaKTEePUCTUKH ITpoIiecca TeTl-
JIOBOH AeHaTypaluy OeNKOB IOA BIUSHHEM pa3iIMYHBIX
(HM3UKO-XUMHYECKHX (haKTOPOB CBUIETENBCTBYIOT O KOH(OP-
MAaIMOHHBIX U3MEHEHUIX MOJICKYII.

OnHIM U3 OCHOBHBIX METO/IOB U3Y4EHHUS TEIUIOBON AeHA-
Typanuu OenkoB siBisiercs auddepeHnranbaas CKaHu-
pytomas kanopumerpus. Kamopumerpus — MeTon, mo3Boss-
IOLTUI IPSIMO M3MEPSITh TEPMOJUHAMHYECKHE XapaKTe-
PHUCTHKH OEJIKOB U IPyTUX BEIICCTB U U3Y4aTh JHEPTCTUKY
MPOIIECCOB, CBA3aHHBIX C KOHPOPMAIIMOHHBIMH IPEBpaIe-
HUSIMHU OCITKOBBIX MOJIEKYJI.

Paspaboranubiii amst qaHHbIX 1esel B [TynmHo nudde-
PCHIMANIBHBIN CKAaHUPYIOMINH aMadaTHIeCKUil MUKPOKa-
JopumMeTp Tperbero nokonenus JJACM-4 npenHazHayeH Jyis
BBICOKOUYBCTBUTEIIFHOTO TEIIOBOTO aHAJIN3a )KUAKOCTEH B
nHTepBaie Temmneparyp ot 0,5 go 130°C. IIpunmwmn ero neicr-
BUS 3aKJIFOYAETCS B PETUCTPALINH PA3HOCTH TETUIOBBIX MOIII-
HOCTEH, BBIICJISIEMBIX MM ITOTVIOIIAEMBIX B KAaJIOPUMETPH-
YECKHX KaMepax, IPOrPEBAEMBIX C TOCTOSTHHOW MOIITHOCTHIO
B anunabaTuueckux ycioBusx. Kamopumerp paboraer ¢
KOMITEHCaIlMe pa3HOCTH TETUIOBBIX MOIIIHOCTEH, BO3HUKA-
IOIINX B IIPOIIECCE HArPeBa UCCIIELyeMOM )KUAKOCTH U KU~
KOCTH CpaBHEHHS. 3aBUCHUMOCTh CHTHAJa, IIPOIIOPLNO-
HAJIBHOTO MOIIHOCTH KOMIICHCAIHH, OT TEMIIEPaTypHI pe-
THCTPHUPYETCS ABYXKOOPIMHATHBIM CAMOIHICIIEM.

Hawmu ObUT0 MicciTeoBaHO BIHSHUCE TIHLIEpHHA, 1,2-Tipo-
nauauona (1,2-11)]) 1 oOKCHI TUITUPOBAHHOTO TIHIIEPHHA CO
crenenpo nonuMepusanum 5 (OOI ) Ha Tertopusmyec-
KHe mapameTpsl JeHarypauuu remornoouHa (Hb) Obika.
[Tokazano, yTo MpUCYTCTBHE DIMIepuHa B pactBope Hb
MIPUBOIUT K IOSIBJICHUIO 3K30TEPMHUYECKOH arperanuu,
BBIPQ)KEHHOW TEM CHJIbHEE, YeM BBIIIE KOHIIEHTPAIUs He-
3NIEKTPOJINTA B pacTBOpe remorniodnna. Ha ocHoBanny ana-
JIU3a 3HAYEHUH MOy IIHPUHBI IMKOB JCHATyPaLlii TeMOTJIO-
OWHA ¥ IX CHMMETPUYHOCTH yCTaHOBIICHO, 4T 1,2-I1]] moHu-
JKaeT KOOIIepaTUBHOCTB IIpoIiecca MIIaBICHHS.

[TocTpoeHbl 3aBUCUMOCTH TEIIIOPHU3INICCKUX T1apa-
METpOB (TEMIEpaTypbl U SHTAIBIINH JICHATYPALIX TeMOIJIO-
Ouna) or kouuentpanun O3  u 1,2-11J1. Cumxenne
TeMIeparypsl iasieHnst Hb ¢ yBennieHneM KoHIeHTpayn
kak 1,2-I1J1, Tax u OO yKa3blBaeT Ha yMEHBIIECHUE
CTaOMJIBHOCTH TIPOCTPAHCTBEHHOH CTPYKTYPHI MOJIECKYJIBI
Hb. Onnaxo 031”“: i MEHBIIIEH CTEIICHN OKa3bIBACT BIIMSHIE
Ha KOH(opMaMoHHY0 cTabmibHOCTH Hb.

KpuoGMOROrIM

T. 20,2010, Ne2

The study of the effect of cryoprotectants and low tem-
peratures on stability of the spatial structure of proteins is
one of aspects of cryobiological researches. The problem
of denaturation and folding of proteins is also of medical
value. The aggregation of protein, which is, in turn, caused
by either incorrect folding or by the destabilization of protein
molecules, is the reason for a number of human and animal
fatal diseases.

Thermodynamic characteristics of process of protein
thermal denaturation under the effect of different physical
and chemical factors make possible the estimation of con-
formational changes of molecules.

Differential scanning calorimetry (DSC) is one of basic
methods for study of protein thermal denaturation. Calori-
metry is the method for direct determination of thermo-
dynamic parameters of proteins and other substances as
well as for studying the energetics of the processes associa-
ted with conformation transitions of protein molecules.

The differential scanning adiabatic microcalorimeter of
the third generation DASM-4 developed for this purpose
in Pushchino, Russia, is intended for highly sensitive thermal
analysis of liquids within the temperature range from 0.5 to
130°C. The principle of its action is to record the difference
of thermal power, emitted or absorbed in the calorimetric
chambers, heated with constant power under the adiabatic
conditions. Calorimeter works with the compensation for a
difference in the heat output, which appears in the process
of heating, the investigated liquid and the one of compa-
rison. The dependence of the signal, proportional to the
power of compensation, on the temperature is recorded by
xy recorder. We have investigated the influence of glycerol,
1,2-propane diol (1,2-PD) and oxyethylated glycerol with a
degree of polymerization of 5 (OEG, ;) on the thermophysical
parameters of bovine hemoglobin (Hb) denaturation. It is
shown that the glycerol presence in Hb solution leads to
the exothermic aggregation, expressed more strongly the
higher the concentration of the non-electrolyte in the
solution of hemoglobin. Basing on the analysis of the values
of the half-width of the peaks for hemoglobin denaturation
and their symmetry it is established that 1,2-PD reduces the
cooperativity of the melting process.

The dependences of the thermophysical parameters,
(temperature and denaturation enthalpy of hemoglobin) on
the concentration of OEG__; and 1,2-PD are obtained. Dec-
reasing the Hb melting temperature along with increasing
the concentration of both 1,2-PD and OEG __; indicates the
decrease in stability of spatial structure of Hb molecule.
However, OEG __ has a less expressed effect on conformatio-
nal stability of Hb.
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D¢ PEeKTUBHOCTH KPHOKOHCEPBUPOBAHUS ONPEIEIISETCS
HCXOJHBIM CTPYKTYPHO-(YHKINOHAIBHBIM CTaTyCcOM OHO-
o0bekTa. [ToyueHO MHOTO JaHHBIX O BIUSHHUH (hakTOpa
KPUOKOHCEPBUPOBAHUS Ha KIETKH (eTaqbHOW MeueHU
(K®II) panHUX CPOKOB recTalluy, HO CBEACHUH O MO3IHUX
CpPOKax eIlle HeI0CTaTO4HO.

Lenb paboThI — M3yUNTH XapaKTep BIUSHUS pa3THIHBIX
PEXUMOB KPHOKOHCEPBUPOBAHUS HAa MOP(HOQYHKINO-
HaJnbHbIE XapakreprcTkn KOIT o3 nHuX cpoKoB recTaryy.

CycreH3HIo KIIeTOK IOTydJaad METO0M TOMOT€HU3AINHI
B cpene 199 ¢eranbHON meYeHU TUIOMOB MBIIICH THHUN
C57BL 19 cytok recrarmu (KPI1-19). Kpnokoncepsuposanm
K®TI-19 nox 3ammroit IMCO (B koHIeHTpanuu 7,5, 10 u
12,5%) co ckopocTtbto oxnaxaenus 1°C/mun 1o —25°Cuc
MOCJIEYIONUM ITOTPYKEHUEM B KHUIKUN a30T Ha IIPOTrpam-
MHOM 3amopaxusarene YOII-6 (CKTbB ¢ OIT UTIKuK HAH
VYkpaunsl). Kinetku otorpeBanu Ha BoagHoi 6ane mpu 37°C.
Coxpannoctbh KOII-19 oreHnBay o OKpanmBaHUo Mpo-
nuaui Honuaom. Kierounslii coctaB onpenensiiii Ha Ma3Kax,
OKpAILICHHBIX a3yp-2 — 03MHOM, IIPU TIOMOIIIN CBETOBOTO
mukpockona JIOMO. Cybnonynsunorssrii coctaB KOIT
HCCIICIOBAIN METOZOM HPOTOYHOH HUTO(IYyOPUMETPHH
(FACS Calibur, CIITA) ¢ ucronp30BaHHEM MOHOKIOHATEHBIX
aaTHTEen K Monekynam CD34, CD38, CD44, CD73 (BD
Pharmigen, CIIIA). CratucTtridaeckyto 00paboTKy pe3yibra-
TOB TIPOBOMIIN 110 MeTony CThiofieHTa-duiepa.

Coxpannocts K®II-19 nocne auccomnmariy cocTaBisuia
74,8 £ 2,1%. IIpoBeneHHBIN MOpP(OIOTHUESCKUN aHATU3
K®II-19 nokazain, 4To cpey KIETOK 3TOTO CpOKa TecTalun
npeo0JIaaiy KJISTKH S3PUTPOUIHOTO psifa, HeauddepeHiu-
pOBaHHBIE OJIACTHBIE U 3peJble KICTKH IEYEeHH, KIIETKH Ipa-
HyJOLUTAapHOTO M nuMpouaHoro myna. HezHauntensHO
OBLTH NIPECTaBJICHBI ME3EHXUMAJIbHBIE CTBOJIOBBIE KJIETKH
(MCK) (CD73"CD44") 1 cCTBOJIOBBIC KPOBETBOPHEIC KIICTKH
(CKK CD34*CD38"). Mop¢onornuecknii coctaB KOII-19
1ociyie KPHOKOHCEPBUPOBAHHUS 110 BHIOPAaHHOMY PEKUMY
HU3MEHsUICA B 3aBUCUMOCTH OT KoHueHTpauuu JMCO. Ilpu
7,5%-11 KOHLIEHTPAaLlUH KPUONIPOTEKTOpA COXPAHAINCH B
OoublIelt cTeneHn OyacThl, He3pelbie GOpMbI TPaHyIOIH-
TOB U renaToruToB; 10%-i — mpenMyIecTBeHHO IPUTPOHI-
HBIC U JIMMGOIUTONON00HbIC KiTeTKH; 12,5%-# — OiacTHbIC
(bopMbl. MakcumaibHyt0 coxpaHHOCTb cyonomyssiuii CKK
1 MCK ob6ecneunBana 10%-s konuentpanus JIMCO. Otu
Pe3yJIBTaThI CYIIECTBEHHO OTIMYAIOTCS OT IOJTyYCHHBIX Ha
Marepuaie ipyroro cpoka recrammu (Tomsres A.H., 2009).

TakuMm 00pa3oM, BapbHpOBaHNE KOHIICHTPAILMHA KPUO-
IIPOTEKTOpPa IPH OTHOM M TOH e CKOPOCTH OXJIAXKICHUS
MTO3BOJISIET CEJIEKTUBHO 00ECTIEYUTh COXPAHHOCTH (IMMHU-
HAIUIO) pa3HbIX cyormomymsuii KOIT mpu kpruokoHcepBu-
pOBaHMHU JAaHHOTO OMO0OBEKTA.

KpuoGMOROrIM

T. 20,2010, Ne2

Cryopreservation efficiency is determined by initial
structural and functional status of biological object. There
are numerous data on the effect of cryopreservation on
fetal liver cells (FLCs) of early gestation terms, but the
findings on later terms are not quite well reported.

The research aim is to study the character of the effect
of different cryopreservation regimens on morphofunctional
characteristics of FLCs of late gestation terms.

Cell suspension was obtained by homogenization in
medium 199 of fetal liver of 19 gestation day C57BL mice
fetuses. FLCs were cryopreserved under DMSO protection
(under concentration of 7.5%, 10% and 12.5%) with cooling
rate of 1°C/min down to —25°C and with following plunging
into liquid nitrogen by means of programmable freezer
UOP-6 (Special Designing and Technical Bureau with
Experimental Unit, IPC&C). Thawing was done on water
bath at 37°C. The survival rate of FLCs was assessed on
staining with propidium iodide. Cell composition was exa-
mined in smears stained with azur-2 — eosin in light microsco-
pe LOMO (Russia). Subpopulational composition of FLCs
was studied with the method of flow cytometry (FACS
Calibur, USA) using monoantibodies to CD34, CD38, CD44,
CD 73 (BD Pharmingen, USA). Statistical processing was
performed on the method of Student-Fisher.

FLCs survival rate after dissociation made 74.8 £2.1%.
The performed morphological analysis of FLC-19 has shown
that among the cells of this gestation term the cells of
erythroid line, non-differentiated blasts and mature liver
cells, cells of granulocyte and lymphoid pool predominated.
There was an insignificant amount of mesenchymal stem
cells (MSCs) (CD73"CD44") and hemopoietic stem cells (HSCs)
(CD34°CD38"). Morphological composition of FLC-19 after
cryopreservation according the chosen protocol changed
depending on DMSO concentration. At 7.5% concentration
of cryoprotectant the blasts and immature forms of granu-
locytes and hepatocytes were preserved better; at 10% con-
centration these were predominantly erythroid and lympho-
cyte-like cells; and blast forms at 12.5%. Maximum integrity
of subpopulations of HSCs and MSCs provided 10% DMSO
concentration. These results significantly differ from those
obtained in the material of other gestation term (Goltsev A.N.,
2009).

Thus, the varying of cryoprotectant concentration at
the same cooling rate enables selectively provide the integ-
rity (elimination) of different subpopulations of FLCs during
cryopreservation of this bioobject.
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Vitrification of Mesenchymal Stromal Cells Encapsulated in Alginate Microspheres

V.S. Zaikov, N.A. TRUFANOVA, A.l. PRAVDYUK, YU.A. PETRENKO
Institute for Problems of Cryobiology & Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov

WHKancy1ust KIeTOK B MaKpOIIOPUCTHIE aJIbTHHATHBIC
HOCHUTEJH SBJISIETCS IIEPCIIEKTUBHON 00J1aCThIO KIICTOUHON
OMOTEXHOJIOTUH, TKAHEBOH MH)KCHEPUH M TPaHCIIJIaH-
TOJIOTHH. B cBSA3U ¢ 3TUM HEOOXOAMMO 00paTUTH BHUMaHHUE
Ha UCCIIeIOBaHME U pa3paboTKy HOBBIX METOI0B KPHOKOH-
CepBUPOBAHMSI, MMO3BOJIIONINX XPaHUTh OMoMarepuai B
COCTaBE MaKpPOIIOPUCTHIX HOCUTENEH JUTUTEINEHOE BPEMSL.

OueBHaHO, TPaJULIMOHHBIC TEXHOIOTNH KPHOKOHCEPBH-
POBaHHUS KJIETOUHBIX CYCIIEH3HH, BKIIFOUAOIIIE CPAaBHUTEIb-
HO HU3KHE KOHLICHTPAIUX POHHUKAIOIINX KPHOIIPOTEKTOPOB
¥ CKOPOCTH OXJIaXICHHS, HE TIOJXOJIAT JIs1 OMOMHKEHEPHBIX
KOHCTPYKIMH. DTH TEXHOJIOTHH pa3paboTaHbl JUIS IIpe-
OTBpAILEHNUS 00pa30BaHMs BHY TPHKIETOYHOTO JIbAA 32 CYET
BBIXO/Ia BOJIBI M3 KJICTKH U €€ KPUCTALIM3alNU B OKpYKa-
ro1ei cpene. BHekieTouHas KpucTauiM3anus MOXXeT IOB-
JUATh Ha CTPYKTYPY HOCHTENS, YTO NMPHUBEAET K THOETH
BKJIFOYCHHBIX B HETO KJIeTOK. KpHOKOHCEepBUPOBaHHUE Ty TEM
BUTPU(PHKALINH [TO3BOJIET H30€KaTh KPHUCTAIUIN3AINHT KaK
BHYTPHKJICTOYHOMN, TAK ¥ BHEKJICTOYHOH BOJIBI M CBSI3aHHBIX
C 3TUM ITOBPEKACHUHN KIIETOK.

Lenpb uccnenoBanus — U3yUeHHE BIMSHUS KPHOKOHCEP-
BUPOBAHUs, OCHOBAaHHOTO Ha BUTpU(UKAIIMH, HA LIEIOCT-
HOCTh U MeTabO0JINYECKYI0 aKTUBHOCTh ME3€HXHUMAaIbHbIX
crpoMaibHbIX Kietok (MCK), nmHKancynupoBaHHBIX B
aNpruHaTHEIe MUKpochepsl (AM).

MCK koxu yenoBeka 3aKiirouaiv B AM 1 momeniain B
CTaHapTHBIE KpruornpoOupku. [Tocie 2-X 3TaroB SKCIO3UINN
C KPHO3alTUTHBIM PacTBOPOM, coaepkanum 10% aumeTtu-
cynbdokcnna, 20% stunenrukods, 20% 1,2-npomananona,
0,5 M caxapo3bl, KOTOPBI OBLT paHee pa3paboTaH HAMH IS
Butpudukanun cycrniensun MCK n nazsan JIDI1C-1, o6pas-
1161 OBUTH 3aMOPOXKEHBI ITyTEM MOTPYKEHHS B XKHIKUH a30T.
O6pa3ipl oTorpeBanu Ha BojsiHOHM O6aHe pu 40°C 1 0TMBIBa-
JIM OT KPUOTIPOTEKTOPOB IyTeM nomenieHus B 0,5 M pactBop
caxapo3bl € TOCIIEAYIONINM JOOABICHHEM pacTBopa XeHKCa.
[Mocne ynaneHnss KpUONPOTEKTOPOB >KU3HECTIOCOOHOCTH
MCK B coctaBe AM olLieHHBaJIK 110 IBOKHOMY OKpaIlliBa-
HUIO (DIyopecLerH ANAeTaTOM U 3THIANYM OpOMHIOM C
HOMOIIBIO (piryopeciieHTHO MUKpOCKOTiK. MeTabonudec-
Kyto akTuBHOCTE MCK oLieHHBaH 110 CTENEHN BOCCTaHOBIIE-
Hust nHuKaTopa Alamar Blue™ u MTT-TecToM npu KyiisTH-
BUPOBAHUU B TeueHUe 24 .

Bbun onpeiesieHp! onTHMaTbHBIC YCIOBHS CTYHIEHYaTON
skcno3uuuu 1 konueHtpauuu J211C-1 qyis MCK B coctase
AM. ITlocne KpHOKOHCEPBUPOBAHUS, BKIIOYAIOIIETO IBa
stana nob6asnenus [IDIIC-1 B onTUMaNbHBIX YCIOBHSIX,
MOCJICAYIOIIETO OBICTPOTO OXJIAXKICHHS, OTOIPEBA U OTMBIB-
ku oT kpuonporektopoB MCK B cocraBe AM mnokazaHa
HOPMAaJIbHAs! )KU3HECTIOCOOHOCTH M METa0O0IMUEeCKas aKTHB-
HOCTb.

[Tomy4yeHHbIE pe3ynbTaThl CBUACTENBCTBYIOT O BO3MOXK-
HocTH KkprokoHcepBrupoBanus MCK B coctaBe AM mytem
BUTPUDHUKALIH.

KpuoGMOROrIM

T. 20,2010, Ne2

Encapsulation of cells in macroporous alginate carriers
is a promising area of cell biotechnology, tissue engineering
and transplantation. It is required to pay attention to the
detailed study and development of the new methods of
cryopreservation, allowing store biomaterial composed with
macroporous carriers unchanged for a long time.

There is a reason to suppose that conventional techno-
logies for cryopreservation of cell suspensions including
the relatively low concentrations of penetrating cryopro-
tectants and cooling rate in the range 1-50°C/min are not
suitable for bioengineering designs. These regimes were
developed to prevent formation of intracellular ice due to
release of water from the cell and its crystallization in the
environment. However, extracellular crystallization may
affect the structure of the carrier, which in turn will lead to
the death of enclosed cells. Vitrification procedure may
allow to avoid the crystallization of both intracellular and
extracellular water and related cell injury.

The purpose of the study was to investigate the influen-
ce of cryopreservation protocol based on vitrification on
the integrity and metabolic activity of mesenchymal stromal
cells (MSCs) encapsulated in alginate microspheres.

The human skin MSCs were encapsulated in alginate
microspheres and placed to standard cryovials. After 2
steps of exposure with cryoprotective solution containing
10% dimethyl sulfoxide, 20% ethylene glycol, 20% 1,2-pro-
pane diol, 0.5 M sucrose, which we developed recently for
vitrification of MSCs in single cell suspension and called
DEPS-1, samples were frozen by immersion into liquid
nitrogen. Samples were warmed on water bath at 40°C and
washed from cryoprotectants by placing in 0.5 M sucrose
solution with subsequent adding of the Hanks’ solution.
After cryoprotectant removal the integrity of MSCs encap-
sulated in microspheres was assessed by double staining
with fluorescein diacetate and ethidium bromide using
fluorescence microscopy. The metabolic activity of MSCs
was estimated by the reduction degree of indicator Alamar
Blue™ and MTT-test when culturing for 24 h.

Optimal conditions of stepwise exposure and concentra-
tion of DEPS-1 for MSCs within the alginate microspheres
were determined. After cryopreservation including 2 step
addition of DEPS-1 in revealed optimal conditions, following
rapid cooling, warming and removing the cryoprotectants
the alginate encapsulated MSCs significantly kept viability
and metabolic activity.

The obtained results demonstrate the availability of
vitrification protocol for cryopreservation of alginate incap-
sulated MSCs.
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Effect of Cryopreservation Factors on Integrity of Rat Adrenal Cells
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B cBs3u ¢ pa3BUTHEM M BHEAPEHUEM B KIIMHUYECKYIO
MPAKTHKY TPAaHCIDIAHTAIIHOHHBIX METOIOB JICUCHHUS BO3POC
HWHTEPEC K CO3MaHUI0 KPHOOAHKOB KIICTOK M TKaHeH. OTHUM
13 BaXXHBIX yCIIOBHH IMONYYCHUS MAaKCHUMAIBHOTO YPOBHS
COXPaHHOCTH JEKOHCEPBUPOBAHHBIX KJICTOK SBIISCTCS OITH-
MaJIbHBIN PEKUM UX 3aMopakuBaHus. [lo3ToMy Bo3HUKaeT
HE0o0XOMMOCTb IPOBEICHNS HCCIIeIOBaHNH, HAIIPaBJICHHBIX
Ha OLIEHKY BIIMSIHUS CKOPOCTEH OXJIaXICHUS Ha KIIETKHU KaK
HOBPEXKAAIOIIEro (hakTopa NpH KPUOKOHCEPBUPOBAHUY.

Lenb paboThI — HCCIIEAOBATD BIMSHUE PA3IUUHBIX Pe-
KUMOB 3aMOpaXKHBaHUS HA COXPAHHOCTH JCKOHCEPBHU-
POBaHHBIX KJICTOK HaIMOYCTHHKOB KPBIC B CYCIICH3HH.

CyCHeH3HI0 KIETOK MoNydainn (PepMEHTATHBHBIM Me-
TOIOM. B KauecTBe KpHOMIPOTEKTOPA UCHOIb30BAIHU 7%~
pacTBOp mumeTuiIcyabpokcuna. s 3amMopakuBaHUS
00pa3IoB IPUMEHSIIH ITOCTOSTHHBIC CKOPOCTH OXJIAXKICHHS :
1,5,10, 15,20 u 40°C/muH (1o —40°C), 3aTeM 00pas3iibI 110r-
py’Kanu B KUIKHUK a30T. Taxoke 3aMopaxuBaHUE 00pa3LioB
MPOBOAMIIN C HEKOHTPOJINPYEMOI CKOPOCTHIO OXJTAKICHUS
MyTeM TPSIMOTO TOTPYKEHHS B XKUIKHN a30T. OTOTpeB
ocyuIecTBIIsUH Ha BoastHOU OaHe (37°C) mo ncue3HOBEHHS
TBepaoi ¢asbl. KpronpotekTop mocie 3aMopaKuBaHUs-
OTOTPEBa yNAISUIN OATAITHO C MOCICAYIOIINAM [IEHTPUQYTH-
poBanueM. [IpoIeHT KU3HECTIOCOOHBIX KIICTOK OTIPEICIISITH
C IOMOMIBIO (PITYOPECIIEHTHBIX KpacuTeael — (IyopeclenH
JUaneTaT ¥ IpomuIuyM Honua. [ BRIIBICHUS B KIIETKaX
JIUIMUTHBIX BKITFOYSHUH TIPOBOMIIA OKPAIITMBAHNE HUITECKAM
KpacHbIM. J[iis onpenesieHnst B KJIETKaxX aKTHBHOCTH 3[3-
ruapokcucrepouageruaporenassl (3B-I'CJI) nposoauin
THCTOXMMHUYECKOoe OKpaiuBanue. Hammane B kiteTkax Xpom-
a(pGUHHBIX TPAHYI OMPEACIISIIA UMMYHOTHCTOXUMUIECKUM
METOJOM JJis BBISIBJICHUS XpOMOTpaHHMHA A (aHTHTena
KPOJMYbY MOJUKIOHAIBHBIE K XpPOMOTpaHuHy A, Abcam,
CIIIA; anTHTENa OBEYBH MOJUKIOHANBHBIE K KPOIHYBEMY
IgG, xonrroruposannsie ¢ Texas Red, Abcam, CIIIA).

OxnaxaeHne 00pa3ios co ckopocThio 10°C/MuH maet
BO3MOXHOCTB IOJIYYHUTh HauOosbIee koianaecTso (50,9%)
KIETOK, oOnamaromunx akTuBHOCTRIO 3B-I'CJI, koTopas
SIBIIICTCS. OJHUM U3 MapKEepPOB CTEPOHUANPOIYIHPYIOIIIX
KIeToK. Vicronp3oBaHue CKOpOCTH oxiaxaeHus 15°C/mun
CTIIOCOOCTBYET COXPaHHOCTH HaNOOJIBILIETO KOINIECTBA KIle-
TOK MO3TOBOTO BEIIECTBA HAIMOYCYHHUKOB, COIECPIKAIIUX
xpoMadbUHHBIC TPAHYJIBI U SABIIAIOIIMXCS KICTKAMHU.

Y4uThIBas MOTy4YEHHbIE JaHHbBIE, MOYKHO CIIETIATh 3aKIIIO-
YEHUE O CEJICKTUBHOM JICHCTBUHU CKOPOCTEH OXJIaXKICHHS Ha
COXPaHHOCTb 30HaJIbHO-TH (D epeHIIMPOBAHHBIX TOMYJISALMNA
KIICTOK HAATIOYCIHUKOB KPBIC.

KpuoGMOROrIM

T. 20,2010, Ne2

Due to the development and introduction into clinical
practice of transplantation treatment methods the interest
to establishing the cryobanks of cells and tissues has in-
creased. One of important conditions of obtaining the maxi-
mum integrity rate of frozen-thawed cells is optimal protocol
of their freezing. In this connection there has appeared the
need in the studies directed to the assessment of the cooling
rates effect as damaging factor for cells during cryopreser-
vation.

The research aim is to investigate the effect of different
freezing protocols on integrity of frozen-thawed rat’s adrenal
cells in suspension.

Cell suspension was derived by enzymatic method. As
cryoprotectant 7% dimethyl sulfoxide solution was used.
During freezing of the samples there were applied constant
cooling rates: 1, 5, 10, 15, 20, 40°C/min (down to —-40°C) and
following plunging into liquid nitrogen. Additionally the
samples were frozen with uncontrolled cooling rate by a
direct plunging into liquid nitrogen. Warming was performed
on water bath (37°C) till the disappearance of solid phase.
After freeze-thawing the cryoprotectant was removed step-
wise with following centrifugation. The percentage of viable
cells was found by means of staining with fluorescent dyes,
Fluorescein Diacetate and Propidium Iodide. To reveal lipid
inclusions the cells were stained with Nile Red dye. To
examine the activity of 3B-hydroxysteroid dehydrogenase
(3B-HSD) in the cells the histochemical staining was
performed. The presence of chromaffin granules in the cells
was examined by immunohistochemical method for reveal-
ing chromogranin A (rabbit polyclonal antibodies to chro-
mogranin A, Abcam, USA; sheep polyclonal antibodies to
rabbit IgG, conjugated with Texas Red, Abcam, USA).

Cooling of the samples with the rate of 10°C/min makes
possible to obtain the highest amount (50.9%) of cells with
3B-HSD activity, that is one of the markers steroid-producing
cells. Application of cooling rate of 15°C/min contributes
to the survival of the highest amount of adrenal medulla
cells containing chromaffin granules.

