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st XxpaHeHHusT APOXOIKEBBIX TpuOOB B bemopycckoi
KOJIJIEKLIMHM HEIIATOT€HHBIX MUKPOOPTaHU3MOB HCTIONB3YIOT-
Cs1 METOJIBI JTHO(HIN3aHK, KpUOKOHCEPBUPOBAHUS U CY0-
KyJBTUBHPOBAHMUS Ha arapu30BaHHBIX cpelax IMOJ CI0eM
Ba3EIMHOBOTO MacJa.

W3BecTHO, 4TO MUKPOOPTaHU3MbI HanOoJIee yCTOHINBBI
K 3aMOPaXMBAHHIO U BHICYIIMBAHUIO B CTAIIMOHAPHOH (aze
pocTa, OIHAKO, MO JTUTEPATyPHBIM JaHHBIM, KPYITHOKJIE-
TOYHBIE POXKHU pojia Saccharomyces TIIOXO MEPEHOCIT
JMO(UITN3ALINIO, TOITOMY CYOIMMAIMOHHOE BBICYIIIUBAHHE
JPOXOKEBBIX KYIBTYp Saccharomyces cereviciae BUM Y-56,
BUM Y-177, BUM Y-178 u BUM Y-182 npoBoauiu Kak B
CTaIMOHAapHOI (a3ze pocTa, Tak ¥ Ha CTaJUH CIIOPOOOpa3o-
BaHus1. KiieTku B cTaiimonapHo# ¢aze pocTa Mmorydyaity mociie
3-X CyTOK KyJIbTUBUPOBAHMSI Ha cycio-arape. s momyue-
HUS CHOPYJIUPYIOIIEH KyJIBTYpbI IEPBOHAYAIBHO IITAMMBI
CaxapOMHIICTOB BBHIPALMBAIN B TEUEHHE 2-X CYTOK IpHU
temrieparype 25-26°C Ha cpefie CIeyIomero cocTasa, I/J:
rmoko3a — 10,0; nenton — 5,0; apoxokeBoi skcTpakT — 3,0;
arap — 20,0 u cycno (15% cyxux BemiectB) — 1 1. Bepocmue
2-X CyTOYHBIE KYJIBTYPHI APOAOKEH IepeceBain Ha KOCIKH
CO CpEJI0ii, UCIIONIb3YEeMOU i UHIYKIIMU aCKOCIOPO00-
pasoBanus (cpena ['oponxosoit), r/m: rmoko3a — 1,0; men-
toH — 10,0; NaCl—5,0; arap — 20,0; Boga — 1 1. 3atem caxapo-
MHIIETHI BhIpanuBaiy pu temmneparype 25°C B reuenne 38
CYTOK JI0 aKTHBHOTO 00pa3oBaHus ackocmop. Habmronanock
obpasosanue criop y 60—80% xireTok. JInohuin3anuro Kyiib-
Typ IPOU3BOAMIIH Ha CyOIMMannoHHOH ycTtaHoBke “MO-
DULYO-4K” anrmmiickoit ¢pupmbel Edwards. Ilepuunas
CyILIKa IIPpOXouIa Ipy temreparype —55°C n ryOuHe Baky-
yma 6x102 mbar B TeueHue 4-x 4acoB; AOCYIIHBAHHUE HA
rpeOeHKe ammapara BTOPUYHON CYIIKH MPH KOMHATHOM
TeMmeparype moja Bakyymom 8x102 mbar — 18 gacos. B
KaueCTBE MPOTEKTOPA HCIONB30BAIH CaXap0o30->KEeJIaTHHO-
Byto cpeny (10%-i pactBop caxapossl ¢ 1,5% >xenaTuHsl 1
0,1% arap-arapa). KonmndecTBo >KMBBIX KIETOK APOXIKEH
OTIpENIeNISII METO/IOM TIPECTbHBIX pa3BeAeHuil B 1 mi
CYCIIEH3UH IIepeJi U Tociie IO UIM3aLUH, a TaKXKe Yepes 1
u 2 roja, 5 v 8 et XpaHeHUs KyJIbTyp.