Taking into account our findings we could hypothese
the selective effect of cooling rates on integrity of zone-
differentiated populations of rat adrenal cells.
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OcHOBHOI1 oKa3artens (HyHKINOHAIBHONH aKTHBHOCTH
ME3eHXUMAIBHBIX CTpoMasbHBIX KieTok (MCK) o n mocie
KPHOKOHCEPBHPOBAHUS — UX CIIOCOOHOCTH K HAITPaBJICHHON
nuddepeHIPOBKe in vitro. IIpu 3TOM BaKHO BHIOpATh
HanbOosnee HH(GOpPMaTUBHBIC U yIOOHBIE METOBI OIICHKH ITOJI-
HOTBI U HEepeHIIPOBKH.

Lens paboThI — TPOBECTH CPAaBHUTEIILHOE HCCIIEIOBAHHE
METOJIOB OIIEHKH aIMTIOT€HHOMN U 0CTeOTeHHOM tuddepeH-
mupoBku MCK, a taxke BbIOpaTh Hambonee yaoOHBIE U
JIEMOHCTPAaTHBHBIE METO/IbI, TIO3BOJISIOIINE OLIEHUTH CTe-
TIEHb U ITOJIHOTY U (PEpeHIIMPOBKH KIICTOK ITPH KyJIETHBHPO-
BaHHU B Pa3JINYHbIX YCIOBHUSIX.

MCK xupoBOii TKaHU B3pOCIIOr0 Y€I0BEKA BHIACIISLIIN U
KyJIbTUBHpOBamH, kak onucanu Ilerpenko A.YO. u coasr,
2008. KprokoHcepBUpOBaHUE KIETOK IPOBOAMIIMN MO 3a-
ot 10% JIMCO co ckopoctbio 1°C/mun 1o —80°C ¢
MOCIIEAYIOMNM MOTPYKEHHEM 00pa3LioB B KUIKUN a30T.
OtorpeB mpoBOIWIIM Ha BOASIHOM Oane ripu 37°C, mocie yero
oueHuBaIM nuddepeHMpoBOUHbIE CBOMCTBA KIIETOK NPH
KyJBTUBUPOBAHHUH B CPEZie, COACpIKaIIeH creruduueckre
(haKTOpBI OCTEOreHHOM M aIUIIOTeHHOM T (epeHIIMPOBKH.
O¢dexTuBHOCTH agunoreHHol nudpeperunposkn MCK
OLICHUBAJIY C UCTIONB30BAHNEM T'MCTOXUMHUYECKOTO OKpPAIIIH-
Banus Oil Red O n HuimbckuM KpacHbIM. B nanpHelimem npo-
o 3kerpakiuio Oil Red O u onpenensiiny ero BHy TpH-
KJIETOYHOE coziepxKaHue criekTpodoromerpryecku. Kpome
TOTO, HAKOTICHHE BHY TPHKJIETOYHBIX HEUTPAIbHBIX JIMIIHIOB
OILIGHUBAJIH 110 KOJIIMYECTBY IKCTPArMPOBAHHBIX TPHALIMI-
TIUIEPUIOB. AKTUBHOCTH M KOJIMYECTBO IIEJI0YHOM docda-
tassl B MCK mociie nmpoBeaeHust octreoreHHoOM audde-
PEHIIMPOBKHU OLIEHWBAIM THCTOXUMHMYECKH MO OKpAIIHNBa-
uuro Fast Blue Naphtol RR Salts (Sigma, CIITA), a Taxxe o
€€ BHYTPUKICTOYHOMY COJIEP>KaHHIO TTOCIIE SKCTPAKIIUH C
HCTIOJIb30BaHUEM OHOXHMHUYEcKoro Habopa ALP 120
(Lachema, Yexwust). Hakomenne MuHepaai30BaHHOTO MaT-
pUKca OLICHWBAJIM C HCIOJb30BaHMeM Habopa Ca 250
(Lachema, Yexwust). Bce moka3zarenu ObITH OTHECEHBI K KOITH-
yectBy JJHK B ricciieioBaHHEBIX 00pasiiax.

YcraHOBIIEHO, YTO OKpammnBaHue aupdpepeHInpoBan-
Heix ki1eTok Oil Red O u Fast Blue, a Taxoke mocneayrorias
SKCTPAKIIMS OKPAIIEHHOT'O0 BHYTPUKJIETOYHOTO MPOIyKTa
SIBJISIETCS] IPOCTBIM U UH(POPMATHBHBIM METO/IOM OLICHKH
aJMTIOTEHHOM M 0CTeOTeHHOH MuddepeHITMPOBKH, OTHAKO
HE IMO3BOJISACT UCCIenoBaTh 3PpPekTUBHOCTh nupdHepeH-
upoBku MCK B cocTaBe 60J1ee CIIOKHBIX TPEXMEPHBIX CHC-
TeM. Bmecte ¢ TeM ncnonb3oBaHne GHOXUMHUYECKHX METO/IOB
KOJIMYECTBEHHOTO OIIPEIEIeHHs CIIeLM(UIECKOro JUIs And-
(epeHINPOBaHHBIX KJIETOK MPOJYKTa I03BOJISICT YHUBEP-
callbHO OLIEHMBATh NONHOTY auddepenunpokn MCK B
Pa3NIMYHBIX CHCTEMAX.

KpuoGMOROrIM

T. 20,2010, Ne2

The main parameter of mesenchymal stromal cells (MSCs)
functional activity before and after cryopreservation is the
capacity of cells for induced differentiation in vitro. In this
case the important point is to choose the most informative
and easy to use methods of differentiation efficiency assess-
ment.

The aim of this study was to prepare the comparative
analysis of assessment methods of MSC adipogenic and
osteogenic differentiation, as well as to choose the most
reliable and demonstrative methods, that allow to assess
the completeness of cell differentiation during culture in
different conditions.

Human adult adipose tissue MSC were isolated and
cultured as described recently (Petrenko A. Yu. et al., 2008).
Cryopreservation of cells was carried out under protection
of 10% Me SO with the cooling rate of 1°C per min down to
—80°C, with following plunging into liquid nitrogen. Thawing
was performed on the water bath at 37°C and cells were dif-
ferentiated into adipogenic and osteogenic lineages, using
media, supplemented with specific differentiation factors.
The efficiency of adipogenic differentiation was assessed
using histochemical staining with Oil Red O and Nile red.
The intracellular content of Oil Red O was assessed by ab-
sorbance measurement of extracted Oil Red O product.
Furthermore the accumulation of intracellular neutral lipids
was determined by the quantity of extracted triacylglyce-
rides. Activity or quantity of alkaline phosphatase in MSC
after osteogenic differentiation was assessed using histo-
chemical staining with Fast Blue Naphtol RR Salts (Sigma,
USA), as well as by determination of its intracellular content
after extraction using biochemical kit ALP120 (Lachema,
Czech Republic). The accumulation of mineralized matrix
was assessed with the Ca 250 assay kit (Lachema, Czech
Republic). All mentioned parameters were normalized to
DNA content in investigated samples.

It was established that the staining of differentiated cells
with Oil Red O and Fast Blue and following extraction of
stained intracellular products could be applied as informative
methods of assessment of adipogenic and osteogenic
differentiation, however these methods could not be used
for the investigation of the MSC differentiation efficiency
within more complicated three-dimensional systems. At the
same time, the application of biochemical methods for quan-
titative determination of differentiated cell specific products
allows to assess the completeness of MSC differentiation
in different systems.
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OueHKa KATOYHOW CMepTU M BbDKMBAEMOCTU MPU KPUOT€HHOM BO3AECTBUM
Ha TKaAHEMH)XXEHEPHOW MOAeAM paka MpocTaTbl YeAoBeka

Characterization of Cell Death and Survival Within Cryogenic Lesions

Using a Tissue Engineered Human Prostate Cancer Model

A.T. RosiLot1o'?, J.M. Baust?, R.G. VAN Buskirk'?, A.A. Gace?, ).G. Baust?
'CPSI Biotech, Inc., New York, USA
2Institute of Biomedical Technology, State University of New York, Binghamton, New York, USA

OCHOBHBIM OI'paHUYHMBAIOLIINM (PAaKTOPOM KPHOXHUPYP-
TMYECKOW abialiy ObUIO OTIpeieNICHNE KOJIMYeCcTBa HOTHO-
IIUX KJIETOK ITPHU KPHOTEHHBIX BO3AeHCTBUAX. HecMoTps Ha
OTPOMHBIE JOCTHKEHHS B MOJICTUPOBAHUH TEIUIOBBIX TIPO-
(uiieit 30HbI 3aMOpPaKUBAHMUS C LEIIBIO OTIPEICIICHHSI Hau-
JIYYIIETO MECTOMOJIOKEHHS KPUO30H A U MTPOIAOKUTEIb-
HOCTH KPHOBO3/ICHCTBHS, HEOOX0AUMO ITPOBECTH IOTIOJIHH-
TENTbHBIE UCCIIEA0BAHUS IS OTpeIeNICHHUS TPOIIEHTA KIICTOK,
BBDKMBIINX MJIM HOTUOIINX IIPH KOHKPETHOM TeMIepaType B
30HEe KpHOBO3AEHCTBHsA. {151 0TOOpaskeHHs ypOBHS KJle-
TOYHO rMOENH MU ONpEIEICHHBIX TEMITEpaTypax BO BpeMst
KPHOBO3JICUCTBUS B JAHHOM paboTe ObLIa HCIIOIb30BaHa He-
JaBHO pa3zpaboTaHHasi TKAHEHMH)KEHEPHAas MOZENb paka
IIPOCTATHI YEJIOBEKA.

Knerku paxa npencratensHo xene3sl yenoBeka (PC-3)
MIOMEIIIAJN B KOJUTar€HOBBIE MaTPUIlI 1uamMmeTpoM 40 MM 1
TOJIIUHON 3 MM ¢ TUIOTHOCTBIO 2X10° kimerox/mi. Tlepen
3aMOpaXKMBaHUEM MaTpHIbl ObUIH CJIOKEHBI 10 10 T
(obmras BeicoTa 30 MM), TOMEIIEHHBI B COJIEBOI pacTBOP MpH
37°C, a 3aTeM 3aMOPOXKEHBI C MCTIOJIb30BAaHIEM KPHO30HAA
kanubpa 17 (kpuoxupyprudeckui anmapat Galil Seed Net®
Gold). Temmneparypy B 30He KpHOBO3AEHCTBHSI KOHTPOJIH-
poBau Habopom Tepmorrap tuma T. Yepes 24 1 mocie oTor-
peBa MaTpPHIIbI HCCIIEAOBAIHN C IIOMOIIBIO TECTOB HA IIEJIOCT-
HOCTh MEMOpaH JUIs BU3yaJIU3alliH 30H MOJTHOTO, YaCTHY-
HOTO ¥ MUHHMAJIFHOTO pa3pylIeHHs KIeTOK. Pe3ynsrars
MOKa3aJik, 9TO OJWHOYHAS WIJIa KPHO30HIa Kaiaubpa 17
yepe3 15 MUH KpUOBO3JEHCTBUS CO3AAET IUIUIITUIECKYIO
30HY 3aMOpaXUBAHUS JJTUHOU ~45 MM, THaMeTpoM ~34 MM
B CaMOM LIHpoKoM Mecte. Kpome Toro, mpu UCTIONB30BaHUU
pa3paboTaHHOW HAMH MOJIE/IH OBLIH BBISIBIICHBI THOCIIL/BbI-
KHMBAEMOCTb KJIETOK B 30HE KPUOBO3JICHCTBHS B COOTBETCT-
BYIOILMX TEIJIOBBIX 30HaX. [Ipu Temneparypax Huxe —60°C
KMBBIX KJIETOK He ObL10, ip —40°C BBDKMITO TpUMEpHO 5%
KJ1eToK, Ipu —20°C okono 75%, a npu TeMIieparypax BbIIIe
—20°C — 85% u Oosee B 0JTHOM LUKJIC 3aMOPaKUBAHUS .

[TokazaHo, 4TO MY UCIIOIH30BAHNUH TKAHEHHKECHEPHBIX
MoJiesiel paKa IpoCTaThl YeJIOBEKa MOYKHO COOTHECTH YPOB-
HH KJIETOYHOM I'MOEITN/BEDKMBAEMOCTH C KOHKPETHBIMH TeIl-
JIOBBIMM 30HaMU B 30HE KPUOTE€HHOTI'0 BO3eiCTBUsA. Takue
JaHHBIE MOTYT MPEIOCTaBUTH BpayaM IOINOJHUTEIIbHBIC
napaMeTphl IS ONTHMU3ALUN KPHOXUPYPTHUECKUX TIPO-
HeLyp myTeM obecreyeHnss He0OX0JUMOT0 BO3ICHCTBUS Ha
KJICTKH a0JIallMOHHBIX TEMITEPaTyp.

KpuoGMOROrIM

T. 20,2010, Ne2

Since its inception, a major limiting factor of cryosurgical
ablation has been determining the extent of cell death within
the cryogenic lesion. Although great strides have been made
in modelling the thermal profile of the freeze zone to aid a
proper probe placement and freeze duration, much remains
to be accomplished in determining the percentage of cells
that survive or perish at a specific isotherm within the lesion.
To that end, we have employed a recently developed tissue
engineered human prostate cancer model for use in mapping
the levels of cell death at specific temperatures within the
cryogenic lesion.

Human prostate cancer (PC-3) cells were suspended in
collagen matrices 40 mm in diameter and 3 mm thick at a
density of 2x10° cells/ml. Just prior to freezing, matrices
were stacked ten high (30 mm), placed in a 37°C saline bath,
and then frozen using a 17-gauge cryoprobe (Galil Seed
Net® Gold cryosurgical device). Temperatures were moni-
tored through out the cryogenic lesion using an array of
type T thermocouples. At 24 hr post-thaw, matrices were
assessed using membrane integrity assays to visualize the
zone of complete, partial, and minimal cell destruction.
Results show that a single 17-gauge cryoneedle generated
an elliptical freeze zone of ~45 mm in length with a diameter
of ~34 mm at its widest point after 15 min of freezing.
Additionally, by utilizing our engineered model, cell death/
survival was visualized within the lesion and mapped to
specific thermal zones. At temperatures below —60°C no
cell survival was observed, at 40°C approximately 5% of
cells survive, at —20°C there was approximately 75% survi-
val, and at temperatures above —20°C cell survival was at or
above 85% for a single freeze cycle.

We have shown that by employing our engineered
human prostate model we can begin to correlate levels of
cell death/survival to specific thermal zones within the cryo-
genic lesion. Ultimately, such data may provide physicians
with additional parameters for the optimization of cryo-
surgical procedures by ensuring proper exposure of cells
to ablative temperatures.
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Lle/\eHanpaB/\eHHoe U3MEHEHUE ISKCINPECCUU MHTETPUHOB YBEAMYUBAET XOAOAOBYIO
YYBCTBUTEAbBHOCTb QHAPOTr€H-HE3aBUCUMOIO paka MpocTarthbl

Targeted Modulation of Integrin Expression Increases Freeze Sensitivity

of Androgen-Insensitive Prostate Cancer
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Kpunoabmanus — 3¢ (eKTUBHBIA METO IIEPBUYHOM Te-
pariy IpH JISYeHUH paKa npeJcTaTesbHON Jkerne3bl. OHaKo
MIPETOJIOKEHUE, YTO 3aMOPAKUBAHHE SBIISIETCSI HEU30€XK-
HBIM JIETAIBHBIM CTPECCOM, TTO/IBEPracTCsi COMHEHHIO, UC-
X015 M3 KIIMHUYECKOTO OITBITA M SKCIIEPUMEHTANIBHBIX TAHHBIX
0 3aBHCHMOCTH THOENH KJIETOK OT BpEMEHH U TeMITEpaTyphbl.
Bospacthas Tpanchopmarliust anaporenzasucumoii (A3) B
anaporen-He3zaBucumyto (AH) popmy sBiIsieTcss OCHOBHOM
npo0JIeMOii B Tepanuu paka IpeacTaTe/ibHou xee3nl. AH-
KIIETKU OTJINYAIOTCS MOP(OIOTHUECKH 1 00JIaJal0T YCTOM-
YHBOCTHIO KO MHOTUM BH/IaM Tepanuu. ITy yCTOWIUBOCTh
CBSI3BIBAIOT C TUIEPIKCIPeccheil 0l64-HHTerpHHOB B pe-
3yIbTaTe MOTEPH aHIpOreHHOTo pernentopa (AP). B atoit
CBSI3H MBI ICCJIC/IOBAIIN BIIMSIHUE TTOBBIIEHHOH 9KCIIPECCHU
HMHTETPUHOB B pe3ynbTare ucuesHoBeHus: AP Ha ycTaHOB-
JICHHYO TTOBBIIICHHYIO X0JI0A0BYIO ToepanTHOCTh AH —
paxa npoctaTsl. KpoMme Toro, uccienoBaHo mejieHanpaBieH-
HOE M3MEHEHHE KCIPECCHHM MHTETPHHA B COYETAHHH C
KpHoaOanuei Ha ru0esb KIeTOK paKa poCTaThl.

HW3yueHue 3KCIpeccuy HHTErpuHa 064 nokasaio, uto
KieTkr AH-IMHAYM CBEpXIKCIIPECCHPOBAIIH ATOT OEIIOK, IIPH
9TOM HaOMIONATIICH MOP(OIOTNIECKUE N3MEHEHNS U yBEIIU-
YMBAJINCH IIOKA3aTEIH aAre3nn. B 4acTHOCTH, IpH 3aMopa-
*kuBaHUH 10 —15°C AH-kneTku npogeMOHCTPpUPOBAIH
TIOBBIIICHHYIO YCTOHYMBOCTH K XOJIOJIOBOMY OBPEKACHHIO
110 cpaBHeHNIO ¢ A3-kierkamu (55 1 18% COOTBETCTBEHHO).
MormnekynsipHbIE MCCIIEOBaHUS MOKa3ald 3HAUYUTEIBHOE
CHIDKEHHe ypoBHS Kacma3 8, 9 u 3 B AH-knerkax mocne
3amopaxkuBanus. MHrubuposanue o634-unrerpunos B AH-
o0pa3iax NPUBOAMIIO K YBEINYEHHIO aKTUBHOCTH Kacras u
pocTy rOeITH KIIETOK.

'YCTaHOBIEHO, UTO IKCIIPECCHUS HHTETPUHOB CYIIIECTBEH-
HBIM 00pa30M BIHSAET Ha YCTOHYMBOCTD KJIETOK K Kproabia-
nuu. [TomydeHHble 1aHHBIE TOKa3bIBAIOT, YTO YTHETCHHE
GYyHKIUOHHPOBaHUSA O6P4-HHTCTPUHOB MPUBOIUT K
3HAYUTENIFHOMY YBEIMUECHHIO XOJIOIOBOH TyBCTBUTEIBHOCTH
KJIeTOK paka npoctarsl AH-dopmel. Pesynbrars! nokaszanm,
YTO IIOHMMaHHUE POJIM aHJPOTCH-PELENTOp — 3aBUCUMOMN
9KCIIPECCHH MHTETPHHOB B KJIETOYHOM OTBETE HA 3aMOPaXKH-
BaHHE MOXET OBITh OCHOBOM pa3pabOTKU HOBBIX JIOTIOJIHH-
TEJIbHBIX TTOJIXOJIOB B JICUCHUH paKa MPeCTaTeIbHOM Keme3bl.

KpuoGMOROrIM
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Cryoablation has emerged as a primary therapy to treat
prostate cancer. While effective, the assumption that freez-
ing serves as a ubiquitous lethal stress is challenged by cli-
nical experience and experimental evidence demonstrating
time-temperature related cell death dependence. The age-
related transformation from an androgen-sensitive (AS) to
an androgen-insensitive (Al) phenotype is a major challen-
ge in the management of prostate cancer. Al cells exhibit
morphological changes and treatment resistance to many
therapies. This resistance has been linked with a:6p4 integrin
overexpression as a result of androgen receptor (AR) loss.
As such, we investigated the influence of increased integrin
expression as a result of AR loss, on the reported increased
freeze tolerance of Al prostate cancer. Further, we evaluated
the targeted modulation of integrin expression in combina-
tion with cryoablation on prostate cancer cell death.

Investigation into 0l6B4 integrin expression revealed that
Al cell lines overexpressed this protein, thereby altering
morphology and increasing adhesion characteristics. For
instance, following freezing to —15°C, Al cells were found
to exhibit increased resistance to freezing injury compared
to AS cells (55% vs. 18%, respectively). Molecular investi-
gations revealed a significant decrease in caspase 8, 9, and
3 levels in Al cells following freezing. Inhibition of 634
integrin in Al samples resulted in increased caspase activity
and enhanced cell death.

These studies demonstrate that integrin expression
significantly influences cell tolerance to cryoablation. The
data demonstrate that the inhibition of 06p4 integrin func-
tion results in a significant increase in freeze sensitivity of
Al prostate cancer cell. The results show that understanding
the role of androgen-receptor related integrin expression in
cell response to freezing may lead to novel options for neo-
adjunctive approaches to treat prostate cancer.
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Peakumsi HeOHaTaAbHbIX BEHTPUKYASIPHBIX KapPAMOMMOLIMTOB KpPbICbl Ha
KpPaTKOBpemMeHHble TemnepaTypHble BO3AeHCTBUS

Responses of Neonatal Rat Ventricular Cardiomyocytes to Brief Thermal Exposures

K.K. SNYDER'?, J.M. Baust'?, R.G. VAN Buskirk'?, J.G. BAusT?
'CPSI Biotech, Owego, New York, USA
2Binghamton University, Institute of Biomedical Technology Department of Biological Sciences, Binghamton, New York, USA

Kpuorepanus cTaHOBUTCS METOIOM JICUEHHUS JUIs BBISIB-
JICHUS U a0JalH NPEJICEPAHBIX U KETYI0YKOBBIX TAXUAPHT-
muii. Kprotepanus ucrons3yeT CBepXHU3KHE TEMIIEpaTyphl
JUisi 00paTHUMOi OCTAaHOBKH 3J1EKTPO(PHU3UOIOTrnYECKOM
AKTUBHOCTH C LIEJIBIO OIPEIeeHNUs IIeNIeBO 0bIacTu s
ablaluy ¢ MUHUMAaJIbHBIM MMOBpeXIeHueM Tkanel. [Tocie-
JyIoIiee IPIMEHEHUE 3aMOPAKHUBAHHS B LIEJIEBBIX 001aCTAX
TIPUBOJIUT K a0JIalliK KIIETOK M yCTPAHEHHIO apuT™MHH. bpin
MIPOBENEHBI HUCCIEN0BAHUS N Vitro ¢ UCHOJIB30BAHHEM
KapMOMHOIIMTOB HOBOPOXKJICHHBIX KPBIC JUISl H3YUCHUS 3-
(DEeKTUBHOCTH IPOLIELYP KPUOTEPAITUH Y MIICKOITUTAIOIINX.

B HeoHaTanbHBIX BEHTPUKYISAPHBIX KAPJAUOMUOLUTAX,
OXJIAXKAEHHBIX 10 TemnepaTyp Boime 0°C 1 0TOrpeTsIX 10
HOPMOTEPMHUYECKHUX TEMIIEpaTyp, HabIr0aIi BOCCTAHOB-
JIeHHEe TIOoKa3aTeneil MeTaboIMuecKod U COKPAaTUTEIbHON
AKTUBHOCTH, a TAK)KE COXpaHEHNE Ha YPOBHE KOHTPOJIS BHYT-
PHUKJIETOYHOTO CBOOOHOTO Kalblivsl. B kapanoMuonurax,
MOJIBEPTHYTHIX BO3/ACHCTBUIO TeMIiepatyp Hibke —2°C, He
BOCCTAHABJIMBAJIACh COKPATUTENbHAS (PYHKLIUS U 3HATUTEIIh-
HO CHI)KaJIach METa00IMYeCcKasi aKTHBHOCTD 110 CPAaBHEHHIO
C KOHTPOJIbHOH Ipynmoi. B kapnuomuonurax, HoABEpray-
TBIX BO3JEHCTBHIO Temreparypsl Beime 50°C mim Huxe
—13°C, nouTy NOAHOCTBIO Pa3pyLIATHUCh KJIETOYHBIE CTPYK-
TYpBIL.

KpuoxkaptupoBanue npegocTtaBisieT 6onee MUPOKUNA
JIara30H 00paTUMBIX BO3ICHCTBHIMA 10 CPABHEHUIO C TEILIO-
BBIMH IIPOIIEYPAaMH, YTO CBHICTEILCTBYET O TOM, YTO KPHO-
Tepamnus MOXeT 00eCIeUUTh MPAKTHUECKYIO aJIbTEPHATUBY
JUIS TIpoLie Iy p KapTupoBaHusL. KproTepamus Takke 1eMOoH-
CTpPHUPYET NOTEHIUAI JJIsl aJIallK B CEPIeUHO-COCYIUCTON
CHCTEME.

npo6nembl
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197

Cryotherapy is emerging as a treatment method to
identify and ablate atrial and ventricular tachyarrhythmias.
Cryotherapy utilizes ultra-hypothermic temperatures to
reversibly halt electrophysiological activity to identify target
area for ablation with minimal damage to the tissue. Subse-
quent application of freezing temperatures to the target
areas results in cellular ablation and elimination of the
arrhythmia. An in vitro study was performed utilizing neo-
natal rat cardiomyocytes to investigate the efficacy of cryo-
therapy procedures in mammalian systems.

Mammalian neonatal ventricular cardiomyocytes cooled
to >0°C, and rewarmed to normothermic temperature, re-
gained metabolic and contractile activity with intracellular
free calcium levels maintained near controls. Cardiomyocytes
exposed to temperature <—2°C did not regain contractile
function and exhibit an apparent depression in metabolic
activity as compared to controls. Cardiomyocytes exposed
to temperature >50°C or <-13°C yielded near complete
ablation of the cellular system.

Cryomapping displays a wider range of reversibility as
compared to heat-based procedures suggesting that cryo-
therapy may provide a more practical alternative for mapping
procedures. Cryotherapy also demonstrates ablative poten-
tial in myocardial systems.
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UccaeroBanue in vitro anonto3a M HeKpo3a NpU XOAOAOBOM XpaHEHUM
Ha MOAEAM KAETOK AbIXaTeAbHbIX MyTeil YeroBeka

In Vitro Assessment of Apoptosis and Necrosis Following

Cold Storage in a Human Airway Cell Model
W.L. CorwIN'?, J.M. BausT'?, R.G. VaN Buskirk'?, J.G. BAusT?

'Cell Preservation Services, Inc., Owego, New York, USA
2Institute of Biomedical Technology, State University of New York, Binghamton, New York, USA

JocTmxeHus B 001aCTH METUIIMHCKUX TEXHOJIOTHH T10-
BBIMIAIOT 3((EKTUBHOCTh TPAHCIUIAHTHPYEMBIX KJICTOK U
TKaHel, HO KOHKPETHBIC MOJICKYIIIPHBIC PEaKIINH KIICTOK Ha
HU3KOTEMITEPaTypPHOE XpaHEHHE TOJHOCTHIO HE UCCIIEIO0-
BaHO. HecMoTps Ha OonbIioe BHUMAaHUE, yAeIsIeMOe pas-
paboTKe coCTaBOB pacTBOPOB [UIA Mep(y3UPOBAHNUS TKAHEH
IIPY XPaHECHUH IS MOBBIIICHHUS HX XH3HECIIOCOOHOCTH,
HCCIICAOBAHUS CIIOKHBIX MOJICKYJISPHBIX W3MCHCHUM,
KOTOPBIE MPOUCXOAT BO BPEMSI XOJIOIOBOTO BO3JIEHCTBHS U
WX TIOCJIEYIONIETO BIUSHUS Ha KOHEUHBIA PE3yNbTart, 1mo-
MpPEeXKHEMY HEMHOTOYHCIEeHHBI. [IoHnManne mpupobl
KJIETOYHOTO CTpecca Ha MOJIEKYJISIPHOM YPOBHE UMeeT hyH-
JaAMEHTAJILHOE 3HaYEeHUE, TOCKOJIBKY TaKHe CBEJICHHUS YKa3bl-
BaIOT Ha KPUTHUIECKHUE ACMIEKTHI B MPOIIEAYPaX XPAHSHHS U
TpaHCIUTAHTAINH TKAHEH, a TAKXKE B Pa3BUTHU HOBBIX TEXHO-
JIOTHUH 1 TIPOIIECCOB B APYTHX 00TACTAX KICTOUHOM OHMOTIO-
THH, OMOTEXHOIIOTHH U T.1I.

es paboOTHI — KOMMYECTBEHHAS OIICHKA YPOBHS THOCITH
KIIETOK TIOCIIe TUIOTEPMUYCCKOTO XPAaHECHUS Ha MOJICITH
KIJIETOK JICTKHX IS CO3MIaHUS OCHOBEI MEPCHEKTUBHBIX
YIITyOJIEHHBIX MOJIEKYIISIPHBIX HCCIISIOBAHNUH, HAITPABICHHBIX
Ha yTy4IlIeHHE TPOIETyPhl TPAHCIUIAHTAIIUH JISTKUX.

Hopmanbhbie pudpodacTsl sterkux denosexa (IMR-90)
XpaHwiH B Teuenue 1, 2 u 3 cytok npu 4°C B MUHIMAaJIBHOM
cpene, Mmoo cpene u cpene ViaSpan. )Knu3HecnocoOHOCTh
OIIeHUBaJK Yepes 1, 2 1 3 CyTOK 1mociie XpaHeHHUs C UCTOJTb-
30BaHHEM MeTabonndeckoro naankaropa Alamar Blue™.
Jis ompenieieHust YpOBHSI BOBIICUCHUS MIPOIIECCOB arol-
TO3a ¥ HEKPO3a UCIIOIH30BAN TPOTOYHYIO IUTOMETPHIO 1
JIOTIOTHUTEIFHO PE3YNBTAaThl IMOATBEPKAATH C MIOMOIIBIO
BH3yaJIU3aIiH ¢ (PIIyopeceHTHONH MUKpOCKoTHel gepes 1,
4, 8 1 24 y ocye XpaHeHHUs C MOMOILBIO TECTA Ha arloNTo3
Vybrant®.

AHanu3 mokasali, 4To B 00pasiax co cpemoit ViaSpan
JKU3HECTIOCOOHOCTH KJIETOK mocJe 24 4 xpanenus ipu 4°C
cocraBuia 68% (+4%), a penomysiist —103% (£6%) B Tede-
HHE 3 cyTOK. XpaHEHHE B IPYTUX CPeIax MPHUBEJIO K HOTHON
HoTepe )KU3HECTIOCOOHOCTH KIIETOK 1ocie 24 4 THIOTepMH-
YECKOTO XPAaHEHUS U OTCYTCTBUIO PETIONMYIISALNHU. YBEIHUe-
HHUE CPOKa XpaHEHUS 10 3 CYTOK, IIPHUBENIO K MOJTHOH moTepe
JKI3HECTIOCOOHOCTH KJIETOK B KaXKIOM BapHaHTE UCCIICIOBA-
HUI. AHaJIM3 aONTOTUYECKUX Y HEKPOTUUECKUX MOIMYIISILUIA
B 00pa3max, XxpaHUBIIUXCA B cpefe ViaSpan, moka3al, 9To
gepes 8 9 mociie THIIOTePMIYECKOTO XpaHeHH 5% KIIeTou-
HO¥ monysisiiuy ObUIO B COCTOSIHUHM aronTo3a, a 20% — B coc-
TOSTHUH HEKpo3a. Pe3ynbTaTsl MOATBEPAUIN BHICOKUN YPO-
BEHb YYBCTBUTEJIbHOCTH JIAHHON KJIETOYHOW CHCTEMBI K
XOJIOZIOBOMY XPaHEHUI0, KOTOPOE MPHUBEJIO K 3HAUUTETTLHOMY
YPOBHIO THOENN KJIETOK BCJIEICTBUE KaK alonTo3a, TaKk U
HEKpo3a. DTU JaHHbBIE CBUICTENBCTBYIOT O HEOOXOIUMOCTH
OoJree TITyOOKOTo IMOHUMAaHHS MOJICKYJISIPHBIX H3MECHCHUH B
KJICTKaX KaK pe3yJIbTaTa X0JI0I0BOTO BO3/ICHCTBHSI.

KpuoGMOROrIM
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As advances in medical technology improve the ability
and efficacy of cells and tissues to be transplanted, there
remains a void in our knowledge of the specific molecular
response of cells to low temperature storage. While much
focus has been given to the formulation of solutions to
perfuse the tissue during storage to increase viability,
investigations into the complex molecular changes that
occur during cold exposure and their subsequent effect on
outcome remain limited. An understanding of cellular stress
on a molecular level is of fundamental importance as such
information proves critical to tissue storage and transplanta-
tion as well as to the development of new technologies and
processes in non-related areas of cell biology, bioproces-
sing, etc. The intent of this study was to begin to quantify
the levels of cell death following hypothermic storage in a
lung cell model in order to establish a foundation for future
in depth molecular studies in support of improved lung
transplantation.

Normal human lung fibroblast (IMR-90) cells were stored
statically for 1, 2 and 3 days at 4°C in basal media, complete
media, and ViaSpan. Post-storage viability was assessed at
1, 2 and 3 days post-storage using the metabolic indicator
Alamar Blue™. To determine the level of apoptotic and
necrotic involvement, flow cytometry was performed and
corroborated via visualization under fluorescent microscopy
at 1, 4, 8 and 24 hours post-storage using the Vybrant®
apoptosis assay.

Sample analysis revealed that cells stored in ViaSpan
were 68% (+4%) viable after 24 hours of storage at 4°C and
repopulated to 103% (+6%) within 3 days. The other solu-
tions resulted in complete cell loss after 24 hours of hypo-
thermic storage with no re-growth observed. Extension of
the storage interval to 3 days resulted in complete cell loss
in all conditions. Analysis of the apoptotic and necrotic
populations in the ViaSpan stored samples revealed that
5% of the population was apoptotic at 8 hours post-storage
while around 20% of the same population was found to be
necrotic. The data revealed a high level of sensitivity to
cold storage for this cell system, resulting in a significant
amount of cell death, through both apoptosis and necrosis.
These data highlight the critical need for a more indepth
understanding of the molecular changes that occur as a
result of cold exposure in cells.

problems
of cryobiology

Vol. 20, 2010, Ne2



BAusiHMe KPUOKOHCEPBUPOBAHHBIX (PETAAbHbIX HEPBHBIX KAETOK
Ha (peHOTUMUYECKME XAPaKTEPUCTUKN T-KAETOK TMMyCa >KUBOTHBIX

C IKCMNEPUMEHTAAbHBIM AAAEPTUYECKUM 3HLle(ba/\OMMEAMTOM

E.A. IoroxaH, M.B. OctaHkoB, A.H. [OAbLIEB
MHcTutyT npobaem kpmobuororum u  kpuomesnumHsl HAH YkpauHbi, r. Xapbkos

Effect of Cryopreserved Fetal Nerve Cells on Phenotype Characteristics of Thymus
T Cells of Animals With Experimental Allergic Encephalomyelitis

Ye.A. PorozHAN, M.V. Ostankov, A.N. GOLTSEV
Institute for Problems of Cryobiology & Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov

OTHOAaTOreHETHYECKUE MEXaHI3MBI PA3BUTHSI PACCESH-
Horo ckiiepo3a (PC), BeposTHO, CBS3aHbI C HAPYIICHUSIMH B
IJIaBHOM OpraHe MIMMYHOTeHE3a — THMYCe, KOTOPBIi OTBe-
YaeT 3a CTAHOBJICHHUE €CTECTBEHHO TOJIEPAHTHOCTH B Opra-
nusMe. KonnenryansHoe nmonnmanne PC ocHoBBIBaeTCs Ha
MOZIETIH 3KCIEPUMEHTAIBHOTO aJuIepruieckoro sHIeda-
nomuenuTa (DAJ). BoaMoKHBIE TepareBTHUECKHE MOIXOIbI
K HellpojereHepaTUBHBIM MATOJIOTHSIM ayTOMMMYHHOTO
reHe3a JIOJDKHBI 0a3MpoBaThCs Ha MCIONB30BAHNH Ipera-
paToB HAICUCTEMHOTO ICHCTBHSL, TaK KaK HAOIIOIaeTCs pas-
0anmaHCUPOBKAa HEMPOMMMYHOIHJAOKPUHHOTO Ojoka. K
TaKUM TIpernapaTaM MOXKHO OTHECTH (eTalibHble HEPBHBIE
kietku (O®HK), mpuMeHeHHE KOTOPHIX ONTHMH3UPYET
IpoIiecc KPHOKOHCEPBUPOBAHUSL.

enp uccnenoBanus — U3y4nTh T-KIIETKH TUMYycCa C
Pa3HBIM (PEHOTHIIOM B IMHAMHKE pa3BUTHS DAD 10 1 mocie
npuMeHeHus KpruokoHcepupoBaHHEIX DHK (kOHK).

OAD MHAYIHMPOBAIU Yy KpbIC IO MeToay JlaBBIIOBOIA.
Cycnensuto ®HK n3 mo3ra sm6pronoB kpeic 11 cyTok
recTalyuu KpHOKOHCEPBUPOBAIN MO IBYM pexumaM (P1 u
P2) na nporpammuom 3amopaxuBaresnie YOIT-06. XKuBotHsle
ObLTH pa3zeseHbl Ha 6 TPyII: | —310pOBbIe )KUBOTHBIE; 2 —
)kuBoTHBIE ¢ DAD; 3 — DAD + BBeacHue HaTuBHBIX DHK;
4 —3AD+ kPHK (kprokoHcepBupoBanue coracHo P1); 5 —
3AD+ k®HK (P2); 6 — konTpois. CycreH3HI0 KICTOK BBO-
JIVJTH BHYTPUOPIOMIMHHO Ha 14-¢ cyTku pa3Butus JAD B
no3e 5x10° knerox/xuBoTHOE. CyOIOMYIISIIIMOHHBIH COCTAB
T-KJIETOK TUMYyCa UCCIIEI0BAIU B IMHAMUKE Ha 7—35-€ CyTKU
Pa3BUTHS MATOJIOTUH METOIOM IPOTOYHOM IUTO(IyOpH-
METPUH C HCIIONBb30BAHUEM MOHOKJIOHAJIBHBIX aHTUTEN K
CD3, CD8, CD25 (FITC), CD4 (PE) (BD, CHIA). IIpu
CTaTHCTHYECKOI 00paboTKe pe3yNbTaToB PUMEHSITH KPUTEPHH
ManHa-YuTHu.

[TomyueHHBIE Pe3yNBTaThl MPOAEMOHCTPUPOBATIHN CIIO-
cobHocTh KOHK BimATH Ha CyOMOMYISIIIMOHHBIN COCTaB
T-knerok Tumyca. bornee paHHee 1 cynecTBeHHOE CHIKEHHUE
KIIMHAYECKHUX NTPU3HAKOB IPOSBICHHSI TaTOJIOTUH HAOJIO-
nainochk nocie npumeHeHns KOHK (P2). Ha 35-e cytku
Habmonenus yposens CD3"-, CD4"CD25 -, CD8"-kieTox,
MMMYHODETYISATOPHBIH MHICKC MPHOIMKAIUCH K KOHT-
ponbHBIM 3HaueHusM B rpynmnax 3, 4 u 5. ConepxaHue
CD4*CD25"-k11eToK K KOHITy CpoKa HaOmrofeHus B 3 u 5-i
rpymmnax JOCTUrano KOHTPOIBHOTO YPOBHSI.

Taxum 06pa3om, ycTaHOBIIEHA 3aBUCUMOCTb TepareBTH-
yeckoro 3¢ pexra kKOHK oT BoccTaHOBICHUS COMEPIKAHUS
CD4*CD25*-knerok TuMyca rpu pa3Butuu JAD. Paccmat-
pHUBarOTCsA BO3MOXHBIE IPHYUHBI TaToreHe3a DAD B pa3ba-
JIAHCUPOBKE CYOITOMYJIALIIOHHOTO cocTaBa T-KJIeTOK THMyca
1 Iy TH KOPPEKIHH ITOZ00OHOTO po/ia HapyIIeH!H BBEICHUEM
k®HK.

KpuoGMOROrIM

T. 20,2010, Ne2

Etiopathogenetic mechanisms of multiple sclerosis (MS)
development are likely related to the impairments in main
organ of immune genesis, thymus, responsible for the setting
of natural tolerance in an organism. Conceptual understand-
ing of MS is based on the model of experimental allergic
encephalomyelitis (EAE). Possible therapeutic approaches
to neurodegenerative pathologies of autoimmune genesis
should be based in the preparations of over-system effect,
since there is a misbalancing of neuroimmune endocrine
block. Fetal nerve cells (FNCs) can be referred to such prepa-
rations, and cryopreservation optimizes their application
possibility.

The research aim is to study thymus T-cells with diffe-
rent phenotype in dynamics of EAE development prior to
and after use of cryopreserved FNCs (cFNCs).

EAE was induced in rats according to Davydova
method. FNCs suspension derived from brains of rats’
embryos of 11" gestation day were cryopreserved according
to two regimens (R1 and R2) by means of programmable
freezer UOP-6. The animals were divided into 6 groups: 1—
healthy animals; 2 — those with EAE, 3 — the ones with
EAE + introduction of native FNCs; 4 — animals with EAE +
cFNCs (cryopreserved according to R1 regimen); 5 — those
with EAE + cFNCs (R2); 6 — control. Cell suspension was
intraperitoneally introduced to the 14" day of EAE deve-
lopment in a dose of 5x10° cells per animal. Subpopulational
composition of thymus T-cells was studied in the dynamics
to the 7-35 days of pathology development by means of
flow cytometry using monoantibodies to CD3, CDS§, CD25
(FITC), CD4 (PE) (BD, USA). The results were statistically
processed using the Mann-Whitney criterion.

The findings demonstrated the ability of cFNCs to affect
subpopulational composition of thymus T-cells. Earlier and
more significant reduction of clinical pathology manifes-
tation signs was observed after use of cFNCs in R2. To the
35" observation day the level of CD3*, CD4°CD25-, CD8"
cells, immune regulatory index reached to the control values
in the groups 3, 4 and 5. Content of CD4"CD25" cells to the
end of observation term in groups 3 and 5 approached to
the control level.

Thus, there has been found the dependence of the-
rapeutic effect of cFNCs on recovery of CD4*CD25* thymus
cells at EAE development. Possible causes of EAE patho-
genesis in misbalancing of subpopulational composition
of thymus T-cells and the ways of correction of similar
impairments of cFNCs are under consideration.
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CraAns ructoreHe3a OBapuaAbHOW TKaHM Kak (PaKTOp, OMNpeAeAsiowmii

ee mopodyHKUMOHaAbHOE pPa3BUTHE MOCAE TPAHCMAAHTALUK
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Stage of Histogenesis of Ovarian Tissue as Factor Determining

Its Morphofunctional Development After Transplantation

Yu.O. TiscHENKO?, V.V. KIROSHKA!, T.P. BONDARENKO'
'Institute for Problems of Cryobiology & Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov
2VIN. Karazin Kharkov National University

Jo HacTosmIero BpeMeH! B PEHPOIYKTUBHOU (hU3HO-
JIOTMH OCTAIOTCS! OTKPBITBIMU BOIIPOCHI, CBSI3aHHBIE C U3Y-
yeHueM (HOJUTHKY/IOreHe3a B II0JI0OBO3PEIION M HEOHATATLHOM
OBapHAJIHHOM TKAHU B yCIOBUSIX TPAHCIIAHTAIMH.

[enb paboThI — HCCIIEIOBaHUE JMHAMUKH (DOJLTHKYIIO-
reHe3a U CTePOUIOTeHHON (PYHKIIMU OBapHANTbHON TKAHU
Pa3JIMYHBIX CTaIUN TUCTOreHe3a B YCIOBUSAX IeTEPOTOIH-
YeCcKOH TpaHcmaHTauuu. TpaHCIIaHTalKIO OBapUaIbHON
TKaHH OCYIIECTBIIUTH O] KarlCyTy JIEBOH MOYKH OHOBpE-
MEHHO C JIByXCTOPOHHEN OBapuO3KTOMUEN. I3Mepenne KoH-
[EHTpAIM¥ TOPMOHOB B IIJIa3Me KPOBH KUBOTHOTO-PEITH-
MUEHTA U TUCTOJIOTUYECKUN aHallu3 TPAaHCIUIAHTATOB OCY-
wectBisim Ha 10-, 30-, 60- 1 100-e cyTKy ocie UMILTaHTaLH.

IToxazano, 4yTo Npu ayTOTpaHCIUIAHTALIMN TIOJOBO3PENIOi
OBApHAIBHOM TKaHU CTPYKTypa UMILIAHTaTOB MOp(oIIo-
THYECKH COOTBETCTBYET (PM3MOTIOTHUECKOM HOpME Ha BCeX
cpokax HaOmroneHus. Ilpu annoTrpaHcmIaHTaIWU Ha
rucroyioruueckux cpesax K 100-M cyTkaMm BBISIBJIEHO YMEHb-
[ICHUE YrcITa (POJUTHKYIIOB U 00pa3oBaHue (HOPO3HOM TKa-
HU (0 30% oT Beett mutomanyu TpancioianTara). [Ipu Tpasc-
IJIaHTALMY HEOHATaIbHOW OBapUaIbHON TKAaHU OTMEYAETCS
KaueCTBEHHO MHAasi MOP(OIIOTHYECKasi KApTHHA Pa3BUTHSI.
Vixe k 10-M cyTkam HaOmoaeTcs pasBUTHE (OJUTHKYIIIPHBIX
MTOJIOCTEH, KOTOPBIE COXPAHSIOTCS M Ha OoJiee NI TEIhHBIX
cpokax nocJie Tpancruiantanuu. Ha 30-e cyTku uMIIaHTaTsl
HEOHATaJIbHOW OBapHaJIbHOM TKAHU MIPENICTABIISIOT CIIEIyI0-
Y10 MOP(HOIOTHIECKYI0 CTPYKTYPY: Y 30% uccnemyeMbix
ocobeil HapsiTy ¢ KHCTaMH OTMEYAI0TCs YUaCTKH, XapaKTepHbIe
JUTsL TToNIoBO3penioi Tkanu (oT 3 mo 10% ot Bcelt mromamu
TPaHCIUIAHTATa), Y OCTABHBIX — CTPYKTYpa COOTBETCTBYET
CKJIEPOKHCTO3HBIM SIMYHUKAM. YBEITUUCHIE CPOKOB HAOIFO-
JI€HUS TMPUBOJUT K MOJIHOMY CKJIEPO3HUPOBAHMIO TKAHH
TpaHCIUIaHTaTa.

W3yueHue cTepon1oreHHON (YHKIIMH I0Ka3aJI0 ee BOc-
CTAQHOBJICHHE IPHU ayTOTPAHCIUIAHTAL[MM Ha BCEX 3Tarax
AKCIIEPUMEHTA, TOTIA KaK IIPH AJDIOTPAHCIDIAHTAIIIH HAOITIO-
JAETCSl CHUYKEHUE YPOBHSA MOJOBBIX TOPMOHOB IO OTHO-
IIEHUIO K KOHTPOJTI0, HaurHas ¢ 60-x cytok. [Ipu Tpancmian-
TallUd HEOHATAJIbHOM OBapUalibHOM TKaHU KOHLIEHTpaLUs
KaK 3CTPauoIIa, Tak ¥ IporecTepoHa OblIa 3HAYMTENBHO HIDKE
(bM3HOTOTHIECKIX 3HAYCHUH Ha BCEX UCCIIEYEMBIX CPOKAX.

MO’KHO c/ieaTh BBIBOJ, YTO JUHAMUKA (DOJLTHKYIIOTCHE3a
Y CHHTE3 NIOJIOBBIX TOPMOHOB B TPAHCIUIAHTaTaX OBApUATIbHON
TKaH{ HAIPSIMYIO 3aBUCAT OT CTaJWH ee TucToreHesa. llpu
TPaHCIUTAHTAIMH IT0JIOBO3PETION OBapHalbHOM TKaHHU HAO-
JIFOIAETCS COXpaHeHUe ee MOPPOPYHKIIMOHATBHBIX XapaKTe-
PHUCTHUK, TOTJIa KaK MpU TPaHCIJIAaHTALWUU HEOHATaJIbHOU
MIPOUCXOANT ATUITHIHOE MOP(OIOTHUSCKOe pa3BUTHE Ha
BCEX ATanax HaOIOICHHUS, TIPH 3TOM €€ SHIOKPHHHAS (PyHK-
LMl OTMEYAETCs TOJIBKO Ha PAaHHUX CTaIUIX OCTIE UMILIaH-
taru (30 cyToK).

KpuoGMOROrIM

T. 20,2010, Ne2

Till now in reproductive physiology the questions
related to the study of follicle genesis in mature and neonatal
ovarian tissue under transplantation have remained open.

The research aim is to investigate the dynamics of follicle
genesis and steroidogenic function of ovarian tissue of
different histogenesis stages under conditions of hetero-
topic transplantation. Ovarian tissue was transplanted under
capsule of left kidney simultaneously with bilateral ovariec-
tomy. Hormone concentration in blood plasma of a recipient
animals and histological analysis of grafts were examined
to the 10, 30, 60 and 100" days after implantation.

It has been shown that at autotransplantation of mature
ovarian tissue the structure of implants morphologically
corresponds to physiological norm at all observation terms.
At allotransplantation on histological sections to the 100"
day there was found the reduction of the number of follicles
and formation of fibrous tissue (up to 30% from the total
area of transplant). During transplantation of neonatal
ovarian tissue there has been noted qualitatively different
morphological picture of the development. Even to the 10
day there was observed the development of follicular
cavities, which will be preserved as well on longer terms
after transplantation. To the 30" day the implants of neonatal
ovarian tissue represent the following morphological struc-
ture: in 30% of the studied individuals along with cysts
there were noted the sites of tissue characteristic for mature
(from 3 to 10% from total area of the graft) in the rest the
structure corresponds to sclerocyst ovaries. The rise in the
observation term results in a complete sclerosis of the
transplant tissue.

Study of steroidogenic function has demonstrated its
recovery at autotransplantation at all the stages of expe-
riment, whilst during allotransplantation the reduction of
the level of sexual hormones in respect to the control star-
ting from the 60" day. During transplantation of neonatal
ovarian tissue the concentration of both estradiol and
progesterone was significantly lower than physiological
values at all the studied terms.

Thus, one may conclude that dynamics of follicle gene-
sis and synthesis of sexual hormones in the grafts of ovarian
tissue directly depends on its histogenesis stage. During
transplantation of mature ovarian tissue there is observed
the preservation of its morphofunctional characteristics,
meanwhile during transplantation of neonatal one there is
occurred atypical morphological development within all the
stages of observation, herewith its endocrine function is
found only at early post-implantation stages (30 days).
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MoaeAnpoBaHue Hekpo3a MMOKapAa y KpbIC

H.A. Yumx, N.B. Caeta, C.E. TaabuEHKO, A.B. Wnao, B.TT. CAHAOMMPCKIMIA
MHcTuty™ npobaem kpmobuororum u  kpuomesnumHsl HAH YkpauHbi, r. Xapbkos

Modeling of Myocardium Necrosis in Rats

N.A. CHizH, I.V. SLETA, S.YE. GALCHENKO, A.V. SHILO, B.P. SANDOMIRSKY
Institute for Problems of Cryobiology & Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov

E>xeromgno B YkpanHe peructpupyercst okoao 50 Teicsd
ciy4aeB uH(papkTa Muokapaa (M), a cMepTHOCTh OOJTBHBIX
¢ UM cocrasnsietr 30-50%. M3ydeHne maToreHeTHIeCcKux
MexaHu3MoB MIM u co3anune Ha 3TOi OCHOBE COBPEMEHHBIX
METO/IOB JICUCHHSI HEBO3MOXKHO 0€3 aIeKBaTHOH IKCIIEpH-
MeHTanbHOW Mozenu. Mcrnons3yemast B HacTosIIIee BpeMst
Mozens UM, nonmy4yaemast pu nepeBsizke KOpOHApHOH ap-
TEPHH, IPUBOANT K HOSIBJICHUIO HETIPEACKa3yeMbIX obnacTeit
HEKpOo3a CepAECYHON MBIIIIBI ¥ BBICOKOH JIETaIbHOCTH XKH-
BOTHBIX. DTO 00YCIIOBIIIO TOMCK HOBBIX BAPHAHTOB MOJIe-
auposanus UM, no3BoisfOmUX CTaHAAPTU3UPOBATH
MECTOIOJIOKEHHE U pa3Mepbl 30HBI HEKPO3a MHOKap/a.

Iens paGoThl — pa3zpaboTaTh crioco0 MOTyUEHUs Mpe/-
CKa3yeMoM 30HbI HEKpO3a MUOKap/ia METOJIOM JIOKAIbHOMI
KPHOAECTPYKIINH.

Pabora nmpoBenena Ha 32 OecriopoIHBIX KphICaX-CaMKax
maccoit 180-250 r. KpuoBo3zaeiicTBue Ha CTEHKY JIEBOTO Ke-
JIyJI0YKa OCYIIECTBIISUTN B TedeHne 30 CeKyHI KpHOUHCTPY-
MEHTOM C T1aMeTPOM alIIMKAaTOpa 3 MM IIpH TEMIIEpaType
paboueii moBepxHocTH —196°C. Ananus OKI -nuccnenoBanuii
IIPOBOJIMIIH C HCIIOJIb30BAaHUEM ITPOTPaMMHOT0 obecreye-
Hus “TlonucniexTp”. Mopdonornieckyro KapTHHY MUOKap-
Jla OLICHUBAJM Ha 1 -, 7- 11 14-e CyTKH 1mocie KpUOBO3CHCTBUS
10 THCTOJIOTHYECKUM Cpe3aM, OKPALICHHBIM FeMaTOKCHIIH-
HOM U 303UHOM.

HccnenoBanye rucTOIOTHUECKHX MPENapaToB IIOKa3alo,
YTO IPUMEHSEMbIE KPHOBO3ICHCTBUS IIPUBOAMIN K pa3BH-
THIO y 9KCIIEPUMEHTAIILHBIX )KUBOTHBIX 30HBI HEKPO3a, COOT-
BETCTBYIOLIEH IMaMeTpy KpHUOAIIUIMKATOPa, C YSTKOH JIOKa-
JM3aluel JeCTPYKTHBHBIX SIBJICHUH B CyO3HKapAHaaIbHON
00J1aCTH BIUIOTH 10 TPAHCMYPAIEHOTO IOPAXKEHHS Cep/ILa.

ITo manubiM OKI-uccienoBanus Ha 1-e CyTKH MOCIie
KproBo3eicTBUs Yy 40% )KMBOTHBIX BBISIBICHO Ha4ne Q-
i QS-3y01oB ¢ orpunatenbHbM 3yorom T B I- n avl-
orBepeHusX. Takue u3amenenuss B OKI' cooTBeTcTBYIOT
nokazarensm OKI npu nepenae60k0BOM TpaHCMYpPAIEHOM
uHpapkTe Muokapaa. JlanHas snekTpokapauorpadudeckas
KapTHHA COXPaHsIach Ha 7- U 14-e CyTKH Iociie KpHOBO3-
JeHCTBHI HA MUOKap/l KPBIC. Y OCTAILHBIX )KUBOTHBIX HIOCTIE
KPHOBO3IEHCTBHUS OTMEYAJICS JIMIIL OTPUIATEIbHBIHN 3y0er
T B I- m avL-0TBeieHUAX, YTO COOTBETCTBYET ITOKA3aTEIsIM
OKT mpu cy6amukapauaibHOM HHPAPKTE B TEX XKe TOIO-
rpadHUeCcKIX 00JIACTAX cepa.

OKcnepuMeHTalIbHbIE JaHHBIE TI0Ka3aJId, YTO KPHOXH-
pyprudeckoe BO3AeHCTBHE HA MHOKAP. MOXKET OBITh METO-
JUKOW CTaHJApPTHOTO BOCHPOM3BEICHHUS HEKPO30B MHUO-
Kapza, HeoOX0AUMOH 17151 OMOJIOTUYECKUX M METUITUHCKUX
UCCIIEZIOBaHUM.

KpuoGMOROrIM

T. 20,2010, Ne2

Annually in Ukraine about 50 thousands cases of
myocardial infarction (MI) are registered and the death rate
makes 30-50%. The study of pathogenetic mechanisms of
MI and designing on this base of modern treatment methods
is impossible without adequate experimental model. Present-
ly applicated MI model, obtained by coronary artery ligation,
results in appearance of unpredictable area of cardiac muscle
necrosis and high lethality of animals. This fact stipulates
the search of the new variants of MI modeling, that enable
the standardization of location and dimensions of myocar-
dium necrosis zone.

The research aim is to design the scheme for obtaining
the predictable zone of myocardium necrosis by means of
local cryodestruction.

The research was performed in 32 breedless female rats
of 180-250g. Cryoeffect on a wall of left ventricle was per-
formed for 30 sec with cryodevice with 3 mm applicator dia-
meter and the temperature of operating surface of —196°C.
The ECG studies were analyzed using the “Polyspectr”
software. Morphological picture of myocardium was asses-
sed to the 1%, 7" and 14" days after cryoeffect on histological
sections stained with hematoxylin and eosin.

The study of histological preparations has demonst-
rated that applied cryoeffects resulted in the development
in experimental animals of necrosis zone corresponding to
the diameter of cryoapplicator with distinct localization of
destructive phenomena in subepicardial area up to trans-
mural lesion of heart.

According to the data of ECG studies to the 1% day after
cryoeffect in 40% of animals there was found the presence
of either Q or QS deflections with negative T deflection in I
and avL leads. These changes in ECG correspond to the
ECG indices at anteriolateral transmural myocardial in-
farction. This ECG picture was kept to the 7" and 14" days
after cryoeffect on rat myocardium. In the rest of animals
after cryoeffect there was noted just a negative T deflection
in I and avL leads, corresponding to the indices of ECG at
subepicardial infarction at the same topographic cardiac
areas.