'YCTaHOBIIEHO, YTO KOJTMYECTBO JKU3HECIIOCOOHBIX KIIETOK
y BCeX IITAMMOB CaXxapOMHIIETOB, IMOQHIN3NPOBAHHBIX HA
CTaJ1H CIIOPOOOPa30BaHus, ObIIIO 3HAYUTEIBHO BHIIIE TI0
CPaBHEHUIO C KYJIBTypaMH, HAXOIUBIIUMHCS B CTAIIMOHAP-
HOH (haze pocTa, HE3aBUCHMO OT CPOKOB XPAHEHHsI KaK de-
pe3 CYTKH 1ocie CyOIMMaIMOHHOTO BBICYIIMBAHNUS, TaK U
nocie 8 JeT XpaHeHH .

[ony4eHHble TaHHBIE CBUAETENLCTBYIOT O IIEIEC000-
Pa3sHOCTH JIMODUIH3ALUY IPOOKeH pona Saccharomyces B
cTaguu criopoodpaszoBanusi. KoHcepBHpOBaHUE HX B TAKOM
COCTOSTHIM 00€CTIeYNBAaET BBICOKYIO CTETICHb BEDKHBAEMOC-
TH ¥ HE U3MEHSET (PU3HOJIOTUUECKUE U OMOXUMHUYECKHE
CBOICTBA KYJIBTYD.
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The methods of freeze-drying, cryopreservation and
subculturing on agarised media under paraffin oil layer are
used to store the yeast fungi in Collection of non-pathoge-
nic microorganisms of Belarus.

Microorganisms are known to be the most resistant to
freezing and drying in a stationary growth phase, but as
reported, the magnocellular Saccharomyces yeast endure
poorly the freeze-drying, therefore a freeze-drying of
Saccharomyces cereviciae BIMY-56, BIM Y-177, BIM Y-
178 and BIM Y-182 yeast cultures was carried-out both in a
stationary growth and spore formation phases. Cells under
stationary growth phase were derived after 3 days of cultu-
ring on wort agar. To obtain a sporulating culture the Saccha-
romyces strains were initially cultured within 2 days at 25—
26°C with medium of following composition, g/1: 10.0
glucose; 5.0 peptone; 3.0 yeast extract; 20.0 agar and 1 1
wort (15% dry substances). The grown 2 days’ yeast cultures
were re-cultured to slopes with the medium, used for
ascospore formation induction (Gorodkova’s medium), g/1:
1.0 glucose; 10.0 peptone; 5.0 NaCl; 20.0 agar; 11 water.
Afterwards the Saccharomyces were cultured at 25°C for 38
days up to an active formation of ascospores. Spore
formation was observed in 60-80% cells. Cultures were fro-
zen-dried with “MODULY O-4K” sublimation device (Ed-
wards, Great Britain). Primary drying was realised at—55°C
and 6x1072 mbar vacuum depth for 4 hrs; final drying was
done with secon-dary drying device rack at room tempera-
ture under 8%10-2 mbar vacuum for 18 hrs. Sucrose-gelatine
medium (10% sucrose solution with 1.5% gelatine and 0.1%
agar-agar) was used as a protectant. Number of viable yeast
cells was determined using the method of limiting dilutions
in 1 ml suspension prior to and after freeze-drying, as well
as 1 and 2, 5 and 8 years after culture storage.

The number of viable cells in whole Saccharomyces
strains, frozen-dried at the spore formation stage, was establi-
shed as significantly higher than in the cultures, being under
stationary growth phase, independently on storage terms
both following 1 day of freeze-drying and after 8 years’
storage.