Experimental data have shown that cryosurgical effect
on myocardium may be the method of standard simulation of
myocardium necrosis, necessary for biological and medical
investigations.
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BAnsiHMe KPUOKOHCEPBUPOBAHHBIX KAETOK (heTaAbHOWM MeveHun
Ha UMMYHOMOpPOoAOTUYECKNE OCOBEHHOCTH KOXM

npu aTonnM4eCckom Aepmarturte

A.A. HoceHko, M.A. Curoyc, M.B. OctankoB, M.B. Paccoxa, A.H. ToAbLIEB
MHcTutyT npobaem kpmobuororum u  kpuomesnumHsl HAH YkpauHbi, r. Xapbkos

Effect of Cryopreserved Fetal Liver Cells on Immune

Morphological Peculiarities of Skin at Atopic Dermatitis
L.A. Nosenko, M.A. Sirous, M.V. Ostankov, I.V. RassokHA, A.N. GOLTSEV

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

Arorraeckuii nepmatuT (AJ]) ssBrsieTCs BAKHON MEIHUKO-
COLIMAJILHOM IPOOJIEMOIi, 3HAYNMMOCTh KOTOPOH Onpeess-
eTCsl HEYKJIOHHBIM POCTOM 3200JI€Ba€MOCTH, €T0 XPOHUYEC-
KUM, PEIUIUBUPYIONIUM TCUCHHUEM M CIO0XHOCTHIO B
MPOBEACHUH TEPAMIH. DTO CHCTEMHOE 3a00JIeBaHHE CBSI3aHO
HE TONBKO C PeaKIied MMMYyHOKOMIIETCHTHBIX KJICTOK Ha
AHTHUTCHBI in Sifu, HO ¥ 0TOOpakaeT “BO30yKICHHE M-
MYHHOH CHCTEMBI B 11eJIOM. [IepCrieKTHBHBIM METO/IOM Jie-
yenus A/Jl, Kak IMMyHO3aBUCHMOH ITaTOJIOTHH, MOT'YT OBITH
npernaparbl u3 peranbHbIX TKaHeil. Boicokas ahexTuBHOCTL
9THX NMPETapaToB Kak IMMYHOKOPPEKTOPOB MPH Pa3IHIHBIX
ayTOMMMYHHBIX 3a00J1€BaHHAX 00yCIIOBMIIAa HEOOXOTUMOCTh
MX KPUOKOHCEPBUPOBAHUS U JUTUTEIBHOTO XPAHEHUS IS
JIaTTbHEHIIIETO UCTIONB30BAHUS B KITMHUYECKOH TPAKTHKE.

[ens paboTHI — SKCIIEpUMEHTAIEHOE 000CHOBAHHE BO3-
MOXXHOCTHU MPUMEHEHHS] KPHOKOHCEPBUPOBAHHBIX KICTOK
¢deranphoi neuenu (KOIT) s neuenus A/

DxcnepuMeHTanbHbIi Al MogenupoBanu Ha 6-Mecs-
HBIX KpbIcax TuHAM Brictap 6 MecsiieB no metoxy 3ankas [LM.
u Usnesoit E.A. (1965). ExxenqaeBHO B TeueHHe 2 1-X CYyTOK B
KOXY CITMHBI KPBICHI BTUpAU 5%-1 CIIUPTOBO-aLl€TOHOBBII
pactBop AMHUTpOXIOpOeH30a. KDIT kprokoHCcepBUpOBAIN
no merony IlymaeBoit A.A. u coanr. (1983). Crenens Bbipa-
skenHocTH AJl ontenuBanu ot 0 10 5 6ayoB Mo o0niemMy
COCTOSIHUIO, TIOBE/ICHUIO, a TAK)KE IO TOJIINHE KOKHON
CKJIAJIKU U IPOSIBIICHUIO BOCIATEeHUs Ha 1-, 3-, 5- 1 7-€ cyTKH
TI0CJIe CEHCHOMIIN3ALNH 1 JiedeHHs1. [T BBIIBIICHHUS IMMYH-
HBIX HApYUICHUH Ha JIOKAIBHOM YPOBHE IPOBOIMIN HM-
MYHO(EHOTHIIIPOBAHUE KJICTOK KOKHOTO HH(MUIBTpaTa Me-
TonoM npotouHoi ntoduryopomerpun (FACS Calibur, BD,
CIIA) 1 MOHOKJIOHJIBHBIX aHTUTEN K MonieKysiam CD3, CDA4,
CD8, CD16,CD72, CD4, CD25 (BD Pharmingen, CIIIA).
Craructudeckyto o0pabOTKy MOJYYCHHBIX PE3yJIbTaTOB
IPOBOAMIN MapaMETPUIECKUM METOJIOM C MOMOIIBIO t-
kputepust CteionenTa-dumiepa.

Mopdostoruueckuii cyocTpar KJIeTOYHOr0 HH(pUIBTpaTa
ydacTka MaHudecTannu y kpsic ¢ AJl xapakTepu3oBaics
Ipeo0IaaatoIIM OOJIBITMHCTBOM T-XeIepoB/HHIyKTOpOB
C HE/IOCTATOYHOM YMCIEHHOCTHIO T-CynpeccOpHO-IIMTOTOK-
cuuecknx. Ha 5-e cyTku y kpbic ¢ AJ] mocre neueHust Kpro-
koHcepBupoBaHHBIMI KOIT Op111 OTMEUECHBI CHIKEHHE KOXK-
HOM BOCHAINTENBHOM PeaKiint, a TAKXKE KoJInuecTBa TuMdo-
IUTOB M KieTok Jlanrepranca. HaGmonanu mosbleHue
XEMOTaKCHca HEUTPO(HIIOB 1 MOHOIIMTOB, BOCCTAHOBJICHHE
(baronuTo3a, MoOBBIIICHHE cyOnomymsanuu T-cynpeccopos
¥ aKTUBHOCTH €CTECTBEHHBIX KIIIIEPOB, TPAH3UTOPHOE TIOBHI-
nIeHue copepkanus IgA u cHmkenne konueHTpanuu [gE n
T-perynsaropos.

TakuMm 00pazoM, KPHOKOHCEPBUPOBAHHBIC KICTKH (e-
TAJILHOW TEYEeHU OKa3bIBAIM BBIPAXCHHBIA 3 (PeKT npu
neueHun AJl.

KpnoGMOnOrMM

T. 20,2010, Ne2

Atopic dermatitis (AD) is an important medical and social
problem, the value of which is determined by constant
growth of morbidity, its chronic, recurrent course and comp-
licity in therapy performance. This system disease is not
only asoociated with reaction of immune competent cells
(ICCs) on AG in situ, but also it reflects “excitation” of the
whole immune system. The perspective method of AD treat-
ment as immune dependent pathology could be the
application of fetal tissues preparations. Their high efficien-
cy as immune correcting agents under different autoimmune
diseases, stipulated the need of their cryopreservation and
long-term storage for following use in clinical practice.

The research aim is to experimentally substantiate the
possible use of cryopreserved fetal liver cells (FLC) to treat
AD.

Experimental AD as the model of delayed response was
initiated in Wistar rats aged of 6 months according to the
method of Zalkan P.M. and Ivleva E.A. (1965). Each day
during 21 day the 5% alcohol-acetone solution of dinitro-
chlorbenzol was applied into back skin of rats. FLCs were
cryopreserved according to the method of Tsusayeva A.A.
et al. (1983). The manifestation degree of AD was examined
by animal’s general state, behaviour, as well as on the
thickness of skin fold and manifested inflammation to the
1%, 3% 5% and 7% days after sensibilization and treatment,
assigning the points from 0 to 5. To reveal immune disorders
at a local level there was performed an immune phenotyping
of skin infiltrate cells by means of flow cytometry (FACS
Calibur, BD, USA) and monoantibodies to CD3, CD4, CDS,
CD16,CD72,CD4 and CD25 molecules (BD Pharmingen,
USA). The obtained results were statistically processed by
parametric method using the Student-Fisher t-criterion.

Morphological substrate of cell infiltrate of the mani-
festation site in the rats with AD was characterized with
prevailing majority of helper/inducer T cells with insufficient
number of suppressor-cytotoxic T cells. To the 5" day in
rats with AD after treatment with cryopreserved FLCs was
found the reduction of skin inflammatory reaction as well
as number of lymphocytes and Langerhans cells. There was
observed the rise in chemotaxis of neutrophils and mono-
cytes, recovery of phagocytosis, increase in T suppressor
subpopulation and activity of natural killers; transitory
enhancement of IgA content and reduction of IgE and
regulator T cell concentration.

Thus the cryopreserved cells of fetal liver contributed
significantly in AD treatment.
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KpnokoHcepBuMpOBaHHbLIV npenapar CbIBOPOTKU KOPAOBOW KPOBU

B npogmaakTuke axkywepckoro aHTU(HOCKOAMMMAHOIO CUHAPOMA

B.1O. Tpuoonos, B.1O. INrokoriok, O.B. ®AAbLKO
MHcTuty™ npobaem kpmobuororum u  kpuomesnumHsl HAH YkpauHbi, r. Xapbkos

Cryopreserved Preparation of Cord Blood Serum
in Prevention of Obstetric Antiphospholipid Syndrome

V.Yu. TriFoNov, V.Yu. Prokopryuk, O.V. FALKO
Institute for Problems of Cryobiology & Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov

Axymepckuii antudochomumuansiii cuaapom (ADC) —
aKTyaJbHasl MpobjieMa COBPEMEHHOT'0 aKyIIepcTBa, 1Moc-
KOJIbKY OH NPHUBOJWT K HEBBIHAIINBAHMUIO, TUIAIICHTAPHON
JCcYHKINH, T€CTO3Y, CHHAPOMY HOTEpPH IIJI0/1A U SBIISETCS
IPUYMHOMN Hey/au B peNpOayKTUBHBIX TeXHOMorusax. Hec-
MOTps Ha TO, 4To aHTHdochomumuaHble anTuTena (adJl)
HETaTHBHO BIIHSIOT KaK Ha SHAOMETPHH, TaK U Ha IPEIBIMII-
JIAHTAIIMOHHBIN IMOPHOH, JIeUeHHEe HauMHaeTCs, KaK mpa-
BUJIO, TOJIBKO ¢ KoHIIa | TpumecTpa 6epemenHocTH. B pabore
paccMoOTpeHa BO3MOXXHOCTB IperpaBUAapHON Ipodu-
JakTuky ocnoxHeHNH ADC ¢ HCIONIB30BAaHUEM KPUOKOHCEP-
BUPOBAHHOTI'O Npenapara KopaoBoil kposu “Kpuouen-
KPHOKOPA”, CIIOCOOHOTO MO3UTHUBHO BIIMATH HA HIMMYHHYIO,
PENPOIYKTHBHYIO CHCTEMBI M PEOJIOTHYECKHE CBOHCTBA KPOBH.

B HaTHBHBIX 1 KPHOKOHCEPBUPOBAHHBIX 00pa3Iax ompe-
JIETSUTH COZIeprKaHNe MapKEPHBIX KOMIOHEHTOB CHIBOPOTKH
KOPJOBOH KPOBHU: XOPHOHUYIECKOTO TOHAIOTPOIIHMHA, alib(a-
(eronporenna, nponakTiHa. M3yuanu BIUsHUE ITpenapara
“Kpuornenia-Kprokopa~ Ha W30JIMPOBAaHHBIE UMMYHOKOM-
NETEHTHBIE KJIETKHU B peakiuu OactTpaHchopMaum JINM-
¢douuros. B skcnepumente ¢ momenupoBanueM ADC Ha
71a00paTOPHBIX )KUBOTHBIX M3y4aJld BIMSIHUE ITperiapara Ha
COCTOSIHHE T€MOCTa3a, MMMYHHOH M PElpoOIyKTHBHON
cucreM. MccrnenoBanmu 3¢ pexruBHOCTE npenapata “Kpuno-
LEJUI-KPHOKOPA™ B TIPETPaBHIAPHOM ITOATOTOBKE JKSHIINH C
IIPUBBIYHBIM HEBBIHAIINBaHNUEM, 00ycioBieHHbIM ADC.

[Nomy4enHbIe pe3ynsTaThl CBUICTEIECTBOBAIN O TOM, YTO
ONITHMAJIBHBIM PEKUMOM KPHOKOHCEPBHUPOBAHUS IS CHIBO-
POTKH KOPJIOBOM KPOBH ABISIETCS OBICTPOE 3aMOPAKUBAHUE
u xpanenue npu —20°C, obecneunBaroiiee COXpaHHOCTh U
AKTUBHOCTB 3CCEHIMAJIBHBIX COCTUHEHUH B MTOJTy4aeMOM
npenapare “Kpuonemr-kpuoxopa”. Ilpu ADPC nabmro-
JatoTcs aTpoduveckre U3MEHEHHs, MUKPOTPOMOO3bI B
SHJIOMETPHH, SMYHUKAX, UCTOLIEHNE TUMYyca. [IpriMeHenme
npenapara “Kpuouemn-kpruokopa” HO3BOJISIET JTUKBUIN-
poBaTk Kak xapaktepHble 1715t AOC IposBIIeHUS THIIEpKoary-
JISIIAN, HAPYIIEHNS! MIMMYHHOH CHCTEMBI, TAK 1 N3MEHEHHS
B OpraHax penpoIyKTUBHOHN cucteMbl. JpdexTs! “Kpno-
LeJUT-KPUOKOpa” pean3yroTcs yepes IEeHTpaIbHbIE MeXa-
HH3MBI, a HE Ha yPOBHE KOMITOHEHTOB KPOBH, 1 COXPAHAIOTCS
B TEUCHHE HECKOJIBKUX OBapHAJIbHBIX IIUKIIOB. [ [pumMeneHue
npernapara B IperpaBuaapHOil MoAroToBke >keHIH ¢ ADC
MO3BOJIAET CHU3UTH KOHUEHTpauuu adJl B kpoBU, HOpMa-
JIU30BaTh OBapUATbHO-MEHCTPYAIbHBIM UKII, YIY4IIUTh
COCTOSIHHE SHIOMETpPHUS, CHU3UTh YaCTOTY OCIOKHEHHH Oe-
PEeMEHHOCTH (HEBBIHAIIMBAHNUE, TUIAIGHTapHAs TUCPYHK-
1M1, T€CTO3, CHHIIPOM 33/IEPXKKH Pa3BUTHSI TUIOJIA), YITYHIINTh
COCTOSIHHE HOBOPOXKJICHHBIX, TPOrHO3UPOBATH NCXO Oepe-
MEHHOCTH U POJIOB.

KpuoGMOROrIM

T. 20,2010, Ne2

An obstetric antiphospholipid syndrome (APS) remains
an actual problem of current obstetrics and is often accom-
panied with such pathology as: premature delivery, placental
dysfunction, hestosis, syndrome of fetus losing and is a
reason of failures in reproductive technologies. In spite of
the fact that antiphospholipid antibodies (aPL) negatively
affect both endometrium and pre-implantation embryo a
treatment begins as a rule only from the end of the first
pregnancy trimester. In the work the possibility of pre-con-
ceptional prevention of obstetric antiphospholipid synd-
rome complications with using cryopreserved preparation
of cord blood “Cryocell-Cryocord”, which is capable to po-
sitively affect immune, reproductive system and rheological
blood properties was studied.

The content of marker components such as: chorionic
gonadotropin, o-fetoprotein and prolactin was investigated
in native and cryopreserved samples. The effect of “Cryo-
cell-Cryocord” preparation on isolated immune competent
cells in reaction of lymphocyte blast-transformation was
studied. In the experiment with APS modeling in laboratorial
animals the preparation effect on homeostasis state, immune
and reproductive system was studied. The efficiency of
“Cryocell-Cryocord” at pre-conceptional preparation of wo-
men with recurrent premature delivery, due to APS was in-
vestigated.

The obtained results testified to the fact that optimal
regimen of cryopreservation for cord blood serum was rapid
freezing and storage under —20°C, providing viability and
activity of essential substances in derived “Cryocell-Cryo-
cord”. Under APS there were observed atrophic changes,
microthrombosis in endometrium, ovaries and thymus ex-
haustion. Application of “Cryocell-Cryocord” enables to
eliminate not only characteristic for APS hypercoagulation
manifestations and disorders of immune system, but also
changes in reproductive system organs. The effects of
“Cryocell-Cryocord” are implemented by central mecha-
nisms, but not at blood components’ level, and are preserved
for several ovarian cycles. Application of “Cryocell-Cryo-
cord” at pre-conceptional preparation of patients with APS
enables to reduce aPL antibodies concentrations in woman
blood, normalize ovarian-menstrual cycle, improve endomet-
rium state, decrease frequency of pregnancy complications
such as: premature delivery, placental dysfunction, gestosis,
syndrome of fetal growth retardation, improve newborn
state and forecasting of pregnancy and delivery incomes.
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BAnsiHMe 3KCTPakTOB M3 3MOPUOHOB KYP HAa MMMYHHYI0 CUCTEMY M CepALe KpbIC

B.I'. Ky3HELOBA, [.D. XKEryHOB
XapbkoBcKasi rocyAapCTBeHHasi 300BeTepuHapHas akasemus

Effect of Extracts From Chicken Embryos on Immune System and Heart of Rats

V.G. KuzNEtsova, E.F. ZHEGUNOV
Kharkov State Zooveterinary Academy, Kharkov

B HacTosiee Bpemst akTyiibHa IpooiieMa NpoGHIaKTHKA
1 JICYCHNSI UMMYHOIC(UIINTOB y )KUBOTHBIX M YEJIOBEKA.
Oco0oe BHIMaHHE YIeISAETCS CO3IaHNI0 HOBBIX 3P (eKTHB-
HBIX JICKAPCTBEHHBIX CPEJICTB JUIS JICYEHHS 1 KOPPEKIIMU M-
MYHHOTO CTaTyca OpraHu3ma.

[Tupoxoe pacpocTpaHeHHE MTOTYIHUIIO0 UCTIOIB30BAHNE
OmomnpenapaToB, IPUTOTOBICHHBIX HAa OCHOBE 3MOpHO-
HaJIbHBIX U (DeTaJIbHBIX TKaHEeW. DTO 00YCIIOBIECHO TEM, UTO
TaKkye TKaH{ 00JIaZar0T CBOWCTBAMH, XapaKTEPHBIMHU IS
PaHHMX CTauil pa3BUTHSL.

[enb paboThI — HOMyYEHHNE PA3IMYHBIX SKCTPAKTOB U3
SMOPHOHOB Kyp, OIPEACIICHHE X UMMYHOCTUMYJIUPYIOLIETO
JIEHCTBUS, a TAKOKE M3YUCHNE BIMSHHS TAKNX SKCTPAKTOB Ha
COKpATHTEJbHBIE CBOMCTBA MUOKAp/ia KPBIC.

VIMMyHOCTUMYIHPYIONIYIO aKTHBHOCTh HCCIIEAYEeMbIX
9KCTPAKTOB IPOBEPSIIN Ha KPBICAX C IKCIIEPUMEHTAIBHON
neiikonernent. JKMBOTHBIM BBOAMIM KPUOIKCTPAKTHI I[EJTb-
HBIE, TTOCTIC IeHATypanuu 0enka, ruapodo0HbIe HpaKIuu
SKCTPAKTOB.

YCTaHOBIEHO, UTO IKCTPAKTHI U3 AMOPHUOHOB KyP MPOSIB-
JISIOT MMMYHOCTUMYIIHPYIOIIYIO aKTUBHOCTB. KonngyecTBo
JICHKOITMUTOB B KPOBH AIKCIIEPUMEHTAIBHBIX JKUBOTHBIX BOC-
CTaHaBJIMBaeTCs ObICTpee, YeM y KOHTpobHbIX. [Ipu BBene-
HUH HKCIIEPUMEHTAIBHBIM )KHBOTHBIM 3KCTPAKTOB IOCIIE
JieHaTypaniy OeJIka yCTaHOBJICHO, YTO CKOPOCTh BOCCTAHOB-
JICHUS JISHKOIUTOB, & TAK)KE TPOJIOHTNPOBAaHHOCTH JICHCTBHSA
9KCTPAKTOB yBeIW4IMBatoTcs. [Ipu BBereHnu ruipodoOHoMH
(paKImy BCCIeyeMbIX 9KCTPAKTOB OTMEUEHA HanOOobIIIast
UX aKTHBHOCTh. KOMM4ecTBO JEHKOITMTOB BOCCTAaHABIH-
BaJIOCh 10 HOPMBI YK€ Ha BTOPBIE CYTKHU ITOCIIE BBEICHUS U
0CTaBaJIOCh Ha BEICOKOM YPOBHE 3HAYUTEIBHO Aoblie. Bo
BCEX CIy4asiX OTMEYCH 0oJiee BRIPaKCHHBIN 3P PEKT mociie
BBEICHUS KPUOIKCTPAKTOB.

JUig u3ydeHns BIMSHUSA UCCIIEIYEMBIX SKCTPAKTOB Ha
CEPICUHYIO IeITeBHOCTh KPBIC IPHUMEHSUIH METOJT AJIEKTPO-
Kapauorpaduueckoro ucciaenoanus. OTMEUeHO, YTO B
TEYEHHE SKCIIEPUMEHTa OKa3aTeN COKPATUTEILHOH CII0-
cOOHOCTH MHOKap/a KpbIC TOCTOBEPHO HE N3MEHSIIHCE.

Taxum 06pa3om, OHOIOTNUECKH aKTHBHBIC BELIIECTBA U3
SMOPHOHOB Kyp OKa3bIBAaIOT ITOJIOKHUTEIFHOE BIMSHUE Ha
(YHKIMOHUPOBaHUE UMMYHHOI cucTeMsbl Kpbic. [Ipume-
HEHHUE HKCTPAKTOB M3 3MOPHOHOB Kyp B BETEpHUHAPHOU
NPaKTUKE MOXKET 3HAUUTENBLHO O0JICTYUTD JICUCHHUE Pa3iIny-
HBIX 3200JIeBaHII IMMYHHOH CHCTEMBI )KUBOTHBIX.

KpuoGMOROrIM

T. 20,2010, Ne2

Nowadays the problem of prevention and treatment of
immune deficient states in animals and humans is quite
actual one. A special attention is paid to the creation of
new effective medicines to treat and correct immune status
of an organism.

The use of biological preparations based on embryonic
and fetal tissues has been widely spread. This is stipulated
by the fact that these tissues have some properties inherent
only to early stage of development.

The research aim was to obtain different extracts from
chicken embryos, examining their immune stimulating effect
as well as study the effect of these extracts on contractile
characteristics of rat myocardium.

Immune stimulating activity of the studied extracts was
tested in rats with experimental leucopenia. The animals
were introduced with the whole extracts, extracts after protein
denaturation and hydrophobic fractions of extracts.

It has been established that the extracts from chicken
embryos manifest immune stimulating activity. The number
of leucocytes in blood of experimental animals recovers
more rapidly than in the animals of the control group. During
injection to experimental animals of extracts after protein
denaturation it has been found that the recovery rate of
leucocyte number as well as prolongation of the influence
of extracts increase. During introduction of hydrophobic
fraction of the studied extracts their highest activity has
been noted. The number of leucocytes restored up to the
norm already to the 48 hrs of introduction and remained at
a high level much longer. In all the cases there has been no-
ted more manifested effect after introduction of cryoextracts.

To investigate the effect of the studied extracts on
cardiac activity of rats there was applied the method of
electrocardiographic study. It has been noted that within
the experiment the counts of contractile ability of rat myo-
cardium did not change statistically and significantly.

Thus it has been established that biologically active
substances from chicken embryos render positive effect on
functioning of immune system of rats. Use of extracts from
chicken embryos in veterinary practice may significantly
simplify the treatment of different diseases of animal immune
system.
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OueHka MMMYHOMOAYAMPYIOI.IIEﬁ AKTUBHOCTU AUIMUAHOIO KpMO3KCTpaKTa NMAQUEHTbI
M.A. KpaBueHkO, M.A. Crroyc, A.N. Octeukmin, A.H. TOAbLIEB

MHcTuty™ npobaem kpmobuororum u  kpuomesnumHsl HAH YkpauHbi, r. Xapbkos

Assessment of Immune Modulating Activity of Lipid Placental Cryoextract
M.A. KravcHENKO, M.A. Sirous, A.l. Osetsky, A.N. GOLTSEV

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

Pa3paboTka HOBBIX 3(PEKTHBHBIX CPENICTB UMMYHOKOD-
PEKIIUH C UCIIOIB30BaHNEM KOMIUIEMEHTAPHBIX OPTaHU3MY
MOJIEKYJISIPHBIX CyOCTaHIIMH TKAHEBOTO IPOUCXOXKICHUS
SIBIISIETCSL aKTyaJlbHOU 3ajadyell COBPEMEHHOM MMMYHO-
(apmakonorun. M3BecTHbIH (hakT IMMYHOMOIYJIUPYIOLIEH
AKTUBHOCTH CyOCTaHIMH JUMUIHON NPUPOABI 00yciaB-
JIMBaeT HEOOXOIMMOCTh YCOBEPLIEHCTBOBAHNS TEXHOIOTHUH
UX TIONy4EHHUS U3 OMOJOrMYEeCKH aKTHBHOT'O TKaHEBOT'O
CBIPBSI, K KOTOPOMY OTHOCHUTCS IUTalieHTa. Mcrnons3oBanue
JUIS 9THX LieJIeld KPUOTEXHOJIOT Ui, B YACTHOCTHA METOZI0B KPHO-
SKCTPAKIINH, TT03BOJISIET MUHUMH3UPOBATh BIMSHUE psAla
HOBPEXAAIOMINX (HaKTOPOB Ha OMOJIOrMYECKHI MaTepHa, a
TaKke TUPPepeHIUPOBAHHO BBIICINUTH JIUIHIHYIO (Qpak-
1uro TianeHTsl (JIDIT).

[esb paboOTHI — OIIEHKa HUMMYHOTPOITHOTO MTOTEHIIAAIA
JIDII Ha Mozienn ayTOMMMYHHOM MATOJOTUH B BUJE a1bIO-
BaHTHOTO apTpuTa (AA).

OKCIIEpUMEHTHI BBINOJIHEHBI HA KPbICAX-CaMIaX TMHAU
Wistar. AA uHAYnUpoBaIKM CyOIUIAHTAPHBIM BBEICHHEM
noHoro agsroBanta @perinza. JIOI nomyyani MeroaoM Kpro-
TEHHOTO MOJICKYJISIPHOTO (DpaKIMOHUPOBAHUS W3 TKaHEH
m1aneHTsl cBUHbY. JIDIL, pacTBOPEHHYIO B paCTUTEIBHOM
MacJe, BBOAWIN ¢ 14-X CyTOK mocie HHAyKIuu AA, ceMu-
KpaTHO BHYTpUMBIIedHo B fo3ax 50, 100 u 200 mr/kr, 00beM
uHbeKIu coctaisui 0,1 mur. KoHTponpHOM rpyrmme )KuBOT-
HBIX ¢ AA BBOJWIN PACTUTEIBLHOE MAClIO B aHAJIOTHYHOM
obbeme. [lnHaMuKy MHIIEKCa apTpuTa, arolUTapHyro aKTHB-
HOCTb KJICTOK IIEpUTOHEAIbHON MOJIOCTH, COAEpKaHue Oe-
KOB OCTPOH (pa3bl B CHIBOPOTKE KPOBH, TEMATOIOT TIECKHE ITOKa-
3arenu onpenessum Ha 14,21, 28 u 35-e cyTku pa3Butust AA.

YcTaHOBIIEHBI YeTKHE KIIMHUKO-Ta00paTopHbIe NPU3HAKA
pasButus AA mpu BHIOpaHHOM METOJIE MHAYKIHMU NaTo-
soruu. C HayasioMm BBeaeHUs JIDII y 5KHBOTHBIX B OIBITHBIX
IpyMIax NpeKpanaioch HapacTaHNe KIMHAUYECKUX CHMII-
TOMOB AA, YTO KOPPENUPOBAJIO C TAKUM K€ XapaKTepOM
HM3MeHeHHH JJabopaTopHBIX MoKa3arenei. [IposBienue Tepa-
MIEBTUYECKOTO 3 PeKTa NMEIO 10303aBUCHMBII XapakTep u
COXPaHAJIOCh HEKOTOPOE BpeMs JaXKe I0CIIe OKOHYaHHUS Jie-
yeHus1. [laHHbIe HAOIIIOIEHNS CBUICTENILCTBYIOT 00 MIMMYHO-
Koppurupymomei 3¢ peKTHBHOCTH CyOCTaHINHN JTUITUIHON
MIPUPOJBI C IPOABICHUEM MX aHTHAPTPUTUYECKON aKTUB-
HoctH. HeoOxonumo nanpHeliee n3y4eHne MEXaHU3MOB
peann3anyy Takoro poAa akTUBHOCTH TKAHEBBIX TUITUIHBIX
KPHO3KCTPAKTOB JUISI OICHKH BO3MOYKHOCTH KIIMHUYECKOTO
HX MIPUMEHEHUS TIPU JICUCHUH ay TOMMMYHHBIX 3a00JI€BaHHH.

KpuoGMOROrIM
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Development of new effective means of immune correc-
tion using complementary to an organism molecular substan-
ces of tissue origin is an actual task of current immune
pharmacology. The known fact of immune modulating
activity of the substances of lipid origin stipulates the need
in improvement of technology for their obtaining from bio-
logically active tissue raw materials, where the placenta is
referred to. Use of cryotechnologies for these aims, in par-
ticular, the cryoextraction methods, enables the minimizing
the effect of some damaging factors on biological material,
as well as allows to isolate differentially lipid placental frac-
tion (LPF).

The research aim was to assess an immune tropic poten-
tial of LPF in the model of autoimmune pathology as adju-
vant arthritis (AA).

The experiments were performed in Wistar male rats.
AA was induced by means of subplantar injection of a comp-
lete Freund’s adjuvant. LPF was derived by the method of
cryogenic molecular fractionation from the tissue of porcine
placenta. LPF, diluted in vegetable oil, was introduced star-
ting from the 14" day after AA induction, seven times intra-
muscularly in the doses of 50, 100 and 200 mg/kg, the injec-
tion volume made 0.1 ml. The control group of animals with
AA was injected with vegetable oil in the same volume.
The dynamics of arthritis index, phagocyte activity of the
cells of peritoneal cavity, content of proteins of an acute
phase in blood serum, haematological counts were examined
to the 14, 21+, 28" and 35" days of AA development.

There have been established the distinct clinical and
laboratory signs of AA development at the chosen method
of pathology induction. With the beginning of LPF injection
to the animals in experimental groups the accumulation of
clinical symptoms of AA ceased, that correlated with the
same character of changes in laboratory indices. The mani-
festation of therapeutic effect was of dose-dependent cha-
racter and kept some time even after treatment termination.
The observation data testify to immune correcting efficiency
of the substances of lipid origin with the manifestation of
their anti-arthritic activity. An actual is the need in further
investigation of the implementation mechanisms of such
an activity for tissue lipid cryoextracts to estimate their
possible clinical use to treat autoimmune diseases.
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BAnsiHne Hu3KoMoOAeKyAsipHOW ppakumm (A0 5 KAa) KOpPAOBOW KpOBM Ha
Mopdorornyeckne M3MeHeHusl B Xpsilie KOAEHHOro

CyCTaBa MNMpu MexaHU4ecKon TpaBme

E.l". MBaHOB, A.K. 'YAEBCKIMI
MHcTutyT npobaem kpmobuororum u  kpuomesnumHsl HAH YkpauHbi, r. Xapbkos

Effect of Low Molecular Fraction (Below 5 kDa) of Cord Blood on Morphological

Changes in Knee Articular Cartilage at Mechanical Trauma

Ye.G. Ivanov, A.K. GULEVSKY
Institute for Problems of Cryobiology & Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov

Panee o 1aHHBIM OMOXMMHYECKHX UCCIIEIOBAaHUH BBISIB-
JICH MOJIOKUTENbHBINA 3P deKT OT BBECHHsI HU3KOMOJIEKY -
nsipHO#t ppakiuum (o S x/la) kopnoBoii kposu kopoB (PKK)
Ha T€UCHHE perapaTHBHBIX IPOLIECCOB B CYCTAaBHOM XPSIIIE.
W3BecTHO, UTO ycIemHas pereHepanus Xpsiia nocie Mexa-
HUYECKOH TPaBMBI 3aBUCUT HE TOJIBKO OT HAKOTUICHHS B HEM
HEOOXOINMBIX OMOXUMHUYECKUX KOMIIOHEHTOB, HO M OT TOTO,
00pazyIoT JIM 3T KOMIIOHEHTHI HOPMAJIbHYIO CTPYKTYPY Xpsi-
ma. HesicHo, ciocob6na i @KK BoccTaHOBUTH MEepBOHA-
YaJIbHYI0 apXUTEKTOHUKY CYCTaBHOI'O XpsIla B XOJE €ro
pereHeparyy rocjie MeXaHn4eCKO! TPaBMBI.

eunb pabors! — uzyuenue Biausaust ®KK va mopdoo-
THYECKHE N3MEHEHUS B TPAaBMUPOBAHHOM XpSLIIE.

Brinenenre ®KK ocyriiecTBIIsI METOIOM YIBTPadHIIET-
parun. [ THCTONOTHYECKOTO MCCIeIOBAHNS BBIIEIISUTH
(parMeHTHI OeIPEHHON KOCTH C 30HOH XPSILEBOTO MOBPEXK-
JICHUS ¥ 3aKJIFOYAIIH B LEJUIOMIUH. | HCTOIOTHUECKIE CPEe3bI
M3roTaBIMBAIIN HAa CAHHOM MUKpoToMe Reichert, oxpammBa-
JI1 TEMAaTOKCWJIMHOM U 303MHOM 1o Merony Ban ['m3oHa.
I'ncronornyeckuii aHaIM3 MPOBOIMIIH C TOMOIIBIO CBETO-
Boro Mukpockona Primo Star (Carl Zeiss), nudgposoii ¢oto-
kamepsl Canon Power Shot A610 u koMnbrOTEpHOH
nporpamMmMel Axio Vision (Carl Zeiss).

[IpoBeneHHoOE HccneqO0BaHNE BBIBUIIO HA 28-€ CYTKU
HaOIOAEHNS OTHOHANPABICHHOCTh PENapaTHBHOTO MPO-
Iiecca B XpsiIiie XKUBOTHBIX, oy4yaBimx OKK u y »KUBOTHBIX,
KOTOPBIX HE JICUHIIH. Y )KUBOTHBIX, Tomy4daBmnx OKK, orme-
YeH BBICOKHH YPOBEHB PElapaTUBHOIO OcTeoreHesa u (hop-
MHPOBaHUsI B 30HE Jie()eKTa CyCTABHOTO XPsIla XOHIPO-
W/IHOH TKaHU M BOJIOKHUCTOTO Xpsimia. Fimerno mecto BoccTa-
HOBJICHHE KOHTPYIHTHOCTH XPAILICBOI TKAHU C YACTUYHBIM
BOCCTaHOBJICHHEM €T0 apXUTEKTOHHKH. B TO ke Bpems y
YKUBOTHBIX, HE MOJTyYaBIINX JICUEHHsI, TOBEPXHOCTH pereHepara
Xpsilifa HEpaBHOMEPHA, & KOHTPY3HTHOCTB CyCTaBHBIX ITOBEPX-
HOCTEH HapyIIeHa 1, 1a’ke Ha pacCTOsIHUM OT Je(heKTa, OTMe-
YaJI0Ch NCTOHYEHHE XPSIIEBOTO MOKPHITHA. BH3yaisHO m10-
111a/1b HOBOOOPa30BaHHOW TKaHH B 00JIaCTH pereHepaTa y STux
JKMBOTHBIX OBLTa 3HAYUTENHFHO MEHBIIIE, YeM Y TIOTyYaBIINX
OKK. [Tpu rucTOXMMHYECKOM HUCCIICAOBAaHUN MaKpOMOJIe-
KyJISIPHOM OpTaHHU3aI1 CyCTaBHOTO XPsIIlia >KUBOTHBIX, I10-
nmyyaBimx OKK, nmpu mocraHoBKe peakiuy Ha HATUYHE U
YIIOPSAI0YEHHOCTh DItoKo3aMUHOTIINKaHOB (I'Al') oTmeua-
eTcsl HepaBHOMEPHOE, HO HHTCHCUBHOE METaXpOMAaTHYECKOE
OKpaIlBaHHIE BCETO CyCTaBHOT'O XPSILA, YTO CBHIETEIIBCT-
ByeT o Haiuuuu A" u HapymeHnn nx Tonorpadun. Y xu-
BOTHBIX, HE ITOJTyYaBIINX JICUCHHUS, B COXPAHUBIIIEMCS CyCTaB-
HOM XpSIIe METaXpOMaTHYECKOE OKpaIIMBaHHE HE OIpe/ie-
JISIOCH, YTO CBUETENBCTBYET 00 oTcyTcTBHM ['AT.

Takum 00pa3oM, THCTOJIOTHYECKUM HCCIIEOBAHNEM
ycra"oBneHo, uTo PKK oxa3pIBaeT CymmecTBeHHOE MOJI0KHU-
TeNbHOE BIUSHUE HA perapaTUBHBIE POIECCH B MEXaHH-
YeCKH TPaBMHPOBAHHOM XpSIIIE.

KpuoGMOROrIM

T. 20,2010, Ne2

Previously we have revealed by means of biochemical
studies a positive effect of the introduction of low molecular
fraction (below 5 kDa) of bovine cord blood (CBF) on the
proceeding of reparative processes in articular cartilage. It
is known that successful regeneration of cartilage after
mechanical trauma depends not only on accumulation of
biochemical components in cartilage being essential for
regeneration, but also on the fact whether these components
form normal cartilage structure.

The research aim of this work was to investigate the
effect of CBF on morphological changes in a traumatized
cartilage.

CBF was derived by ultra-filtration. For histological
study there were isolated the fragments of femoral bone
with the zone of cartilage damage and embedded into
celloidin. Histological sections were made with Reichert
sledge microtome and stained with haematoxylin and eosin
according to Van Gieson. Histological analysis was done
by means of Primo Star light microscope (Carl Zeiss,
Germany), Canon Power Shot A610 digital camera and Axio
Vision (Carl Zeiss, Germany) software.

The performed study revealed to the 28" observation
day the mono-direction of reparative process in cartilage
of the animals received CBF and non-treated ones. In the
animals received CBF there was found a high level of
reparative osteogenesis and formation of chondroid tissue
and fibrous cartilage in the defect zone of articular cartilage.
Recovery of cartilage tissue congruence took place, however
a complete renewal of cartilage architecture was not obser-
ved. At the same time in non-treated animals the surface of
cartilage regenerate was non-uniform, and the congruence
of articular surfaces was impaired and even at the distance
from the defect there was thinning of cartilage coat. Visually
the area of newly formed tissue in the regenerate area in
these animals was significantly smaller if compared with
those received the CBF. Histochemical investigation of
macromolecular organization of articular cartilage of the
animals received CBF when testing the reaction for the
presence and ordering of glucosamine glycans (GAG)
showed non-uniform, but intensive metachromatic staining
ofthe whole articular cartilage area, confirming the presence
of GAG and the impairment of their topography. In non-
treated animals in the preserved articular cartilage metachro-
matic staining was not found, that testified to the absence
of glucosamine glycans.

Thus, the histological investigation showed that CBF
renders significant positive effect on reparative processes
in mechanically traumatized cartilage.
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BAnsiHMe KPUOKOHCEPBUPOBAHHBIX KAETOK (heTaAbHOWM MeveHun
Ha COCTOSIHNE MMMYHHOW cuUcTembl y mblmeit amnmn C3H

AO KAMHUYECKOrO NpOsIBAEHUSI paka MOAOYHOW XXeAe3bl

H.A. boraarosmy, O.B. CaoraHuyK, M.B. OctankoB, A.H. [OAbLIEB
MHcTutyT npobaem kpmobuororum u  kpuomesnumHsl HAH YkpauHbi, r. Xapbkos

Effect of Preventively Introduced Cryopreserved Fetal Liver Cells on Indices

of Immune System in C3H Mice Prior to Clinical Manifestation of Breast Cancer

N.A. BonpAROVICH, O.V. SAFRANCHUK, M.V. Ostankov, A.N. GOLTSEvV
Institute for Problems of Cryobiology & Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov

Pa3BuTHe OHKOMOTHYECKHUX 3a00J€BAaHUIN 3aTparuBaeT
BCE CHCTEMbI OpraHn3Ma 1, IPEKIE BCEro, UIMMYHHYIO, KO-
TOpast OTBEYAEeT 3a IIPOTHBOOITYXO0JIEBYIO PE3UCTEHTHOCTD.
[IpeBeHTHBHOE JICYSHHE OITyXO0JIEBOTO MPOIEcca BO3MOYKHO
TIPY UCIIOIB30BAaHUH METOIOB MOJICKYJISIPHO-TCHETHYE CKOM
UIeHTH(UKALMY TPEAPACTIONOKESHHOCTH K €r0 Pa3BUTHIO.
JUtsg u3ydeHus: MeXaHU3MOB peaIn3ally IMPOTHBOOITY-
X0JIEBOM aKTHBHOCTH KJIETOK (peranbHoii nedeHu (KPIT) xo-
polieii Moaenbio ABIAOTCS Mbiy TuHUU C3H ¢ reHeTu-
YeCKH JAETePMHUHHPOBAHHBIM Pa3BUTHEM paka MOJOYHON
skenessl (PMXK).

Lens pabOTHI — M3YUHUTH BIMSIHUE TPEBCHTHBHO BBE/ICH-
HBIX KpHOKoHCcepBupoBaHHBIX KOII Ha moka3arenn UMMyH-
Hoit cucteMsl (MC) mpieit muann C3H 10 KITHHAYECKOTO
nposiBiienuss PMXK.

OKCIIePHUMEHTHI BBIITOJIHEHB! Ha 6-MECSIYHBIX MBIIIaX-
camikax suHIM C3H 1 CBA (xoHTpOI6) Becom 15—18 7B cooT-
BETCTBUH C nojokeHusMHU “EBponeiickoit KonBeHimu o
3aIlITe TO3BOHOYHBIX XKMBOTHBIX, HCIIONIb3YEMBIX IS SKCIIEe-
PUMEHTAJIBHBIX U IPYrux Hay4HbIX meneit” (CtpacOypr,
1985). OnBITHBIM )KUBOTHBIM B XBOCTOBYIO BEHY BBOJUIIH
HaTHUBHBIE WM KPHOKOHCEPBUPOBaHHbIE (110 Metoxy Llymae-
Boi A.A. 1 coaBr., 1983) KOII mpimeii muanu C57BL (14 cy-
ToK recranuu) o 0,2 it B 1o3e 1 mim 5x10° KIeTOK/MBbIIIIb.
ITokazaTtenu T-k1€TOYHOrO 3B€Ha UMMYHHUTETA OIPEIEIISITN
MeTozoM npotodHoit urodyopumerpun (FACS Calibur,
BD, CIIIA) ¢ ucrionp30BaHUEM MOHOKIIOHATBHBIX aHTHTEN
(MAT) x anturenam CD3, CD4, CDS, Ia, CD25 B cene3eHke
1 TUMYce; cTBOJIOBBIE pakoBbie kieTkH (CPK) B MonouHoM
)Kkenese — ¢ ucnoib3oBanueM MAT k CD44, CD24, CD133.
HccnenoBanyu nupKylIMpyONIe UMMYHHBIE KOMIUICKCHI
(IMK), M TOTOKCHYECKYIO AKTUBHOCTh €CTECTBEHHBIX KUJLIES-
POB, (harouuTapHyIO U aIre3UBHYI0 aKTUBHOCTh. CTaTUCTH-
YecKylo 00paboTky mpoBoamiu 1o merony CTeloneHTa-
®dumepa.

IIpumenenune KOII B kauecTBe NpeBEHTUBHON TEpAIUK
y Mbimedt Tuaur C3H cHUXano rpanyaonuTapHyto TUIEp-
TUTa3MI0 KOCTHOTO MO3Ta, OJIACTHYIO PEaKIMIO B CEJIE3CHKE
1 IUTa3MOLIMTapHYIO PEaKkIHIo B INM(paTHIecKux y3nax. B
WC neuyeHsIx Mpleil HaOMODAMN CHIKCHUE COMEPKAHUS
T-perynaropusix kinerok (CD4*CD25%), T-cynpeccopos/
rorokcrdeckux (CD8Y), aktuBupoBanHbIx la*-knerok, [LIUK
n ioBbIIeHne T-xenmepos/uHaykTopoB (CD4") B ceneseHke,
obumx T-mumdonuros (CD3*) B Tumyce. [Tokazarenu daro-
IIUTAPHON U aiT€3UBHON aKTUBHOCTH KJIETOK IEPUTOHHAIIB-
HOM MOJIOCTH COOTBETCTBOBAIIM KOHTPOJIBHBIM 3HAYCHHSIM.
Conepxanue B Monounoit xenesze CPK ¢ ¢penorunom
CD44°CD24" 0bu10 HUXKE, 9YeM y MBIIICH 0e3 JIedeHHs, HO
BBIIIE KOHTPOJIBHBIX 3HaueHUH. CII0COOHOCTD yTHETATh ITPO-
T eparrio oIyXxoeBbIX KICTOK M BOCCTaHABINBATh [IOKa-
3arenn VIC nposiBiisiny B 60JIbIIEH CTENEHN KPHOKOHCEPBH-
poBannbie KOIT B 103¢ 5x10° ki1eTok/Mbib 1 HatuBHbIe KOIT
B 7103¢ 1X10° KJIeTOK/MBILLIb.

KpuoGMOROrIM

T. 20,2010, Ne2

Development of oncological diseases concerns all the
systems of an organism and primarily immune system, res-
ponsible for anti-tumour resistance. Preventive treatment
of tumour process is possible when using the methods of
molecular-genetic identification of predilection to its deve-
lopment. To study the mechanisms of implementation of
anti-tumour activity of fetal liver cells (FLCs) the C3H mice
with genetically determined development of breast cancer
(BC) are the convenient model.

The research aim was to investigate the effect of preven-
tively introduced cryopreserved FLCs on immune system
indices of C3H mice prior to clinical manifestation of BC.

The experiments were performed in 6-months female C3H
and CBA (control) mice with the weight of 15-18 g in
accordance with the European convention on protection of
vertebrate animals used in scientific purposes (Strasbourg,
1985). Into caudal vein of experimental animals we intro-
duced either native or cryopreserved (according to the
method of Tsutsayeva A.A. et al., 1983) FLCs of C57BL
mice (14" gestation day) by 0.2 ml in a dose of 1 or 5x10°
cells per mouse. The indices of T cell link of immunity were
examined by the method of flow cytometry (FACS Calibur,
BD, USA) using monoclonal antibodies (MABs) to CD3,
CD4, CDS, Ia, CD 25 in spleen and thymus; cancer stem
cells (CSCs) in mammary gland using MABs to CD44, CD24,
CD133. There have been studied circulating immune comp-
lexes (CIC), cytotoxic activity of natural killers, phagocyte
and adhesive activity. Statistical processing was performed
by the method of Student-Fisher.

FLC introduction as preventive therapy in C3H mice
reduced granulocyte hyperplasia of bone marrow, blast
reaction in spleen and plasmocyte reaction in lymph nodes.
In immune system of treated mice there was observed the
reduction of the content in regulatory T cells (CD4*CD25"),
suppressor/cytotoxic T cells (CD8"), activated Ia* cells, CIC
and rise of helper/inducer T cells (CD4") in spleen, total T
lymphocytes (CD3") in thymus. Indices of phagocytic and
adhesive activity of peritoneal cavity cells corresponded
to the control values. SCS content in mammary gland with
CD44*CD24" phenotype was lower than in mice with no
treatment, but higher than the control values. The ability to
suppress the proliferation of tumour cells and restore the
immune system indices was manifested in a greater extent
by cryopreserved FLCs in a dose of 5x10° and native FLCs
in a dose of 1x10° cells/mouse.
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lNpumeHeHne 3amopaXkMBaHusi 1 ramma-oOAy4eHus

AASl CO3AQHUSI COCYAUCTbIX KceHockadgorros

A.B. bbi3oB, b.I'. CAHAOMWMPCKII
MHcTuty™ npobaem kpmobuororum u  kpuomesnumHsl HAH YkpauHbi, r. Xapbkos

Application of Freezing and Gamma-Radiation to Create Vascular Xenoscaffolds

D.V. Byzov, B.P. SANDOMIRSKY
Institute for Problems of Cryobiology & Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov

B nacrosiee BpeMsi B KapAMOBACKYJISIPHOW TKaHEBOH
WH)XEHEPHH pa3padaThIBAlOTCSI METOIMKH UCTIOJIB30BaHUS
0ECKIIETOYHBIX KCCHOTEHHBIX TKaHEH B KaueCTBE KapKacoB
OMOKOHCTPYKIMHA. MexaHHuecKne XapaKTepUCTHKHU cKad-
(Gon0B, CTENeHbh UX UMMYHOT€HHOCTH M IOJy4YeHHbIE
pe3yabTaThl CBSA3aHBl C MPUMEHIEMBIM METOIOM JEBHUTa-
nu3ayy. JlerepreHTHO-3H3UMHast 06padoTKa 3HAYUTETHHO
CHMKAET YIPYrodJacTHYECKUE CBOMCTBA COCYIMCTBIX CKad-
(0J1710B, BBI3BIBAET arperaiuio TPOMOOIIMTOB 3a c4YeT Gop-
MUPOBaHUS CTOMKUX CBSI3€H C KOJUIAr€HOBBIMU BOJIOKHAMHU.

e paboThl — M3yUeHNE BIUSHUS HU3KUX TEMIIepaTyp
1 TaMMa-M3JIyuYeHHs Ha apTepUU CBUHBH NPH CO3JaHHUU
JICBUTAIIM3APOBAHHBIX COCYIUCTHIX CKaQOoJII0B MaIoOro
mraMetpa (6 MMm).

BHyTpurpyassie u o0mye COHHBIE apTEPUU BBLACISIIN B
CTEPWIBHBIX YCJIOBHUSX y TTOJIOBO3PEJIBIX CBUHEH B TCUCHHE
30 muH nocine 3a60s1 ¢ COOMIONEHUEM MTPABHII OMO3THKH.
IIpenapupoBaHHbIE COCYbI IOABEPTaJId BO3ACHCTBUIO HU3-
KHX TeMIepaTyp, Iocye UX MOJTHOTO OTOTPEBAaHUS Ha BOIS-
Hoii 0ane (37°C) — ramma-o0rydeHu0. Mopdororuaeckyro
CTPYKTYPY COCYIOB OILICHHBAJIU C IOMOIIBI0 ONTHYECKON
MuKpockornuu (xX200): ummpersanus cepedpomMm Mex3HI0-
TENHAIBHBIX TPaHUI], OKpacka reMaTOKCHIINH-3031HOM H
MUKpopyKCHHOM 10 MeToay Ban-I'n3zona. B paboTte orneHu-
BaJIH YIIPYTORJIACTHYECKIE CBOMCTBA COCYOB: ONpe/ie/ICHHIE
IIPOYHOCTH B IPOAOJIBHOM (strength-test) u paanansHOM
HANpaBICHUIX IOJ JIEHCTBHEM BHYTPEHHETO JaBJICHUS
(burst-test).

[Tocne BO3AEHCTBHS HU3KUX TeMIIEpaTyp (IOTpyKeHHE
B )KUJIKHI 230T) OTMEUYEHBI OOIINPHBIC A€IHI0TEM3UPOBaH-
HBIE TI0JIS, YePeaYIOLIHecs C yYaCTKaMH COXpaHUBIIECHCS
SHAOTENHAIBHOM BBICTUIIKH, a TAK)KE €IMHUYHBIC TPYTIIIBI
9HIOTENNOUUTOB. ['aMMa-00iTyueHre BbI3bIBAET MOJIHYIO
JICHIOTEITU3ALIHIO.

Jnist KaKIo0ro KOJUIareHOBOTO BOJIOKHA HATHBHOW ap-
TEpUH XapaKTepHa BBIPAKEHHAsI U3BUTOCTD, a JJISI OXJIaXK-
JIeHHBIX 10 —196°C cocynoB U3BUTOCTb BOJIOKOH CHUKEHA,
OHU YIIJIOTHEHBI U yTOJIIEeHs!. [IponoiabpHas opiueHTanus u
CTPYKTYpPHAasl IEJIOCTHOCTh KOJUIAr€HOBBIX M SJIACTHHOBBIX
BOJIOKOH COXPAHSIOTCS 1 MOCJIE TaMMa-00TyYeHHs.

[Ipu u3mMepeHnH NPOYHOCTH B IPOJAOJIBHOM M PaiHailb-
HOM HallpaBJICHUSX CTATUCTUYECKU 3HAUUMBIX YXyAIICHUN
MEXaHMYECKHX CBOHCTB 00pab0TaHHBIX HU3KUMHU TeMIIepa-
TypaMu OOJTy9IEeHHBIX apTepHid MO CPAaBHEHHUIO C HATHBHBIMH
COCyJaMH HE BBISBIICHO.

Huskue Temneparypsl ¥ raMMa-o0IydeHre MOTYT ObITh
HCTIONB30BAHBI IS IEBUTAIIM3ALIMHI COCYUCTHIX KCEHOCKad-
(oI 10B, UTO ABJISETCS STAIIOM CO3/1aHHsI OMOMHIKEHEPHBIX
COCYIMCTBIX IIPOTE30B.

KpuoGMOROrIM

T. 20,2010, Ne2

The methods for using acellular xenogenous tissues as
the matrix for biological constructs in cardiovascular tissue
engineering are developed today. Mechanical parameters
of the scaffolds, the degree of their immunogeneity and the
application results are directly associated with the devita-
lization method. Detergent-enzymatic treatment significant-
ly reduces tough-elastic properties of vascular scaffolds,
causes aggregation of platelets due to the formation of
stable bonds with collagen fibers.

The research aim was to investigate the effect of low
temperatures and gamma-radiation on porcine arteries when
creating devitalized vascular scaffolds of small diameter
(d<6mm).

Intra-thoracic and common carotid arteries were isolated
from mature pigs 30 min later their slaughtering under sterile
conditions meeting all the bioethical requirements. The
prepared vessels were subjected to the effect of low tempe-
ratures and after complete thawing on water bath (37°C)
they were gamma-irradiated. Morphology of the vessels
wase assessed by means of light microscopy (x200): silver
impregnation of inter-endothelial boundaries, staining with
hematoxylin-eosin and picrofuchsin according to Van
Gieson. In the research we used the methods of estimation
of tough-elastic properties of the vessels: strength-test,
the determination of vessel longitudal strength, and burst-
test, the examination of vessel strength in radial direction
using inner pressure.

After low temperature effect (plunging into liquid
nitrogen) we found vast de-endothelized areas, interchang-
ing with the sites of preserved endothelial embedding, as
well as single groups of endotheliocytes. Gamma-radiation
causes a complete de-endothelization.

Each of collagen fibers of native artery demonstrated
the manifested tortuosity, meanwhile in cooled down to
—196°C vessels it was reduced, and the fibers were packed
and thickened. Longitudinal orientation and structural
integrity of collagen and elastin fibers were preserved after
gamma-radiation as well.

Measuring of the longitudinal and radial strength did
not demonstrate statistically significant decline of mecha-
nical properties of low-temperature-treated irradiated arte-
ries if compared with native vessels.

Low temperatures and gamma-radiation may be used
for devitalization of vascular xenoscaffolds that is the stage
in designing the bioengineered vascular prostheses.
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Mopdorornvyeckne 0CoOEHHOCTU NEPBUYHON KYABTYPbl KAETOK HAAMOY€4HWUKOB,

MOAYYEHHOW U3 HATUBHBIX U KPUOKOHCEPBUPOBAHHBIX (PPArmMeHTOB TKaHU

O.C. CnaoreHko, B.C. XoroaHbin, T.M. TypuHA, E.N. Afray, T.A. Boxok
MHcTuty™ npobaem kpmobuororum u  kpuomesnumHsl HAH YkpauHbi, r. Xapbkos

Morphological Peculiarities of Primary Culture of Adrenal Cells,

Obtained From Native and Cryopreserved Tissue Fragments

O.S. Siborenko, V.S. KHoLobnyy, T.M. GurINA, YE.l. LEGacH, G.A. BozHok
Institute for Problems of Cryobiology & Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov

[lepsuunas xynsrypa kietok (ITKK) sHnoxpruHHBIX Op-
T'aHOB IIUPOKO MCIIONB3YEeTCs B Ka9eCTBE 00bEKTa OHOMe -
LIMHCKUX HCCIIeIOBaHMI. JIJIst €€ JUTMTEeNbHOro XpaHeH s TIpH-
MEHSIETCS] KpHOKOHCEPBUPOBAHHE, TIepe]] KOTOPbIM HATHB-
Hasi TKaHb [TOABEPTaCTCsI MEXaHUIECKOMY M3METBUCHHIO Ha
(dbparmenTsl, pepMeHTaTUBHON 00pabOTKE, MOJyUYCHHBIC
KJICTKU KYJIETHBUPYIOTCSL.

Hes padots! — momyants [TKK 113 HATUBHBIX U KPHOKOH-
CEpBUPOBAHHBIX (PParMEeHTOB TKAHH HAJIIIOYCYHUKOB HOBO-
POXIECHHBIX OPOCAT M H3YUUTH €€ MOP(OIOTHIECKUE OCO-
OGeHHOCTH.

KiteTku, nosmy4yeHHbIe U3 HATUBHBIX HA/IIIOUEYHBIX HKee3
(epMEeHTaTUBHBIM METO/IOM, KyJIETHBHPOBAIH B cperne 199
¢ 10 u 2% »mOpronanbHON Tenstubelt ceiBopoTku (OTC).
@dparMeHTHI Ha/IMOYEeYHUKOB KPHOKOHCEPBUPOBAJIH IO 3a-
o 10% JAMCO c Beicokoit (>100°C/MuH) 1 HU3KOM
(5°C/mun 10 —70°C) CKOPOCTSIMH OXJIaXKACHUS C MOCTC-
JYIOIIMM HOTPYKEHHEM B KHIKHI a30T.

Iocne 1-X cyTOK Ky/TbTUBHPOBAHHS KIECTKH, TIOJTy4eHHBIC
13 HATHBHBIX HAJITOYEYHBIX JKeJle3, TPUKPETUIUINCH K TIOBEPX-
HOCTH ¥ pactuiacTeiBainch. K 3—4-M cyTkam 00pa3oBbIBasiCs
MOHOCJIOH, COCTOSIINI U3 KPYIHBIX (HrOpodIacTononoo-
HBIX U BEPETEHOOOpa3HBIX KJIETOK M Agocturarouiuii 80%
koH(roeHTHOCTH. [IpH 3aMeHe Ha 3-1 CYyTKU UTATSIbHOU
CpeJIbl Ha aHAIOTUYHYI0, HO conepxantyto 2% ITC, k 6-7-m
cytkam KyisrrBupoBanus B [IKK Habmonanmce paspeskeHne
MOHOCJOsl ¥ (popMupoBaHue chepornogoOHBIX CTPYKTYD,
MIPUKPEIIEHHBIX K MOHOCIO0. [IpH epeHoce cepononoo-
HBIX CTPYKTYP B Cpey KyJIETHBUPOBaHUS, coeprkarityto 10%
OTC, oTMeyanoch UX IPUKPETIIEHHE K TOBEPXHOCTH U BBICE-
JIEHHE U3 HUX HEHPOHOITOT00HBIX KJIETOK B IOCIEIYIOIINE
2-3-1 CYyTKH.

[Tpy KynBTUBHPOBAHHUH KIIETOK, HOITYYEHHBIX U3 KPUO-
KOHCEPBHPOBAaHHBIX (DparMEHTOB HAJIOYEUHBIX JKEIe3
(3aMOPO’KEHHBIX C BBICOKOM M HU3KOM CKOPOCTSIMHU OXJIaXkIe-
HUST), K 3-M CyTKaM ObLIH 00HApYKEHBI OJJHHOYHBIC KHBbIC
KJIETKH, TJIABAIOIINE B CPeJie, a TAKKE IPUKPENHBIIHECS, HO
HE pacriacTaHHble. B Taknux KylbTypax HE IPOUCXOIMIN
nposndepanys KIeTok 1 GOPpMUPOBAHHE MOHOCIIOS.

Taxum o6pazom, [TKK HamoueIHHKOB HOBOPOXKICHHBIX
MOPOCST B BHJAE MOHOCIOS MOXXET OBITh MOJyYeHa U3
HATUBHBIX (parMeHTOB TKaHH. [locie KpUOKOHCEPBUPO-
BaHUs1 ()ParMEHTOB KaK C BEICOKOM, TaK M ¢ HU3KOI CKOpOC-
TSIMH OXJIQXKJICHUS He HaOIroaaeTcst hOpMUPOBAaHIE MOHO-
cy10s1. BO3MO3KHO, 3TO SIBISIETCS CIIEACTBUEM COBMECTHOTO
JeHcTBUST KPHOTIOBPEKAAOMNX (HaKTOpoB U (hepMeHTa-
TUBHOW 00paboTku. Kpome Toro, nmpu CHUKEHUN KOHIIEHT-
pauu OTC B cpene kynsruBupoBanus B [IKK Haamoueu-
HHKOB HOBOPOXK/ICHHBIX IOPOCST, HOJY4EHHON U3 HATHBHBIX
¢parmMeHTOB, OpMUpYIOTCS chepuIecKre KOJOHUH Kie-
TOK, U3 KOTOPBIX B JAIbHEHIIIEM BBICEIISFOTCS KIIETKH, MOP(hO-
JIOTHYECKH OTIIMYAIOUINECS OT KJIETOK IIEPBUYHOTO MOHO-
CIIOS1.

KpuoGMOROrIM
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Primary cell culture (PCC) of endocrine organs is widely
used as the object of biomedical researches. For its long-
term storage the cryopreservation is used, prior to which
native tissue is subjected to mechanical fragmentation,
enzymatic processing, and culturing of obtained cells.

The research aim was to obtain PCC from native and
cryopreserved fragments of newborn pig adrenal tissues
and study their morphological peculiarities.

The cells obtained from native adrenal glands by means
of enzymatic method were cultured in medium 199 with 10
and 2% fetal calf serum (FCS). Adrenal fragments were
cryopreserved under 10% DMSO protection with high
(>100°C/min) and low (5°C/min down to —70°C) cooling rates
with following plunging into liquid nitrogen.

After first 24 hrs of culturing the cells obtained from
native adrenal glands adhered to the surface and flattened.
To the 3"-4" days the monolayer, consisting of large
fibroblast-like and spindle-like cells and achieving 80%
confluence, was formed. After changing the nutrient
medium at the 3" day to similar one, but containing 2% FCS
in PCC we found monolayer loosening and formation of
sphere-like structures adhered to monolayer to the 67"
culturing days. After transfer of sphere-like structures into
culturing medium, containing 10% FCS we observed their
adherence to a surface and release of neurone-like cells
within the following 2-3 days.

During culturing the cells obtained from cryopreserved
adrenal fragments (frozen both with high and low cooling
rates) to the 3™ day we found single living cells, floating in
the medium, as well as adhered ones, but not flattened. In
these cultures no proliferation and formation of monolayer
took place.

Thus, the PCC of newborn pig adrenal glands as the
monolayer may be obtained from native tissue fragments.
After cryopreservation of the fragments with both high and
low cooling rates no formation of monolayer was observed.
Probably it was the consequence of combined action of
cryodamage factors and enzymatic processing. In addition,
when lowering the concentration of FCS in culturing medium,
the newborn pig adrenal PCC obtained from native frag-
ments gave the formation of spheric cell colonies, and
following release of the cells morphologically different from
primary monolayer cells.
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CoxpaHenne AndpcpepeHUMPOBOYHOTO NMOTEHLMAAQ ME3EHXMMAAbHBIX CTPOMAABHbIX

KAETOK B COCTaBe aAbIMHATHbIX MHMKpOCep NMocAe KPMOKOHCEPBMPOBAHMS

AMN. [paBaIOK
MHcTuty™ npobaem kpmobuororum u  kpuomesnumHsl HAH YkpauHbi, r. Xapbkos

Preservation of Differentiation Potential of Mesenchymal Stromal Cells

Encapsulated in Alginate Microbeads After Freeze-Thawing

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

MezenxuManbHbie cTpoManibhble KieTku (MCK) obma-
JIAI0T YHUKAJILHOW CIIOCOOHOCTHIO K MYJIBTHIIMHEHHON AN -
(epeHLMPOBKeE, UTO [TO3BOJISIET HCIIOJIb30BATh X B pereHe-
paTUBHON MEIULMHE U TKaHEeBOW nHxeHepuu. Mukancy-
msinmst MCK B ansrunaatasie Mukpocgeps! (AMC) siBisiercs
OJTHUM W3 TIEPCTICKTUBHBIX ITOXO0/I0B TKAHEBOH HH)KCHEPHH.
MexaHN3MBI ¥ CTENIEHb KPUOTIOBPEXKICHNH KIIETOK B CYCIICH-
3usx 1 coctae AMC MoryT omimuaTses. [loaroMy BivsiHuE
KPHOKOHCEPBHPOBAHHS HAa COXpaHEHUE (DYHKIIMOHAIBHBIX
IIapaMeTPOB KJIETOK B COCTABE AJIITMHATHOTO THPOTeIIs Tpe-
OyeT IeTaqbHOr0 H3Y4EHUS.

enp pabotel — uccnenoBanue quddepeHInpoOBOIHOTO
notenimana MCK nociie KppokoHCepBUPOBaHUS B COCTaBE
AMC.

WHKancynamnuo IpoBOIMIN IIyTeM PACIbIIICHHUS PacT-
Bopa anbpruHata Hatpust ¢ MCK B pactBop, comepsxarmui
MOHBI KaJblus. JKu3HecrocoOHOCTh MHKAIICYTUPOBAHHBIX
KJIETOK OIPeeIsUTH 10 KOMOMHHPOBAHHOMY OKPAIIUBAHHIO
(ITyopeceHTHBIMI KPacHTEISIMH TIPH TIOMOLIM KOH(O-
KaJbHOW MUKPOCKOIMH. J[71s OlIeHKHM MeTabOoIMIeCcKOH aK-
tuBHOCTH MCK npumensimn Alamar Blue-tect. [luddepen-
nupoBKy AekoHcepBupoBaHHbIX MCK B cocraBe AMC mpo-
BOIWIJIY ITyTEM HX KYJBTUBHPOBAHUS B CPeiax, COACPIKAIINX
COOTBETCTBYIOIINE HHIyIHpYyouue hakTopsl. [IpogyKTs!
audepeHIUPOBKH ONPEACISIM OMOXUMUYECKUMHU U
THCTOJIOTUYECKUMH METOIaMH.

B skcnepumentax Ha MCK, BbIIeIEHHBIX U3 Me301ep-
MaJIbHO-ME3eHXHMMAaJIbHBIX TKaHEH II0/I0B YeI0BeKa, OBIIIO
YCTAHOBJIEHO, YTO OBICTPOE 3aMOpa’KUBAHUE MIPUBOJUT K
N3MEHEHHUIO ONTHYECKUX CBOIMCTB aJIbIMHATHOTO THAPOTEIIst
1 KPUTHYECKOMY CHI)KEHHIO YKU3HECTIOCOOHOCTH MHKAIICY-
JIMPOBAHHBIX KJIIETOK, TOT/Ia KaK MEUIEHHOE 3aMOPAKUBAHHE
TIO3BOJISIET B 3HAYNTEIBHON CTENIEHN COXPAHUTD KHU3HECTIO-
coOHOCTH KJIeTOK B coctaBe AMC. MakcumaibHbIe 3HaYEHHS
COXPaHHOCTH U META0OIMIECKO aKTUBHOCTH KiieTok B AMC
OBUIH MOJTyYEHBI IPH MEJIEHHOM IPOTPaMMHOM 3aMopa-
JKUBAHWU C UCTIOJIb30BaHNEM HHHUIIUAIINH KPUCTATUIN3AIIIH
B ipucyTtcTBun 10% JIMCO. B cBs31 ¢ 3TUM JaHHBIH Tpo-
TOKOJ MPHUMEHSUIH IpH KpuokoHcepBupoBanuun AMC c
MCK, BbIIcIEHHBIMH U3 KOCTHOTO MO3Ta B3pOCJIOTO YeJo-
BeKa, KoTopsble B cocTaBe AMC 1eMOHCTPHPOBAIIH BEICOKYIO
XKHU3HECIIOCOOHOCTH ITOCIIe AEKOHCEPBUPOBAHUS U COXpa-
HSUIH ee B TeYEHHE ITeproa KyIsTUBHpoBaHus. OHU, KaK 1
KJICTKH, HE IT0/IBEpraBIINecs 3aMOPaKUBaHNIO, OBLTH CTI0-
COOHBI K HalpaBJIeHHON T((epeHIIPOBKE B OCTEOTCHHOM,
XOHJIPOT€HHOM U aJIUITIOTCHHOM HalpaBICHUIX.

Takum 06pa3oMm, MeITICHHOE IPOTPAMMHOE 3aMOPAXKH-
BaHHE C MHUITHAMEH KPUCTAIUTN3AIIUH TI03BOJIIET oOecte-
YHUTb BEICOKYIO COXpPAaHHOCTh HHKAINCYTHPOBaHHBIX B AMC
ME3eHXHMAJIBHBIX CTPOMAJIBHBIX KIIETOK M COXPAHUTh UX U(-
(bepeHInPOBOYHBIH MOTEHIHAI.

KpuoGMOROrIM

T. 20,2010, Ne2

Mesenchymal stromal cells (MSCs) possess an unique
ability to multi-lineage differentiation allowing their use in
regenerative medicine and tissue engineering. Encapsula-
tion of MSCs into alginate microbeads (AMBs) is one of
perspective approaches of tissue engineering. Mechanisms
and extent of cryodamages of cells in suspensions and in-
side the AMBs may differ. Therefore the cryopreservation
effect on functional parameters of cells inside the alginate
hydrogel demands a detailed study.

The research aim was to investigate the differentiation
potential of MSCs after cryopreservation inside the AMBs.

Encapsulation was performed by means of spraying the
sodium alginate solution containing MSCs into the solution
with calcium ions. Viability of encapsulated cells was asses-
sed by combined staining with fluorescent dyes and confo-
cal microscopy. To assess metabolic activity of MSCs the
Alamar Blue test was used. Differentiation of frozen-thawed
MSCs inside the AMBs was performed by means of their
culturing in the media containing corresponding inducing
factors. The products of differentiation were examined with
biochemical and histological methods.

The experiments in MSCs, derived from mesodermal
mesenchymal tissues of human fetuses, showed that rapid
freezing resulted in the change of optic properties of alginate
hydrogel and critical reduction of viability of encapsulated
cells. Meanwhile slow freezing allowed the significant pre-
servation of viability of AMB encapsulated cells. Maximum
values of survival and metabolic activity of cells in AMBs
were obtained after controlled rate slow freezing with ice
nucleation in presence of 10% DMSO. In this connection
this protocol was applied to cryopreserve the AMBs with
MSCs, isolated from adult bone marrow. These cells showed
a high post-thaw viability and preserved it during culturing.
Like non-frozen cells they were able for directed differen-
tiation into osteogenic, chondrogenic and adipogenic linea-
ges.

Thus controlled rate slow freezing with ice nucleation
enables high post-thaw integrity of MSCs encapsulated in
AMBs as well as their differentiation potential preservation.
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¢harountapHylo 1 mMeTaboAMYECKYI0 aKTUBHOCTb A€KOHCEPBMPOBAHHbIX HeHTpohnroB

A.K. Tyaesckmi, O.A. ToprHA, H.H. MowcEesa
MHcTuty™ npobaem kpmobuororum u  kpuomesnumHsl HAH YkpauHbi, r. Xapbkos

Investigation of Influence of Cord Blood Low-Molecular (Below 5 kDa) Fraction on

Phagocytic and Metabolic Activities of Frozen-Thawed Neutrophils
A.K. Gutevsky, O.L. GorINA, N.N. MOISEYEVA

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

HI3BecTHO, 4TO B COXpAHUBIIIMXCS KIICTKAX JAaKe TTPH OITH-
MaJIbHBIX PEXKUMAaX 3aMOPaKMBaHHUS [IOCIIE OTOrpeBa 0OHa-
PY’KUBAIOTCS HEJIeTaIbHBIC HApYIIEHNUsI METa00IN3Ma IeKOH-
CEPBUPOBAHHBIX KJIETOK: HYKIEHHOBBIX KUCIIOT, 0ekoB, AT®
u ap. [ToaToMy HEOOXOJMMO BOCCTAHOBJIEHUE CTPYKTYPHO-
(DYHKLIHOHAJIBHBIX CBOMCTB KIIETOK B CIICHHAIBHBIX PEaOUITH-
THPYIOLINX CPerax.

Lens paboThl — N3yUYHUTH BIUSHUE HU3KOMOJICKYIISIPHON
¢bpakuun (1o 5 x/la) kopnosoii kposu (PKK) u npenapara
cpaBHEHHS “AKTOBETMH” B COCTaBe peaOMIIMTHPYIOLIMX
cpexn Ha (arouuTapHylO M MEeTabOJIMYECKYI0 aKTHBHOCTh
JIEWKOIIMTOB ITOCIIE KPHOKOHCEPBUPOBAHMS.

YcranosieHo, uto (aronutapHbiil uaneke (OU) me-
KOHCEPBUPOBAHHBIX JICHKOLIUTOB JOCTOBEPHO CHIDKAJICS IO
CPaBHEHHMIO C HATHBHBIMH KJIeTKaMH B 1,5 paza. [locie nHKy-
0annu JeKOHCEPBUPOBAHHBIX JIGHKOLIUTOB B PeaOMIUTH-
pyromeit cpeae ¢ ®KK (0,15 mr/mur) wim “AxToBeTHHOM”
(1,5 mr/mo) ®U He yBenmmunBancs. [Ipyu n3ydeHnn nonoTu-
TEJILHOM aKTUBHOCTH JICHKOIIUTOB YCTaHOBJICHO, YTO (paro-
rrapHoe yncio (PY) nexoHcepBUPOBaHHBIX HEUTPOHIOB
CHUXasoch 1o cpaBHeHuo ¢ OU natuBHbIX Ki1eToK. [Tocne
45 MUHYT MHKYOAallUH JICKOHCEPBUPOBAHHBIX HEUTPO(DHIIOB
B cpene, coaepxaiuei “Axroserun” win OKK, normoru-
TeNbHAs aKTUBHOCTH (DarolUTOB YBEJIIMUUBAIACh B 1,2 pa3a.
Nuxybanms nekoHcepBupoBaHHBIX HeliTpodmios ¢ KK mmmi
“AxtoBernHOoM” B TeueHHe 120 MUHYT MPUBOJMIA K Pe3-
KOMY CHWKEHHIO JAHHOTO TIOKAa3aTelisl, 4TO, BEPOSITHO, SIBJIS-
€TCsl CIISICTBUEM MHTEHCHBHOT'O IIEpeBapUBaHusi CTa(UIIO-
KOKKa. B 1o1p3y JaHHOTO IPEATIONOKEHHS CBUJIETETECTBYIOT
Pe3yJIbTaThl, MOJTy4YEeHHBIE MTPH U3YUYeHUH KO3 PUIHeHTa
3aBeprieHHOCTH (paromurosa (KOY). [Tokazano, uto KOYU
JICKOHCEPBHUPOBAHHBIX HeHTpod 0B cHmxkacs 1o 0,88 +
0,04 oTH. en. (st HATUBHBIX KIeToK — 1,24 £ 0,05 oTH. e1.).
[Tocne noGaBneHus B cpeny MHKyOAIH JEKOHCEPBHUPOBAH-
HbIX neiikonnToB KK mmn “AxkroBernna’” KOY ¢arormros
yBennuuBaics B 1,7 pa3 u 1,43 pa3a cOOTBETCTBEHHO, IO
cpaBHeHUIO ¢ koHTponeM. Pesynsrarst HCT-TecTta nokasa-
JIM, 4TO NPOLIEHT aKTUBUPOBAHHBIX HEUTPO(DUIIOB (comep-
karux audopmaszan) noctoepHo (p < 0,05) ymeHsbImancs
nocie KPHOKOHCEPBUPOBAHNUS MO CPABHEHUIO C HATHBHBI-
MU 3HadeHusiMH. [locne noOaBiieHus B cpety MHKyOanun
nexoHceprpoBaHHbIX JierkouToB OKK mim “AxroBeruna”
konraectBO HCT-1o0KUTENBHBIX KIETOK JO0CTOBEPHO
(p < 0,05) yBenuuuBanoch 10 64,00 +2,67 u 62,80 + 1,42%
COOTBETCTBEHHO 110 CpaBHEHUIO C KOHTposeM (43,2 +1,8%).

Taxum 06pa3om, HOTyUICHHBIE PE3yIbTAThI TIO3BOJISIOT
CJIeNIaTh BBIBOJ O 11€7€CO00Pa3HOCTH BKIIIOUCHHUS HU3KOMO-
JEKyIsIpHOH Ppakmuu (10 5 k/{a) KopaoBOit KPOBH KPYITHOTO
poraroro ckota 1 “AKTOBErMHa”’ B COOTBETCTBYIOILIMX KOHIICHT-
panuax B COCTaB PeadMINTHPYIOIUX CPeJl I BOCCTAHOB-
JeHNus (QyHKIHMOHAJIBHOTO MOTEHI[MAIa JIEKOHCEPBHUPO-
BaHHBIX JICUKOLIUTOB.

KpnoGMOnOrMM
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It is known that even using of optimal freezing regimens
lead to appearance in survived frozen-thawed cells of post-
thaw non-lethal metabolic disorders in nucleic acids,
proteins, ATP etc. That is why thawed cells need to recover
their structure functional properties in special rehabilitating
media.

The aim of the work was to study the influence of the
cord blood low molecular (below 5 kDa) fraction (CBF) and
the reference preparation Actovegin as part of rehabilitating
media on phagocytic and metabolic activities of leucocytes
after freeze-thawing.

It was shown that phagocytic index (PI) of frozen-thawed
leucocytes was 1,5 times lower comparing to native cells,
the difference was statistically significant . After incubation
of frozen-thawed leukocytes in the rehabilitating medium
with CBF (0.15 mg/ml) or with Actovegin (1.5 mg/ml) PIdid
not increase. Study of leucocytes’ consumption activity
showed that phagocytic number (PN) of frozen-thawed
neutrophils decreased comparing to PN of native cells. After
45 min incubation of frozen-thawed neutrophils in the
medium, containing either Actovegin or CBF, phagocyte
consumption activity was 1.2 times higher. Incubation for
120 min of frozen-thawed neutrophils with either CBF or
Actovegin led to a drastic decline of this index, that probab-
ly was a consequence of intensive digestion of staphylo-
cocci. The data on index of phagocytosis completion (IPC)
confirm this assumption. IPC of frozen-thawed neutrophils
was shown to decrease down to 0.88 + 0.04 relative units
(for native cells it made 1.24 £ 0.05 relative units). After add-
ing CBF or Actovegin to the incubation medium of frozen-
tha-wed leucocytes IPC was correspondingly 1.7 and 1.43
times higher than the control value. The NBT-test showed
that the percentage of activated neutrophils (containing
difor-mazan) decreased significantly (p <0.05) after cryopre-
servation in comparison with the native value. After adding
either CBF or “Actovegin” to the incubation medium of
frozen-thawed leukocytes the percentage of NBT-positive
cells increased significantly (p <0.05) up to 64.00 +2.67%
and 62.80 + 1.42%, correspondingly, as compared to the
control (43.2 £ 1.8%).

Thus, the results obtained allow to conclude the expe-
dience of adding the cattle cord blood low molecular fraction
(below 5 kDa) and Actovegin under corresponding con-
centrations into rehabilitating media for recovering the
functional potential of frozen-thawed leucocytes.
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Pa3paboTka nepcgy3MOHHON TEPMOCTATUPYEMOWH CUCTEMbBI AASI KYABTUBUPOBAHUS

CTpOMal\beIX KA€TOK B COCTaBe TpEXMeprIX I'IOpMCTbIX HOCUTEeAeHn
E.A. AesEAA, HO.A. TTETPEHKO
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Development of Thermostatted Perfusion System for Stromal Cell

Culture Within Three-Dimensional Porous Scaffolds

E.A. LeBEDA,YU.A. PETRENKO
Institute for Problems of Cryobiology & Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov

TkaHeBass WHKCHEPUS — MOJIOJAs MYJIbTHIUACIIUTUIH-
HapHas 00J1IacTh OMOTEXHOJIOTHH, BKIIIOYAOIIast KyTbTHBH-
pOBaHHE KJIETOK B COCTaBE TPEXMEPHBIX HOCUTENICH Ha Oc-
HOBE Pa3JIMYHBIX OMOMAaTEPHAJIOB U HATIPABJICHHAS Ha CO3/1a-
HUE in vitro QyHKINOHUPYIOMIUX TKAHEH IS TOCeAYOIIeH
ummanTanyy. ObecrieueHre MMTaHus KJIETOK B 00beMe HO-
CHTEIIS SIBISIETCS CII0KHOU 3a/1a4eH, TOCKONBKY IS €€ pellie-
HUS HE0OOXO0IMMO UCTIOIB30BaTh TPEXMEPHBIE CTPYKTYPHI C
3a[JaHHOM ITOPUCTOCTHIO 1 MEXaHMICCKUMU CBOWCTBaMH. B
CTaTUYHBIX YCJIIOBHUAX HOCUTECIU, MOKPBIBASICH IMOBEPX-
HOCTHOM IICHKOH U3 KIIETOK, HE 3aCEIISIOTCS IOIHOCTBIO,
YTO CBSI3aHO C HEJAOCTATOYHOW MUPKYIALUEH cyOcTpaTa B
DIyOWHE KOHCTPYKIH. Ha cOBpeMeHHOM 3Tare MpUMEHSIOT
MHOXCCTBO MCTOJAUK KYJIBTUBUPOBAHUA TPEXMEPHBIX
OMOMH)XEHEPHBIX KOHCTPYKIHN C JHHAMAYICCKUMH CHUCTE-
MaMH fepeMerrBanus win nepdysuu. Hanbosee nmepcnek-
THUBHBIM THIIOM OHOPEaKTOPOB IS KYJIBTHBUPOBAHHUS KIIETOK
B TPEXMEPHBIX MOPHUCTBIX HOCHUTECIAX ABJIAIOTCA r[ep(by-
3MOHHBIC CHCTEMBI, TIO3BOJIIOIINE JOCTUTATh O0JIee paBHO-
MEPHOTO POCTa KJCTOK [0 BCEMY O0BEMY HOCHUTEINS, HE
BITUSIS TIPH ATOM Ha BX )KH3HECIIOCOOHOCTb.

Ienp paboThl — pa3paboTka nepPy3noHHON TEPMOCTa-
TUPYEMOH CUCTEMEI ISl KyJTUBUPOBAHUS CTPOMAIBHBIX
KJICTOK B TPEXMEPHBIX IMOPUCTBIX HOCUTECIIAX.

Paspaborannas MoJIelTs OHOpEaKTOpa OCHOBaHA Ha ITep-
(by3uu cpenbl MEXIY IBYMs €MKOCTSIMH Yepe3 MOPHCThIN
oOpaser mof IeficTBHEM COOCTBEHHOTO Beca. YPOBHU JKU/I-
KOCTH TOACP/KUBAIOTCS C TIOMOIIBIO TIep(y3HOHHOTO Ha-
coca, YIpaBIseMOr0 MarHUTHBIMHU MEPEKITIOYATEIIMA H
MarHUTHBIM NoT1aBKoM. [ IpumMeHeHue ynpasistonieii cuc-
TEMBI TIO3BOJIMIIO CHU3UTh HArpy3Ky Ha mepQy3uOHHEIH
HACOC W HCIOJIb30BaTh OYCHb MaJICHBKUE CKOPOCTH IEp-
¢y3un cpenbl ckBo3b oOpasen. CTEpUIBHOCTh CHCTEMBI
00€eCIICUYMBACTCS IOJTHOCTHIO 3aMKHYTHIM IIUKJIOM U OJJTHOpa-
30BBIMH COCTaBJIAIOIINME. CTaOMIIbHAS TeMITepaTypa moI-
JEPKUBAETCS C IOMOIILIO TEPMOCTATA, MPEACTABIISIONICTO
CO0OH TETTON30JIMPOBAHHYIO KAMEPY CO BCTPOCHHBIM Har-
peBaTeIbHbIM IEMEHTOM C TEPMOPETYJIATOPOM U CUCTEMOM
MIPUHYITUTEIHHON KOHBEKIIUH.

HUcnibiTanust nepdy3MOHHO CHCTEMBI TIOKa3alu ee 0aKTe-
pHATBHYI0 0€30MIaCHOCTD U OTCYTCTBUE HETATUBHOTO BIIHS-
HUS Ha MEXaHHYECKHE CBOMCTBA TPEXMEPHOTO MOPUCTOTO
Hocures. [Ipu 3ToM pactipeeneHre KIeTOK B 00beMe HOCH-
TSI NIPpU KYJIBTUBUPOBAHWU C HUCIIOJIB30BAHUECM HaHHOﬁ
CUCTEMBEI, OIICHEHHOE C TTIOMOIIBI0 HHINKATOPa METa0 0 -
yeCKOM akTUBHOCTH Ki1eTOK MTT, G110 60I€€ TOIHOIEH-
HBIM, Y€M B CTATHYHBIX yCIOBUAX. [[0Ka3aHa BO3MOKHOCTb
MIPOBEJICHUS C MTOMOIIBIO0 pa3paboTaHHON Monenu nepdy-
3MOHHOW TEPMOCTATUPYEMOU cHUCTEMBI 3(P(EKTUBHOTO
KYJIbTUBUPOBAHUA CTPOMAJIbBHBIX KJICTOK B 06’LCMHI)IX
HOCHUTEJISIX IJIs TKAHCBOI HHKCHEPHUH.

KpuoGMOROrIM

T. 20,2010, Ne2

Tissue engineering is a young multidisciplinary area of
biotechnology, which includes the cultivation of cells in
the three-dimensional carriers based on various biomaterials
and directed to the creation of functioning tissues in vitro
for subsequent implantation. Taking into account the need
to use three-dimensional structures with a given porosity
and mechanical properties, the maintaining of optimal media
supply for cells in the volume of the carrier is a difficult
task. In static conditions, due to lack of circulation of the
substrates at whole volume of the carrier, cells do not fully
populate the scaffold, forming a capsule on its outer sur-
faces. Nowadays there is a wide range of methods for culti-
vation of cells within bioengineered three-dimensional
structures with the application of dynamic mixing or per-
fusion systems. The most promising types of bioreactors
that allow cultivating cells in three-dimensional porous car-
riers are perfusion systems. These systems allow to obtain
more uniform cell distribution and growth throughout the
volume of the carrier, while not affecting the viability of
cells.

This study was directed on the development of per-
fusion, thermostatically controlled system for the culturing
of stromal cells within three-dimensional porous scaffolds.

The model developed is based on the perfusion of the
culture medium between two tanks through the porous
sample under its own weight. Fluid levels are maintained
with the help of perfusion pump and controlled by magnetic
switches and magnetic float. Application of the control
system allows reducing the load on the perfusion pump
and using a very small rate of perfusion medium through
the sample. Sterility was maintained by a fully closed-loop
and the use of disposable components. A stable temperature
was maintained with a thermostat with thermally insulated
chamber and controlled built-in heating element.

Experimental testing of this perfusion system has shown
its bacterial safety and the absence of negative effects on
the mechanical properties of three-dimensional porous
scaffolds. Additionally, the distribution of cells within the
volume of the carrier when cultured using this system and
estimated using cells metabolic activity indicator MTT, was
more uniform than in static conditions. Thus, the developed
model of thermostatically controlled perfusion system
showed the possibility of its application for the effective
cultivation of stromal cells in three-dimensional scaffolds
for tissue engineering.
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OCO0eHHOCTM BAMSIHMSI IKCTPAKTOB Me4YeHU U HEepPBHOW TKaHM HOBOPOIXKAEHHbIX

KprC Ha KYAbTMBMpOBaHMe MOCTHATAAbHbIX HepBHbIX KAETOK
M.B. LEBYEHKO

XapbKOBCKMIA  HaUMOHaAbHbIA nesarorndyeckmnii  yHusepcuteT um. [.C. CkoBopoAbl

Peculiarities of Effect of Liver Extracts and Nerve Tissue

of Newborn Rats on Culturing of Postnatal Nerve Cells

M.V. SHEVCHENKO
G.S. Skovoroda Kharkov National Pedagogical University

J7st iccnie[oBaHMs TIOCTHATAIBHOTO Pa3BUTHS HEPBHON
CHCTEMBI,  TAK)KEe BO3HHKHOBEHUSI HEBPOJIOTMIECKHX I1aTO-
JIOTHI UCTIONB3YIOT KyJIbTUBHUPYEMBIC in Vitro HEpBHBIE
kietku (HK) HOBOpOXKIEHHBIX )KUBOTHBIX.

N3zyuenue 3¢ pekTa SKCTPAKTOB PA3THYHBIX TKAHCH JKH-
BOTHBIX Ha KyJIBTHBUpOBaHHEe HepBHBIX KieToK (HK) mo3Bo-
JISIeT OTPENeNINTh BIMSHUE MHKPOOKDPYKCHHS KIIETOK Ha
HeWporeHes, INMOTeHe3 U MX B3aUMOCBSI3b, UTO MOXKET OBITh
OCHOBOI1 TS CO3/IaHMsI TPOTOKOJIOB JICUCHHS 3a00IeBaHUI
HEpPBHOW CUCTEMBI.

Lesnb paboThI — MCCIIEIOBAHKE BIMSHUS SKCTPAKTOB MO3-
ra (OM) u neuenu (311) HOBOPOKAEHHBIX KPHIC HA ITOBEIE-
Hue HK HOBOPO’KI€HHBIX KPBIC IPH KPATKOCPOYHOM KYJIb-
THBHPOBAHHH.

OKCTPaKTHI MOTyYalli TOMOT €HHU3aIMel TkaHeld Mo3ra 1
MIEYCHU HOBOPOJKAEHHBIX KPBIC C MTOCIEAYIOIIIM HX [IEHTPH-
¢yrupoBanuem. HK nonyuanu n3 Mmo3ra HOBOpOXKIEHHBIX
KPBIC, OTMBIBAJIM B OECCHIBOPOTOYHON Cpeie U KyJIbTHBH-
poBaiu B KoHteHTparmu 4x10° kinetox/mn B cpege DMEM/
F12, oboramenHoi#t chiBOpoTKOM KpoBu. DM u D11 nodassmi
B KoHIeHTpamsix 100, 200 i 300 Mk 6ermka/mit cpenpl. Taroke
OIIPEICIISIHN BIIMSIHUE SKCTPAKTOB Ha MIEPECESTHHBIC arperarThl
HK.

[IpoBeneHHbIE HCCIIEOBAHUS TTOKA3AJIH, YTO B IIEPBHIC
cyTKH KyapTuBupoBanust OM u Ol crumynupyror obpa3osa-
HHUE arperaTtoB M CIOCOOCTBYIOT YBEJINYEHHIO )KU3HECTIO-
cobHocty kinetok Ha 15%. [Ipn aTom Haubonee s¢ppexTrus-
HOW ObUTa MakCHMaJbHAasl MCCIEAOBAaHHAs KOHIICHTPALUS
skcTpakToB (300 Mkr Oenka/min). BeipaykeHHO 3aBUCUMOCTH
MHTEHCUBHOCTH NPUKPEIUICHNS arPeraToB U MoCeIyoen
MUTpanuy U audQepeHnnaniy KIeToK Ipu 100aBICHUN
9KCTPAKTOB He Halmonanock. OTn4nii B ”HTEHCUBHOCTH
00pa30BaHNs MOHOCJIIOS B KOHTPOJIE U IIpH Jo0aBieHn DM
He Habmroanock. Jlobaenenue D11 3amMemiisiio CKOPOCTh 00-
pa3oBaHMS MOHOCIHOS IPOMOPIMOHAIBHO KOHIEHTPALUU
OeJKa B 3KCTpaKTe.

[Tpn nepecese arperaroB (2 CyTOK KyJbTUBHPOBAHHSA)
Kak B KOHTPOJIE, TaK ¥ B IPHCYTCTBHHU SKCTPAKTOB OTMEYAIOCh
MIPUKPETIJICHUE arperaToB M CIMSHUE HENPUKPEIUICHHBIX
arperaroB. B mpucyrctBun OM B koHueHTparnuu 0,2 Mr
Oernka Ha 3-U CyTKHU KyJbTHBHPOBaHMsI HAOM0qa10Ch Oomee
MHTEHCHUBHOE MPHUKPEIIJICHUE arperaTos, YeM B KOHTPOIIE,
OJTHAKO BCE OHU IPUKPETIMIINCH Ha CYTKH ITO3KE 110 CpaBHE-
HUIO ¢ KOHTposeM (Ha 7-e cyTkH). JJo6asnenue 11 npersit-
CTBOBAJIO IIPUKPETUICHUIO arperaToB K ITOIOKKE, TPUIEM 3TOT
a¢dexr npsMo MPONopPIHOHATIHHO 3aBUCEN OT KOJIMYECTBA
J00aBJICHHOTO HKCTPAKTA.

Taxum o6pazom, OM u 311 ciocoOCTBYIOT BOCCTaHOBIIE-
HUIO TIOBPEXICHUI CBEKEBBIJICIICHHBIX KJIETOK B IIEPBbIC
CYTKH KyJIbTUBHpOBaHMs. OJJHAKO IIPH TIepeceBe arperaTton
OM cnocoberyert, a OI1 npensTcTByeT Kak MPUKPEIUICHAIO
arperaToB, TaK 1 PacIjIaCTHIBAHUIO U MUTPALIUH KJIETOK, COC-
TaBJISIOLIMX arpeTaThl.

KpuoGMOROrIM

T. 20,2010, Ne2

In vitro cultured nerve cells (NCs) of newborn animals
represent wide opportunities for their use as the research
tool for the processes of postnatal development of nervous
system as well as studying the appearance of pathologies
of nervous system.

Investigation of the effect of extracts of different animal
tissues on NC culturing enables the revealing of the effect
of microenvironment on neurogenesis, gliogenesis and their
relationship, that may serve as the base for designing the
treatment protocols for diseases of nervous system.

The research aim is to study the effect of newborn rat
brain tissue extracts (BE) and liver extracts (LE) on behavior
of their NCs at short-term culturing.

Extracts were derived by means of homogenization of
brain and liver tissues of newborn rats with their following
centrifugation.

NCs were derived from brain tissues of newborn rats,
washed-out in serum-free medium and cultured under 4x10°
cells/ml concentration in DMEM/F 12 medium, enriched with
blood serum. BE and LE were added under concentrations
of 100, 200 and 300 pg of protein per ml of medium. NC
aggregates were re-plated after 48 hrs of culturing.

The performed studies have shown that within the first
24 hrs of culturing, BE and LE stimulate the formation of
aggregates and contribute to the rise of cell viability by
15%. Herewith the most effective was maximum concentra-
tion of extracts (300 ug of protein/ml) being studied. The
manifested dependence of adherence intensity of aggregates
and following migration and differentiation of cells when
adding the extracts was not observed. There was no differen-
ces in monolayer forming intensity between the control and
the case of BE adding. LE adding slowed-down the rate of
monolayer formation.

During re-plating of aggregates (after 2 days of culturing)
both in the control and in the case of extracts’ presence the
adherence of aggregates and fusion of non-adhered
aggregates was observed. In BE presence in the first 24 hrs
of culturing there was observed more intensive adherence
of aggregates than in the control, though the adherence of
all the aggregates took place 24 hrs later if compared with
the control (to the 7" day). Adding of LE inhibited the aggre-
gates’ adherence to surface, moreover this effect was in
direct proportion to amount of added extract.

Thus, both BE and LE contribute to a recovery of dama-
ges in freshly isolated NCs during the first 24 hrs of
culturing. However during further culturing the BE facilitates
and LE prevents adherence of aggregates, as well as
flattening and migration of NCs, being the part of aggregates.
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OkpawnBaHne (pnOpPoOOAACTOB KOXKM B3POCAOTO YeAoBeka

KapoouuaHnHoBbiMKu Kpacuteasimu Dil n DiO
B.B. MvueHko, HO.A. TETPEHKO

MHcTuty™ npobaem kpmobuororum u  kpuomesnumHsl HAH YkpauHbi, r. Xapbkos

Labeling of Adult Human Skin Fibroblasts With Carbocyanine Dyes Dil and DiO

V.V. Mutsenko, YU.A. PETRENKO
Institute for Problems of Cryobiology & Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov

J1nst npoBe/ieHHst MOHUTOPUHT'A KJIETOK B 9KCIIEPUMEHTaX
in vivo, a TarxoKe JUIs OIpe/IeIeHNUs IOBEACHUS KIETOK IIPH
KyJIETUBHPOBAHUH iM Vitr0 B COCTaBE TPEXMEPHBIX OMOMHKE-
HEPHBIX KOHCTPYKIUI HE0OXOIUMBI TIOMCK 1 TIo00p 3 dexk-
THBHBIX MapKepOB U KpacuTeel. [IMHHOIIeIOueYHbIe JUal-
KWIKapOOLIMaHUHBI, TPEACTABUTEIIIMI KOTOPBIX SBIISIOTCS
Dil u DiO, oTHOCSTCS K (hTyOpPECHIEHTHBIM KPACUTEISIM C
BBICOKOW MHTEHCHBHOCTBIO CBEUCHHUSI, [TPU 3TOM BOIPOCHI
00 MX BIMSIHUY Ha (QyHKIHOHAJIBHBIE CBOMCTBA CTPOMAIIb-
HBIX KJIETOK OCTAIOTCS HEZIOCTATOUYHO H3yYCHHBIMH.

Ienp paboThl — ONpeneNnuTh ONTUMAIIBHBIE YCIOBUS
oKkpamuBanus GUOPoOIACTOB KOKU KapOOIIMaHUHOBBIMHU
kpacutensimu Dil u DiO, a Taxke OLleHUTh BIUSHUE OKpa-
IIMBaHUs HA >KU3HECTIOCOOHOCTH, aATe3MBHBIC CBOWCTBA,
MeTabOoIMUYECKYIO U POIN(EpaTUBHYIO AKTHBHOCTD KIIETOK.

B pabote ucmonp30Baiy KyIETHUBHPOBaHHEIE (HUOPO-
6acThl KOXH B3pOCIJIOTo yenoBeka. KiieTkn okpammBain
100 TPU MOHOCIIOWHOM KYJIBTUBHPOBAHHH, OO TOCIE
WX TPUIICHMHU3ALUHU ¥ OKpAIIMBaHUS B cycreH3uu. s
OKpaIlIMBaHUs KJIETOK KapOolaHuHOBbIE KpacuTenu Dil n
DiO B konnenTparmsix 1076, 2,5x107, 5x107° 1 10~ M BHOCHIH
MOPIIMOHHO IPHU MOCTOSsHHOM niepememnBanuu. ITocne 30
MHH 9KCIIO3HUILIUH B TEMHOTE KPACUTEIIH JIBK/IbI OTMBIBAIIN
pactBopom XeHkca eHTpudyruposanueM mpu 1000 06/mMuH
B Teuenue 7 MuH. [locrie ynanenus kpacutesst HOACUUTHIBAIN
KOJIMYECTBO OKPAIICHHBIX KICTOK, a TAKXKe OIpEeAeisuin
LIEIOCTHOCTD MX IUIa3MaTHIeCKO MeMOpaHbI P OKpaIH-
BaHHUHM TPUIIAHOBBIM CHHUM. OTHOBPEMEHHO KIIETKH ITOMe-
IIJIM B YCJIOBUS KYJIBTHBUPOBAHUS [UIS OLICHKH MX aATe3nH,
MeTaboINYeCcKOoi 1 NpoiardepaTuBHON aKTUBHOCTH C WC-
noss3oBanueM MTT-tecra.

YcraHoBieHo, uTo nodaenenue kpacureneit Dil u DiO
HETIOCPE/ICTBEHHO TP MOHOCJIOIHOM KYJIETHBUPOBAHNUH HE
MI03BOJIMJIO MIOJTYYHUTh HOJHOLEHHOE OKPALIMBaHHUE KIIETOK.
Onnaxo no6aBeHne KpacuTeNeH K CyCIeH3|H KIIETOK IoCIe
UX TPUIICHHU3AIIUH 00ECIICUMIIO BBICOKYIO 3 (heKTHBHOCTh
nX oKpamuBaHus. [Ipy 3TOM KOHIEHTpanuu Kpacurenen
5%107° u 10~ M 6butn Hauboee 3¢ pexTuBHBIMU. M CI1omb-
3oBaHue kpacurtens Dil B pa3iauuHBIX KOHIECHTpPALMIX
3HAYUTEITHHO CHIKAIIO XKU3HECTIOCOOHOCTH KIJICTOK, UTO BBI-
pakaJioch B HapyIICHHH LEIOCTHOCTH MEMOpaH KIIETOK U
CHIDKEHHMH X a/Ir€3UBHBIX CBOWCTB M META00INUECKON aKTHB-
HoctH. OKpalnuBaHue KJIeTok kpacuteiaem DiO He oTpaxka-
JIOCh Ha MX JKU3HecrocoOHocTH. CoXpaHeHUE CIOCOOHOCTH
a/IF€3HH K IIOBEPXHOCTHU KYJIBTYPaJbHOTO IUIACTHKA, METa-
Oosinueckasi ¥ npoJudepaTuBHasi KX aKTHBHOCTb HE OTJIH-
YaJIMCh OT KOHTPOJIBHBIX HEOKPAIIIEHHBIX KIIETOK.

KpuoGMOROrIM

T. 20,2010, Ne2

For the monitoring of cells during in vivo experiments
as well as for the determination of cells behavior during
in vitro cell culture within three-dimensional bioengineered
structures there is a strong need of choosing effective mar-
kers and dyes. Long-chain dialkylcarbocyanines Dil and
DiO belong to the fluorescent dyes with high intensity of
fluorescence, meanwhile the issues relating to their influen-
ce to functional properties of the stromal cells are poorly
studied.

The aim of this study was to determine the optimal
conditions for labeling of skin fibroblasts with carbocyanine
dyes Dil and DiO, as well as to assess the influence of
staining on cells viability, adhesive properties, metabolic
and proliferative activity.

The in vitro cultured human adult skin fibroblasts were
used in this study. Cell staining was performed either in
monolayer culture or after cell detachment and staining in
suspension. Carbocyanine dyes Dil and DiO in concentra-
tions of 1076, 2,5x107, 510 and 10-°M were stepwise added
during permanent shaking. After 30 min incubation in dark-
ness, dyes were washed out twice by Hank’s buffer using
centrifugation at 1,000 rpm during 7 min. After the removal
of the dyes, cells were counted to assess the number of
stained cells as well to determine the integrity of plasma
membrane, using trypan blue staining. In parallel, cells were
plated for the determination of their adhesion, metabolic
and proliferative activity, assessed by MTT assay.

Staining of cells with Dil and DiO directly during mono-
layer culture did not allow obtaining the optimal number of
cells stained. However the addition of dyes to cell suspen-
sion after their detachment resulted in high staining effi-
ciency. In this case, the most effective concentrations appea-
red to be 5x10°°u 10°M. At the same time, the application
of Dil dye in different concentrations resulted in significant
decrease in cells viability, including disruption of plasma
membrane, decrease in adhesive and metabolic properties.
Alternatively staining of cells by DiO had no effect on viabi-
lity of cells. Cells could be able to adhere onto culture plastic,
their metabolic and proliferative activity did not differ from
non-stained control cells.
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Bonpocbl KpuoKOHcepBuMpoBaHusi npoouoTuka Saccharomyces boulardii
O.M. babmHEL, T.M. T'yPrHA, A.A. KnPraiok

MHCTUTYT npobaem kpuobuorormmn u  KpuomeanumHsl HAH  Ykpauhbl, r.Xapbkos

Tasks of Saccharomyces boulardii Probiotics Cryopreservation
O.M. BasiNETs, T.M. GURINA, A.L. KYRYLYUK

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

JlucOakTepro3 KUIICYHNKA SIBIISCTCS PaCIPOCTPAHCH-
HBIM KJIIMHHKO-Ta00paToOpHBIM cHHApOoMoM. [[iist mpoduak-
THUKH U JISICHHS TUCOAKTEPHO30B UCTIONIB3YIOT IPOOHOTHKH,
npeOHOTHKK U cUHOMOTHKH. Xopolnyio 3¢dekTuBHOCTh
TIOKa3aJIi IIpenaparsl Ha OCHOBe apoxokei S. boulardi, 6uo-
JIOTMYIECKHUE CBOMCTBA KOTOPBIX 00YCIIOBICHBI IIPSIMBIM aHTH-
MHUKPOOHBIM JICHCTBHEM B OTHOIIICHUH IIIMPOKOTO CIIEKTPa
MMATOTCHHBIX U YCIIOBHO-NIATOTCHHBIX MHKPOOPTaHU3MOB,
CHOCOOHOCTBIO HEHTPAIN30BaTh TOKCHHBI CIICITH(PHICCKI-
MH TIpOTea3aMH 1 UMMYHOMOIYIHPYIOIINM JICHCTBHEM. 3a-
KOHOJIATETIhCTBOM OOJIBIIIMHCTBA TOCYAaPCTB, HA TEPPUTOPUHU
KOTOPBIX HCTIONIB3YIOTCS OMOTEXHOIOTHYECKUE IIPOU3BOAICT-
Ba, IIPETyCMOTPEHO 00513aTEIFHOE ICTIOHIPOBAHNE ITTAMMOB-
npoayueHtoB. Hanbonee 3pPeKTHBHBIM CIIOCOOOM JIJTH-
TEBHOTO XPaHEHHS] MUKPOOPTaHU3MOB B KOJUTEKITHSIX SIBJISI-
eTcs KpHOKOHCepBHUpoBaHue. MccenoBanust o pazpaboTke
TEXHOJIOTHH KPHOKOHCEPBUPOBAHUS Apoxckedt S. boulardii
HE TIPOBOIUITUCE.

Lenp paboTHI — H3yUCHHE BIUSHUS COCTaBa KOHCEPBH-
PYIOIIEH Cpelbl ¥ PEKUMOB 3aMOPaKUBAHUS Ha KH3HECIIO-
cOOHOCTB KIIETOK S. boulardii mocne 3aMOpaKUBaHUS J10
—196°C u uccinenoBaHHe COXPAHHOCTH OMOJIOTHYCCKUX
CBOMCTB MPOOMOTHKA MOCIIE KPUOKOHCEPBUPOBAHUSI.

OO0BeKTOM HcCleIoBaHus Oblla 2-CyTOYHAS KYJIbTypa
npoxokeit S. boulardii, BeipanieHHas Ha CKOIIEHHOM CYCJIO-
arape (8°b) mpu 30°C. IpoxkeBble KIETKH CMBIBATH U
pecycneHaupoBaiu B cycio-0ynbone (8°b), nuctummmpo-
BaHHOH Boje, 5%-M BomHOM pactBope JIMCO, 5 u 10%-x
BOJIHBIX PACTBOpax caxapo3bl 1o koHieHTpaiwu 107 KOE/mi.
Krnerounsie cycneH3nn BHOCHIM B 00beMe | MIT B KpHOIIPO-
OUPKY 1 3aMOPaKUBAITH TIPH ITOCTOSHHOM KOHTPOIUPYEMOM
ckopoctu 10 —40°C ¢ mocaeayoUM HOrPY>KEHUEM B XKHI-
kuit a30T. CKopocTh oxJtakaeHust 00pasnos Obuta 1, 5, 10, 15
n 40°C/muH. Ilpn HEKOHTPOIMPYEMOI CKOPOCTH OXJIaX-
JieHus1 00pa3Ibl HOTPY>Kalld B )KUJKUN a30T, OTOTPEBAIA HA
BoJsiHOI OaHe rpu 37°C. JKu3HecroCOOHOCTh KIIETOK OIpe-
JSIISTH TI0 KOJIOHHEOOPa30BaHUIO “‘YalICdHbIM” METOIOM
Koxa, Ouonornueckre cBOMCTBa — CTaHAAPTHHIMA METOIAMHU.

YcTaHOBIIEHO, YUTO BCE UCIIOIB30BAHHBIE CPEABI TOCTA-
TOYHO 3()(EKTHBHBI MIPU KPHOKOHCEPBUPOBaHUU S. bou-
lardii. MakcuMaITbHBIC ITOKA3aTeIIH JKI3HECTIOCOOHOCTH TS
BCEX Cpert ObLIH JJOCTUTHYTHI IPH OXJIAXKICHUH CO CKOPOCTHIO
1°C/mun. Tlpu ucmons30BaHAHA HEKOHTPOIUPYEMBIX CKO-
pocteit oxaxaeHus (IOTPYKEHUE B KUAKHHA a30T) ObLTH
TIOTyYEHBI HAMXYIIIINE Pe3yIIBTaThL. [Ipr Beex pexkimMax 3aMo-
paKUBaHUS YBEIIUCHUE KOHIICHTPAIIMH CaXapOo3bl B BOTHOM
pactBope ¢ 5 10 10% NpUBOANIIO K TOCTOBEPHOMY CHHYKEHHIO
KHU3HECTIOCOOHOCTH.

[Ipu n3y4eHnu COXpaHHOCTH OMOIOTHYECKUX CBOMCTB
S. boulardii noka3zaHo, 4TO KPHOKOHCEPBUPOBAHUE HE H3Me-
HSIET CIIEKTP CaxapOIMTHUECKON aKTUBHOCTH U YyBCTBHUTENb-
HOCTH K (D)YHTHIIMAHBIM TIperaparam, a TAKKe CIICKTP ¥ WH-
TEHCHBHOCTh AHTATOHUCTUYECKON aKTHBHOCTH ¥ CIIOCOOHOCTH
aJIre3UH K SHTEPOIUTaM KPBIC U SPUTPOIIITAM YEIIOBEKa.
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Intestinal dysbacteriosis is the prevailing clinical and
laboratory syndrome. To prevent and treat dysbacteriosis
there have been widely used probiotics, prebiotics and
synbiotics. High efficiency has been shown by preparations
based on S. boulardii yeasts. Their biological properties
are stipulated with direct anti-microbe effect in respect of a
wide spectrum of pathogenic and opportunistic microorga-
nisms, ability to neutralize toxins with specific proteases
and immune modulating effect. The legislation in the majo-
rity of the states, where the biotechnological productions
are used, foresees a mandatory depositing of producer
strains. The most effective way of long-term storage of
microorganisms in the collections is cryopre-servation. No
studies on the designing the technology of cryopreservation
of S. boulardii yeasts have been performed yet.

The research aim was to study the effect of composition
of preserving medium and freezing protocols on viability of
S. boulardii cells after freezing down to —196°C and inves-
tigation of the integrity of biological properties of probiotics
after cryopreservation.

The research object were 48 hrs culture S. boulardii
yeasts grown with slope wort agar (8°B) at 30°C. Yeast cells
were washed-out and re-suspended in wort broth (8°B),
distilled water, 5% aqueous solution of DMSO, 5 and 10%
aqueous solutions of sucrose up to the concentration of
107 CFU/ml. Cell suspensions were introduced in the volume
of 1 ml into cryovials and frozen with constant controlled
rate down to —40°C with following plunging into liquid nitro-
gen. Cooling rate of the samples was 1, 5, 10, 15, 40°C/min.
Under non-controlled cooling rate the samples were plunged
into liquid nitrogen. The samples were thawed on water
bath at 37°C. Cell viability was examined on colony formation
by means of Koch’s plate method, and biological properties
were assessed with the standard tests.

It has been established that all the used media were quite
effective during cryopreservation of S. boulardii. Maximum
indices of viability for all the media were obtained when
cooling with the rate of 1°C/min. When using non-controlled
cooling rates (plunging into liquid nitrogen) there were ob-
tained the worst results. Under all the freezing regimens the
rise in concentration of sucrose in aqueous solution from 5
to 10% resulted into statistically significant reduction of
viability.

When investigating the integrity of biological properties
of S. boulardii it has been demonstrated that cryopre-
servation did not cause the change in spectra of saccharo-
lytic activity and sensitivity to fungicide preparations, as
well as in the spectrum and intensity of antagonistic activity
and adhesion ability to rat enterocytes and human erythro-
cytes.
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JKcnepumeHTarbHOe 000CHOBaHMe 3(P(PeKTUBHOCTU MYABTU(PAKTOPHBIX

NMPOrpaMm KpPMOKOHCEPBUPOBAHMUSI MAALIEHTAPHOW TKaHU

B.1O. MNrokoriok, O.C. INMprokontok, O.B. ®arbko, B.B. Yimkesckmin, B.B. BoAMHA
MHcTuty™ npobaem kpmobuororum u  kpuomesnumHsl HAH YkpauHbi, r. Xapbkos

Experimental Substantiation of Efficiency of Multifactor

Cryopreservation Programs for Placental Tissue

V.Yu. Prokopryuk, O.S. ProkorYuk, O.V. FaLko, V.V. CHizHEVSKY, V.V. VOLINA
Institute for Problems of Cryobiology & Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov

B coBpemeHHO# MeANIIHE TPHUMEHSIOT peTapaTsl Iia-
LEHTH B (hopMe KPHOKOHCEPBHUPOBAHHBIX ()ParMEHTOB K
C110c00aM KPHOKOHCEPBUPOBAHHS KOTOPBIX HPEIBSBISIOTCS
JIBa OCHOBHBIX TPEOOBAHNS: COXPaHEHHUE OTJEIBHBIX MOJIC-
KyJ, KJIETOK, MEXKJIETOUHBIX B3aMMOJCHCTBHUH, a TaKkxke
CTPYKTYPbI TKaHH B LIEJIOM; COZICP’KaHUE TOJIBKO T€X BELIIECTB,
KOTOpPBIE pa3peuIeHb! K KIMHUYECKOMY IIPUMEHEHHUIO.

TkaHb MIaIIeHTHI OTyYaiy BO BpeMs ONepariy Kecape-
Ba CEYEHMSI ¥ IOCTABJISUIN B CTEPUIIBHOM TPAHCIIOPTHOM cpe-
ne B TeucHue 1 4, hparmenTupoBaiu 10 pasmepos 0,5%0,5 cm.
B pabore uccrenoBany BIMSHNAE Pa3IMYHBIX KPHOIPOTEK-
TopoB (aumeTuicyitbdokena (IMCO), momu3 THICHOKCHA,
JUMETIII(HOPMaMHU/I, TPOIIAHINOI, Caxapo3a), MX KOMOHHa-
LM, KPUO3AIUTHBIX Cpel, PSKMMOB KPHOKOHCEPBUPOBAHHS
Ha COXpaHHOCTh ()parMeHTOB IUTaeHTHL. B Kpro3amuTHbIe
cpensl 100aBIsIM BRICOKOMOJIEKYIISIDHBIC COEIUHEHUS,
obnajaromye CBOWCTBAMU KPHOIPOTEKTOPOB M KOTOPBIE
HIPHUMEHSIOT B KITMHIYECKON MPaKTUKE KaK MPOTHUBOIIOKO-
BBIE BEIIIECTBA, CIIOCOOHBIE BEIBOANUTE )KUIKOCTh U3 TKAaHEH
(TOTUTITIOKUH, TTOTUBUHUI-TTUPOIHUIOH, THAPOKCUITUII-
Kpaxmai). sl yMEeHbIIEeHHS KpHOTIOBPEXK ISHHUN UCTIONIB30-
BaJIM MHOTOATAITHbIE MTPOrPaMMBbl KPHOKOHCEPBHPOBAHHUS
C IPUMEHEHHEM CUMHIa, KOTOPbIE pa3pabdarbiBajy MOCIie
N3y4YEHHs TEPMOTPaMM, ITOYYEHHBIX JUIS KaXK/I0TO U3 pacT-
BOpoB. [IpoBoIMIIN BUTATIbHOE OKPAIIBAHUE, THCTOJIOTH-
YecKuil aHaln3 GPUKCHPOBAHHBIX ITPENapaToB.

BbIsIBIIEHO, UTO OJIMATHIIEHOKCHA, AUMETHI(HOPMaMuI,
MIPONAaHNOJI TOKCHYHBI, BBI3BIBAIOT Pa3pylIeHNE CTPYK-
TYpbI TKaHH, He 00eCIIeYNBAIOT IOCTATOYHYIO COXPAHHOCTD
KJIETOK ITPY KPHOKOHCEpBUPOBaHUH. ONTUMANIEHBIN B JaH-
HOM citydae kpronpoTektop JIMCO He MOJHOCTBIO PEI0TB-
paman paspyuieHue CTpyKTyphl TKaHU B BUIE pa3pbIBOB
MEKKJIETOYHOT'0 BELIECTBA U JAeCKBaManuu Tpodoodiiacra,
YTO MOXHO OOBSCHUTH MOBBIIIEHHOW THAPO(GUIBHOCTHIO
SMOpHOHAIBHOM Me3eHXUMEI. [Ipu nobaBneHnn B kpro3a-
IIUTHBIE CPEAbl MOJIMBUHUIIIMPOINAOHA U MOJIUIIIOKMHA
CTpYKTypa TKaH! COXpaHsuiack yacTnyHo. HanGompmas cox-
PaHHOCTb (hParMeHTOB TKAaHHU JOCTHTraIach P BBEICHUH B
COCTaB CpeJibl THAPOKCUITHIIKpaxMaia 1 caxapo3bl. Mcromns-
30BaHME PEKMMaA CUAMHIA B IIPOTPaMME 3aMOPaKUBaHHS
TI03BOJIMIIO ITOBBICHTH COXPAaHHOCTH (PParMEHTOB IIJIAIICHTHI.
CocTosiHMEe TKaHU TOCNIE Pa3MOPAKUBAHNS TPHOINKATIOCH
K HaTUBHOMY TIOCJI€ KPaTKOBPEMEHHOI HHKYOAIH B Cpesie
DMEM.

B pesynbrare npoBeneHHOM paOOThI MOKa3aHO, YTO HAH-
Jy4IINe pe3yJbTaThl ObUTH MONyYeHBl NPU MPUMEHEHUH
MHOT'O3TaIHBIX IPOrPaMM KPHOKOHCEPBUPOBAHUS C CHIH-
T'OM, a ONITUMAJIBHBIMU KPHO3aIUTHEIMU CBOHCTBaMH 00J1a-
nanmu cpensl, Bmovatomue JJMCO, caxapo3y, ans0yMuH,
THAPOKCUITHIIKPAXMaJl.

KpuoGMOROrIM

T. 20,2010, Ne2

Modern medicine utilizes the placental preparations as
cryopreserved fragments. Applied cryopreservation me-
thods should meet two main requirements: individual
molecules, cells, intercellular relations and tissue structure
in a whole should be preserved; and the preparation should
contain only the substances, approved to clinical use.

Placental tissue was derived during Caesarean section
and delivered in sterile transport medium within 1 hr, cut to
0.5%0.5 cm fragments. In the research we studied the effect
of different cryoprotectants (dimethyl sulfoxide (DMSO),
polyethylene oxide, dimethyl formamide, propane diol, suc-
rose), their combination, cryoprotective media, cryopreser-
vation regimens on integrity of placental fragments. To
cryoprotective media we added high molecular compounds
possessing the properties of cryoprotectants and used in
clinical practice as anti-shock means, capable to remove
liquid from tissues (polyglucinum, polyvinyl pirrolidone,
hydroxyethyl starch). To reduce cryodamages the multi-
step cryopreservation programs and seeding were used.
The programs were designed after examining the thermo-
grams obtained for each solution. Vital staining and histolo-
gical investigation of fixed preparations were carried-out.

It was found that polyethylene oxide, dimethyl forma-
mide, propane diol were quite toxic, caused the disorder in
tissue structure, and did not provide the essential cell
integrity during cryopreservation. Cryoprotectant DMSO
was shown to be more optimal in this context, however it
did not completely prevent the destruction of tissue struc-
ture such as ruptures of intercellular substance and desqua-
mation of trophoblast, that could be explained by an increa-
sed hydrophility of embryonic mesenchyma. Adding of
polyvinyl pirrolidone and polyglucinum to cryoprotective
media lead to a partial preservation of the tissue structure.
The highest integrity of tissue fragments was achieved by
introduction of hydroxyethyl starch and sucrose into the
medium. Use of seeding in freezing program enables the in-
crease of integrity of placental fragments. Post-thaw stateof
the tissue approached to native one after short-time incu-
bation in DMEM.

As the result of the work performed it has been shown
that the highest results were achieved when using multi-
step cryopreservation protocols with seeding. Herewith the
optimal cryoprotective properties were shown by the media,
containing DMSO, sucrose, albumin and hydroxyethyl
starch.
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lNpumeHeHne KPUMOKOHCEPBUPOBAHHBIX KAETOK (heTaAbHOWM MeveHun

AASl A€YEeHUs aYTOMMMYHHOﬁ reMOAUMTUYECKOW aHeMuu

M.A. Curoyc, A.H. Tonables, MN.B. Paccoxa, K.A. TOAbLIEB
MHcTuty™ npobaem kpmobuororum u  kpuomesnumHsl HAH YkpauHbi, r. Xapbkos

Application of Cryopreserved Fetal Liver Cells to Treat

Autoimmune Haemolytic Anemia
M.A. Sirous, A.N. Gotrsev, |.V. RassokHA, K.A. GOLTsEv

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

MynbTH(aKTOPHOCTH MPUYUH Pa3BUTHS Ay TOMMMYHHON
remonutudeckoil anemun (AUWI'A) oOycnaBimuBaer Tpya-
HOCTH €€ TUAarHOCTHKH U B O0JIbIIeH cTereHn 3 EeKTHBHOTO
nedeHud. Ctparerus MHHMMH3AIUHN npossieHus AUTA
JIOJDKHA OBITh OPUEHTHPOBAHA Ha BOCCTAHOBJICHHUE cOaaH-
CUPOBAHHOTO B3aUMOJEHCTBUSI UMMYHHOH, HEPBHOH U
SHIOKPUHHON CHCTEM, KOPPEKLUIO LINTOKUHOBOM CETH U
6onuromeocrasa. Takoil akTHBHOCTBIO 00J1a1af0T MTPOILYKTHI
(eToruIalieHTapHOTO KOMILIEKCa, KOTOPBIE B BHJIE KPHOKOH-
CEPBUPOBAHHBIX KIIETOK (eTanbHoi medeHn (KDIT) pa3Hpix
CPOKOB TecTalyy ObUIN alpoOHPOBaHBI B KAYECTBE IpeTia-
para neyenust AUTA y mbliei.

AUTA naymmposanu 'y Meimieii C57B1/6J maccoii 20 r
OIHOKPATHBIM BHY TPHOPIOIIMHHBIM BBeZICHHEM 3X10°/MbIILIb
CHHT€HHBIX 3PUTPOLMTOB, MPOrpeThix 10 49,5°C B TeueHne
30 mun B 0,5 mi1 ¢usuosnornyeckoro pactsopa NaCl.
IIpotuBospurpormrapusie ayroanturena — AAT uneHTudu-
IIIPOBAJIM C MTOMOINBIO IpsiMoi peakuuu Kymb6ca Ha 13-¢
CYTKH ITOCJIC BBEICHUS DPUTPOLIUTOB. B 3TH e cpoku o1re-
HHUBAJIM T€MaTOJIOTHUECKHE TIOKA3aTeH, COCTOSIHHE OPTaHOB
TM(OreMON03THYECKOr0 KOMILIEKCa, a[Ire3UBHYIO CIIOCO0-
HOCTb KJIETOK IEPUTOHEATEHOM MOJIOCTH U CyOTIOIYIISIINOH-
HbIH cocTaB T-KJIETOK CEeNe3eHKU.

Kpuoxoncepsuposannsie nuny HatuBHble KOIT 14 u 19
cytok recrauuu (KPI1-14 u KOII-19) mpimeit CBA/Cal.ac
OJJHOKPATHO BHYTPHUBEHHO BBOMIIN MBIIIAM-PELIUITHEHTAM
C57Bl1/6J B no3e 5x105/Mbliiib uepe3 HECKOIBKO YacOB MOCIIe
uHaykun AUTA.

YV Bcex MblIIei mociie BBEACHNSI CHHTEHHBIX TEpMOOOpa-
0O0TaHHBIX SPUTPOLUTOB BbIpadareiBaiuck AAT 1 manugec-
THUPOBAINCH ApyTHre npu3Haky pa3sutust AUT'A. Kaxnas uz
anpobupoBanHbIx popm KDIT 0651a1ama TepaneBTHIECKUM
3¢ PEeKTOM, NPUCYLIIUM UMEHHO (DeTaTbHOMY MarepHuaiy.
YcraHoBIEHBI pa3nuyaus Koppurupyomiero sgpdexra KOIT
B 3aBUCHMOCTH OT X HCXOHOTO cocTossHMs. Cpean HaTHB-
HbIx KOIT npenmyiectso umenu KOII-14, koropeim yery-
nam K®I1-19. OHako nocne kpuokoHcepsuposanus KOI1-
19 nprobperanu ne4eOHbIH 3P PEKT, MoA0OHBII HATHBHBIM
KOI1-14.

Takum o6pazom, B paboTe mokazaHa BO3MOKHOCTb MPH-
meHeHus KOII 115t tedeHus reMOTUTHYECKUX aHEMUI NM-
MyHHOTO TeHe3a B Buiae AUT'A. KpuokoHcepBupoBaHue
npuaBasio Ooree BHICOKHH TepaneBTraeckuil moteHmman KOIT
TOTO CPOKa TeCTalluH, KOTOpbIE B HATUBHOM (hOpME ITPOsIB-
JISUTH €ro MUHUMaNbHO. OOCYXIar0TCsl BO3MOXHBIE MeXa-
HU3MBI peajli3aliy PeBEPTAIIMOHHOTO IIOTEHIHANA (haKTo-
pOB KpuokoHcepBUpoBaHus B oTHoureHun K®II mozganx
CPOKOB I'€CTalIH.

KpuoGMOROrIM

T. 20,2010, Ne2

Multi-factor origin of the autoimmune hemolytic anemia
(AIHA) development causes the difficulties of its diagnosis
and in a greater extent the efficient treatment. The minimiza-
tion strategy of AIHA manifestation should be directed to
the recovery of balanced relationships of immune, nerve
and endocrine systems, correction of cytokine net and body
homeostasis. This activity is inherent to the products of
fetoplacental complex, including cryopreserved fetal liver
cells (FLCs) of different gestation terms, which were tested
as the preparation to treat AIHA in mice.

AIHA was induced in C57B1/6] mice of 20 g by means of
single intraperitoneal injection of 3x10°/mouse syngeneic
erythrocytes heated up to 49.5°C for 30 min in 0.5 ml of
NaCl physiological solution. Anti-erythrocyte autoantibo-
dies (AAB) were identified by means of direct Coombs’
test to the 13" day after introduction of erythrocytes. At
the same terms we assessed hematological indices, state of
organs of lymphohemopoietic complex (LHPC), adhesive
ability of cells of peritoneal cavity (PC) and subpopulation
composition of spleen T cells.

Cryopreserved or native FLC of 14 and 19 days of gesta-
tion (FLC-14 and FLC-19) of CBA/CaLac mice were intro-
duced into recipient mice C57B1/6] in a dose of 5x10%mouse
once intravenously some hours later after AIHA induction.

In all mice the injection of heated syngeneic erythro-
cytes led to AAB production and manifestation of other
signs of AIHA development. Each of tested forms of FLC
possessed therapeutic effect inherent exactly to fetal ma-
terial. There were established the differences of correcting
effect of FLC depending on their initial state. Among native
FLCs the advantageous were FLC-14, the FLC-19 were
inferior to them. However after cryopreservation the FLC-19
gained a therapeutic effect similar to native FLC-14.

Thus in the work it has been shown the possibility of
FLC use to treat haemolytic anemia of immune genesis such
as AIHA. Cryopreservation added higher therapeutic poten-
tial to the FLC of the gestation term, which in native form
manifested less effect. There are discussed the possible
mechanisms of implementating the reverting potential of
cryopreservation factors in respect of FLC of late gestation
terms.
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BAMsiIHME KapAMOTPOMHbLIX MpenapaTtoB Ha 3AeKTPOPU3MOAOTrMYECKUe

napameTpbl cepAla KpbIC MPU TMNOTEPMUK

N.T. AeaaHoBumy, I.D. XKEeryHos
XapbKOBCKaFI rocyAapCtBeHHasi 300BeTepuHapHas akasemms

Effect of Cardiotropic Preparations on Electrophysiological

Parameters of Rat's Heart Under Hypothermia

I.G. YaBLaNovicH, G.F. ZHEGUNOV
Kharkov State Zooveterinary Academy

B c¢Bs13u ¢ yacTHIM HCIIOTB30BaHUEM HU3KUX TEMITEPaTyp
B MEJMIMHE ITpo0IieMa BIUSIHUSI THIIOTEPMUH Ha (D PEKTHB-
HOCTB JICKAPCTBEHHBIX IIPETIapaToB ABISIETCS aKTyaJIbHOH.

Ienb paboThl — M3y4YeHHE OCOOCHHOCTEH NCHCTBUS Kap-
JIMOTPOITHBIX [PENAPATOB — KAPIMOCEIEKTHBHBIX [31-aapeHo-
610KaTopoB “AteHona” u “MeTarnponona’” — Ha MoKa3arenu
OKIT KpbIC B YCIOBHSX KpaHUOLIEpeOpaIbHOI 1 001Iei rurmo-
TEPMHUH.

[Noka3zaHo, 4TO Ha HaNPaBIEHHOCTb U3MEHEHHUH ANIEKTPO-
KapauorpaguyecKux IoKa3aTesel cep/a KpbIC BBEICHHE
“Arenona’” wiu “Metarnposona” Npu TMIIOTEPMUH HE BIIUSI-
eT. Dddexr “AreHona” n “Meranporona” B yCIOBHSX MO-
HIDKEHHBIX TeMIIEpaTyp Tela KpbIC ycuauBaercs. B HekoTo-
PBIX CITydasx IPUMEHEHHS aApeHO0I0KaTOPOB IIPU KPaHUO-
nepeOopanbHON TMIOTEPMUM HAOIIONANKCH JETaIbHbBIC
cirygan. O6a MeTo1a THIIOTEPMUH YCHITUBAIOT BIUSHUE TIpe-
raparoB OOJIbIIE Ha INACTOIMYECKHE TI0Ka3aTen MUOKap/a
1 MEHBIIIE — Ha CHCTOJIMYECKHE IIPOLIECCHI.

KpnoGMOnOrMM

T. 20,2010, Ne2

The problem of hypothermia effect on efficiency of
medicines is an actual one because of more frequent use of
low temperatures in medicine.

The research aim was to investigate the peculiarities of
the effect of cardiotropic preparations, cardioselective B1-
adrenoblockers Atenol and Metaprolol on the indices of
rat’s ECG under craniocerebral and whole body hypothermia.

It has been established that the direction of changes of
electrocardiographic indices of rats’ heart, caused by
introduction of either Atenol or Metaprolol under hypother-
mia does not change. The effect of Atenol and Metaprolol
under conditions of lowered temperatures of rat’s body
strengthens. In some cases of the use of adrenoblockers
under craniocerebral hypothermia the lethal cases were
observed. Both methods of hypothermia strengthen the
effect of preparations mainly on diastolic parameters and in
a less extent they affect systolic processes.
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JKCrnepumeHTaAbHOe 0O0CHOBaHMEe MpPUMeHeHUsI KOPAOBOW KPOBU

AASl A€YEHMS NMOCAEONEPaALMOHHBIX OCAOXKHEHUW

K.A. ToabLes!, O.10. KoxnHa!, O.B. CaorAHuYK', B.N. TpuriieHko!, M.A. KPrBOPYYKO?
"MHCTUTYT npobaem  kpuobuorormm u  Kpuomeanumusl HAH Ykpaunbl, r. Xapbkos
2XapbKOBCKMIA rOCYAapPCTBEHHBIA MEAULUMHCKMA YHUBEPCUTET

Experimental Substantiation of Cord Blood Use to Treat Post-Operational Complications

K.A. Gottsev!, O.Yu. KozniNAT, O.V. SAFRANCHUK', V.I. GRISCHENKO', |.A. KRIVORUCHKO?
'Institute for Problems of Cryobiology & Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov
?Kharkov State Medical University

Kaxk cBUIeTenbCTBYIOT TaHHBIE JIUTEPATyPhI, ITOCIICOIE-
panroHHBIC THOHHBIE OCIIOXHEHHS SBISIOTCS PE3yIIETaTOM
CTpECC-MHIYLIMPOBAHHOTO YTHETCHHUS (DYHKIINK HIMMYHHON
cuctemsl (MC) opranusma. [Ipu 5T0M 0CII0KHEHUS MOTYT
OBITb HE TOJIBKO CJIEJCTBUEM IKCIAHCHU MH(EKIIMOHHBIX
HavaJjl, HO TaKXKe MUHUMH3AIUU TPO(PHUIECKOTO TOTEeHITHAaIa
kietok VIC u pa3zbanaHCHpOBKH B3aNMOACHUCTBUS B HEHpo-
UMMYHO3HJJOKpUHHOM OJI0Ke. B cBA3HM ¢ 3TMM oueBHIHA
HEOOXOIUMOCTh TIOMCKa MpenapaToB, 00T ar0IUX TMOJIH-
(YHKIMOHATBHBIM JICYeOHBIM S(PPEKTOM B TAKUX CUTYALHSX.

Lemnb paboTel — oneHuTs cocrosaue MC uyactoTy pa3Bu-
THSI TTIOCIICOIIEPAIMOHHBIX OCIIOKHEHUH Yy KPBIC ¢ OCTPBIM
raoitHbIM neputonnToM (OI'TI) mocre neyenus npenaparom
kopnoBoii kpoH “Temoxopn” (mpomsBonctea MITKuK HAH
YKpauHsl).

OKCIEepUMEHTHI IPOBEICHBI Ha KpBIcax JIMHIK BucTap B
COOTBETCTBUH ¢ MpaBuiamu “EBporneiickoii KonBenuuu o
3aIUTe MO3BOHOYHBIX KUBOTHBIX, UCTIOJIB3YEMBIX IS IKC-
NepUMEHTANBHBIX U IPYrux Hay4dHbIX nemneit” (Ctpacoypr,
1985 ). )KuBoTHBIE 6bUTH pacTipefiesieHs! Ha 4 Tpynsl: 1—
KpBICaM IIPOBOIMIIN JIAIIAPOTOMHMIO M PEIariapoTOMUIO; 2 —
mozenuposanue OI'TI 6e3 tepanum; 3 —kpsicam ¢ OI'TI BBO-
JIMJIA aHTHOMOTHK BO BpeMsi oniepau; 4 (OCHOBHAs ) — KPbI-
cam ¢ OI'TI BBommmm “I'emoxopa’”. B pabote ucmons3oBanu
MMMYHOJIOTHYECKHE, TUTOMOP(OIOTHIECKUE U OMOXUMH-
YyecKne MeToIbl uccienoBanus. OLEeHKyY BCeX IoKa3aTeen
npoBoAMNH Ha 1, 3, 5 1 7-e CyTKH Iociie onepanuu.

Bo Bcex rpyrinax onepupoBaHHbBIX KPbIC HAOMIONAIH OTK-
JoHeHwus okazatenei kietouHoro (K3M) u rymopansHOTo
(I'31) 3BeHbEB MMMYyHHTETa. B OCHOBHOM 3TO Kacajoch
o6umx T-knerok (CD3"), cyononymsiun CD4*CD25*-knetok
(Tpel ), mepuToHeaIbHbIX Mac-1"—MOHOHYKII€apOB U coziep-
KAHUS [UPKYITHPYIOIINX HUMMYHHBIX KOMIUIEKCOB. Bce
xuBoTHBIE ¢ OI'TI 6e3 neyenus (2 rpynma) noruomm x 3-m
cyTKaM Ha (oHe BeIpaxxeHHoro aucoananca MC. Y kpeic 3
TPYHITBI IPOCTIEKHUBAJIACH YETKAs! TEHICHIUS K YTy qIICHHIO
nokazareneit K3W u I'3U. OnHako y kpbIc, KOTOPBIM BBOIUIH
“T'emokopx’”, 3Ta TUHAMHUKA O0JIee BRIpaKeHa, a TOKA3aTeIH
3HAYUTEIHHO ONMKe K MHTAKTHBIM >KMBOTHBIM. BaxkHO
OTMETHTb, 4T0 Bce noka3atenu C Ha 7 cyTku B 4 rpyme B
HanOOJIBINCH CTENICHN YTy IIHIINC IO CPAaBHEHHIO C )KUBOT-
HBIMH JPYTUX TPYII, YTO KOPPEITUPOBAIIO C TOKA3ATEIIMU
UX BBDKHBAEMOCTH.

KpuoGMOROrIM

T. 20,2010, Ne2
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According to the literature data the post-operativel
purulent complications result from stress-induced suppres-
sion of the function of immune system (IS) of an organism.
Herewith the matter is not only in the complications as the
consequences of the expansion of infectious agents, but
also minimization of trophic potential of IS cells and misba-
lance of interactions in neuro-immune endocrine block. In
this connection the need in the search of preparations with
polyfunctional therapeutic effect in these situations is evi-
dent.

The research aim is to assess the state of IS and frequency
of the development of post-operative complications in rats
with acute purulent peritonitis (APP) after treatment with
cord blood preparation Hemocord (produced at the Institute
for Problems of Cryobiology and Cryomedicine of the
National Academy of Sciences of Ukraine.

The experiments were performed in Wistar rats meeting
all the rules of European convention on protection of
vertebrate animals used in scientific purposes (Strasbourg,
1985). Animals were divided into 4 groups: 1- rats were
laparatomied and re-laparatomied; 2 — APP was modelled
with no therapy; 3 — rats with APP were injected with
antibiotics during operation; 4 (main) — rats with APP were
injected with “Hemocord”. In the work we used immunolo-
gical, cytomorphological and biochemical research methods.
All the indices were assessed to the 1, 3% 5% and 7" post-
operative days.

In all the groups of post-operative rats we observed the
deviation of the indices of cellular (CIL) and humoral (HIL)
immunity links. First of all, this concerns total T cells (CD3%),
CD4*CD25" subpopulation (regulator T cells), peritoneal
Mac-1" mononuclears and content of circulating immune
complexes. All the animals with APP with no treatment
(group 2) died to the 3% day on the background of manifested
disbalance of IS. In the rats of the 3™ group there was found
a distinct trend to the improvement of the indices of CIL
and HIL. However in the rats injected with Hemocord this
dynamics was more manifested and the indices were closer
to intact animals. It is important to note that all the indices
of IS to the 7" day in the group 4 in the greatest extent
improved if compared with the animals of other groups,
that correlated with those of their survival.
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BAusiHMe KPUOKOHCEPBUPOBAHHBIX (PETAAbHbIX HEPBHBIX KAETOK
Ha Mapkepbl UMMYHHOTO BOCMAA€HMSi TKAaHW FTOAOBHOIO MoO3ra

npu pa3sBuUTUU ULLEMHUYECKOTO HMHCYAbTA

A.B. AeseamHEL, M.A. Curoyc, M.B. OctaHkos, M.B. Paccoxa, A.H. IOAbLIEB
MHCTUTYT npobaem kpuobuorormm u  KpmomeAmumHsl HAH  Ykpaunubl, r. Xapbkos

Effect of Cryopreserved Fetal Nerve Cells on Markers of Immune Inflammation

of Brain Tissue Under Development of Ischemic Stroke

D.V. LeBepINETS, M.A. SIROUS, M.V. OsTtankov, |.V. RassokHA, A.N. GOLTSEV
Institute for Problems of Cryobiology & Cryomedicine of the National Academy of Sciences of Ukraine, Kharkov

CoBpeMeHHas MEAMKaMEHTO3HasI HEHpOTpoIHas Tepa-
IUs He CI0CcOOHa KapMHAIBHO YITy4YIINTh pellapaTHBHbIE
BO3MOKHOCTH HEPBHON TKaHHU P HIIEMUYECKOM HHCYIBTE
(N). TpaucImaHTAaIs KPHOKOHCEPBUPOBAHHBIX (DeTaTbHBIX
HepBHBIX Ki1eTok (KPHK) sBisieTcs oqHUM U3 OCHOBHBIX
HyTeil 3aMellIeHHs aHATOMUYECKUX H/MITH (DyHKIIMOHATIBHBIX
HelposiereHepaTuBHbIX nedexToB. [ist yenemHoro npume-
HeHust KOHK B knmuHMKe HEOOXOUMO IKCIIEPUMEHTATLHO
000CHOBATh BO3MOXKHOCTH JieueHust umu MU n nposectn
UCCIIEIOBaHM 110 U3yUYEHUIO MEXaHU3MOB JICHCTBUS TAKOH
Teparnuu.

Henp padoTsl — m3yunth Biussaue KOHK Ha Mapkeps
UMMYHHOTO BOCHAJCHHUS TKAHHW T'OJOBHOT'O MO3Ta IpHU
passutun U: anturena (AT) x C-peakruBHomMy Genky (C-
PB), k obmemy 6enky muenuna (ObM) u JTHK.

Pabora BeImoTHEHA Ha 6- 1 18- MECSTIHBIX KPhICAX-CaMIIaX
JnmHuM Bucrap B cooTBeTcTBUU C npaBuiiamu “EBponeiickoit
KonBeHIInH 0 3amuTe MO3BOHOYHBIX KUBOTHBIX, UCIIOJIb-
3yEMBIX JUIsI SKCTIEPIMEHTAIBHBIX 1 IPYTUX HAyYHBIX Leei”
(Crpacoypr, 1985). ®HK nony4asnu u3 Mo3ra II00B KPbIC
11 cyTok rectauuu romorenusanuei B cpene 199. Kpuokon-
cepeuposain PHK ¢ 10% JIMCO Ha mporpaMMHOM 3aMO-
paxusartene YOII-1 mpomsBoactea CKTH ¢ OIT UTTKuK HAH
VYkpaunsl. I MonennpoBany OKKIII03HEN cpeJHer MO3ro-
Boit aptepun (CMAo). ®HK BBOAMIHN BHYTPHOPIOMIUHHO
o 0,2mu (5x10° kiretok) yepe3 6 4 mociie CMAo. B coiBo-
potke kpoBu onpenensii AT k C-Pb metonom natekcHoit
arcmrotuHanuy, a K OBM n IHK — nmmyHOepMeHTHBIM
MetozoM. Kpbic Oe3 jeuenust, a Takxke IocIie BBEICHHS KPHO-
KOHcepBUpoBaHHBIX, HaTUBHBIX @HK 1 nuparierama gexanu-
TUpoBany Ha 3, 7 u 28-e cyTku nocne naaykuuu M. Tose-
JICHUYECKOEe TECTHPOBAHUE MPOBOIMIN, UCIOIB3Ys TECTHI
“BojHBIN TaOupuHT Moppuca” u “oTkpeIToe moine”. HeBpo-
JIOTWYECKHH CTaTyC OLleHUBAN 110 18-0ampHol mkaie. Cta-
TUCTHYECKYIO 00pabOTKY pe3yJIbTaTOB MPOBOIHIN C HCIIOJb-
30BaHHMEM KpUTepHst MaHHa- YUTHU.

IIporaoctuueckue yporau AT k ObBM u JIHK (uem Beiiire
TUTP, TEM XYK€ MporHo3 u teueHue MU), a Taxxe moBol-
menHoe coaeprkanue C-Pb cHuxanmce Ha 7-€ CYyTKH Y Bcex
JedeHbIX Kpbic. Ha 28-e cytku nocie BBeaenust kKOHK y Bcex
KPBIC BOCCTAHABJIMBAJICS NCXO/JHBIN OBEICHUECKUI 1 HEB-
pororndeckuii cratyc. [Inomanb nedexra Mmosra Obijia MEHb-
1I1e, YEM Y )KMBOTHBIX, JICYCHHBIX nuparieramMoM. [ loBpexnenue
MO3ra HE BBIXOAMIIO 32 MPEebl HEOKOPTEKCca M 30HA HIIle-
MHYECKOH IMOJYyTeHH ObljIa OKPYXKEHA MOJIOABIMU HEHpO-
HAJTBHBIMH KJICTKaMU.

CrenaH BBIBOJI, UTO PE3yIBTATUBHOCTH KJICTOYHOI Tepa-
ITUH B 3HAYUTEIBHON CTEIICHHU 3aBHCUT OT BO3PACTa PEIH-
MHEHTAa — Y 6-MECSIYHBIX KPBIC CIIOCOOHOCTH K MTPHKHUBICHUIO
JIOHOPCKHX KJIETOK, MX (DyHKIIMOHAIIbHAS AKTHBHOCTD, KaK 1
camwkenne tTutpa AT k JIHK u OBM, 01y BhItmie, yem y 18-
MECSIUHBIX.

KpnoGMOnOrMM
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Current medicinal neurotropic therapy is not able to fun-
damentally improve reparative possibilities of nerve tissue
at ischemic stroke (IS). Transplantation of cryopreserved
fetal nerve cells (FNCs) is one of main ways to substitute
anatomic and/or functional neurogenerative defects. For
successful application of cFNCs in clinic it is necessary to
experimentally substantiate the possible treatment of IS
using them and to carry-out the studies on action mecha-
nisms of this therapy.

The research aim is to investigate the effect of cryopre-
served FNCs on markers of immune inflammation of brain
tissue during the development of IS: antibodies (AB) to C-
reactive protein (C-RP), to total myelin protein (TMP) and
to DNA.

The research is performed in 6 and 18 month-old Wistar
male rats in accordance with “European convention on pro-
tection of vertebrate animals used in scientific purposes”
(Strasbourg, 1985). FNCs were derived from brain of rat
fetuses of 11 gestation days by means of homogenization
in medium 199. FNCs were cryopreseved in presence of
10% DMSO by means of programmable freezer UOP-6
(Special Designing and Technical Bureau with Experimental
Unit of IPC&C). IS was modelled by occlusion of medial
cerebral artery (MCAo). FNCs were introduced intraperito-
neally by 0.2 ml (5x10° cells) 6 hrs later after MCAo. In
blood serum we assessed AB to C-RP using the method of
latex agglutination and AB to TMP and DNA using immune
enzymatic method. Non-treated rats as well as those after
injection of cryopreserved, native FNC, as well as piracetam
were decapitated to the 37, 7™ and 28" days after IS
induction. Behaviour was studied using the Morris” water
labyrinth and open field tests. Neurological status was as-
sessed by means of 18-point scale. The results were statis-
tically processed using the Mann-Whitney criterion.

The levels of AB to TPM and DNA having the prog-
nostic value (the higher titre is, the worse forecast and course
of IS), as well as increased content of C-RP were reduced to
the 7" day in all treated rats. To the 28" day after injection of
cryopreserved FNCs in all rats an initial behaviour and
neurological status were recovered. Brain defect area was
less than in the piracetam-treated animals. Brain damage
was not beyond the neocortex and zone of ischemic pe-
numbra was surrounded with young neuronal cells.

We conclude that success of cell therapy in a great extent
depends on patient’s age, in 6 month-old rats the grafting
ability of donor cells, their functional activity as well as the
decrease in AB titre to DNA and TPM was higher if
compared with 18 moth-old rats.
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