The data obtained testified to the expediency of Saccha-
romyces yeast freeze-drying at the spore formation stage.
Their preservation under this state provides a high survival
degree and does not change physiological and biochemical
properties of cultures.
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B cBsI3M ¢ MUPOKUM HCIOJIB30BaHHEM OaKTepuil poja
Bifidobacteium B numieBoil MPOMBINIICHHOCTH, MEAUIIMHE U
BETCPUHAPHH, a TAK)KE Hay4HBIX HCCIEIOBaHUAX pa3paboTka
3¢ PeKTUBHOTO METOa XPaHEHHUS ITIPON3BOACTBEHHBIX U KOJIICK-
LUOHHBIX KyJIBTYp OMpUI00aKTepuii HIMEeT OONBIIOE ITPaKTHIEC-
KO€ 3HaYCHHE.

B HacTos11ee BpeMst OJHUM U3 HanboJiee MePCIeKTHBHBIX U
HaJISKHBIX CIIOCOOOB AIUTEIHHOT0 XPAHEHHUSI MUKPOOPTAaHU3MOB
SIBISIETCSI KpHOKOHcepBarws. [1pu pa3paboTke TEXHOIOTHIECKHX
HapaMeTpoB KPHOKOHCEPBAIMU Ba)KeH MOAO0P CYCHEH3UOHHBIX
cpen, 00eCTIeYMBAIOIINX COXPAaHHOCTh MAKCHMAJIbHOTO KOJIMYECTBA
KHU3HECTIOCOOHBIX KIETOK IIOCIIE 3aMOPAKUBAHIS.

Lenb paboTel — H3y4eHUE BEDKIBACMOCTH OM(HI00aKTepUit
HOCJIe KPUOKOHCEPBALIUMH B 3aBUCUMOCTH OT CYCIICH3UOHHOM Cpe-
JIBL.

KpuoxoncepBanuu noasepranu 18—20-qacoBble KyIbTyph
oubunodakrepuii Bifidobacterium bifidum 791, B. longum B379M
u B. adolescentis 94 BUM, Bripamenusie npu 37°C B cpene
MRS-C. B kauecTBe CyClIeH3HOHHBIX CPeJl HCIBITHIBAIN (PU3HOII0-
rugeckuii pactop (PP), 1%-ro nentonnyto Boxy (I1B) u crepuits-
Hy1o cpeny MRS-C. 3amopaxkuBanu o6pa3nbl mo OBICTPOMY
(morpy>xenue B kuakuit a30t) 1 MegieHHomMy (1°C/MuH) pexxiuMam
oxjaxaeHus. MccaenoBanre BBDKUBACMOCTH OH(HI00aKTepHit
nocje KPHOKOHCEPBAIMU C OBICTPHIM OXJIaXKACHHEM IT0Ka3ajio
CTaTHCTUYECKH 3HAYMMOE CHIDKEHHE )KU3HECTIOCOOHOCTH KIICTOK,
cycnenaupoBanHbix B @P u [1B, B TO Bpems Kak xu3HeCHoco0-
HOCTb KJIETOK, 3aMOpOKeHHBIX B cpenie MRS-C, cyiecTBeHHO He
n3Mensnack. Ilocie 3aMopaskMBaHUs ¢ MEIJICHHONH CKOPOCTBIO
OXJIaJKACHHS HAOIIONAINCh IOCTOBEPHOE CHIKEHHE KOJINIECTBA
JKM3HECTIOCOOHBIX KIIETOK, KPHOKOHCEpBHPOBaHHBIX B DP, 1 90—
100%-s1 BBKMBaEMOCTb KIIETOK, CycrieHaupoBaHHbIX B [IB u cpene
MRS-C. Pa3Burue nepuonuveckux KyasTyp Oudumodakrepui,
3amopoxeHHbix B @P u I1B, xapakrepu3oBanoch yIIMHEHHUEM
nar-(asbl 1 CHHKEHHEM CKOPOCTH POCTa Ha HayaJbHBIX JTalax
pasButus nomysinuy. [Tokasareny HakoIIeHUs OMOMACChI M AKTHB-
HOCTH KHUCIIOTOOOpa30BaHus yepe3 24 4 KyIbTHBUPOBAHNS, IIOITY-
YEeHHBIC IS KPHOKOHCEPBHPOBAHHBIX KJIETOK, JOCTOBEPHO HE
OTJIMYAJIUCH OT BEJIMYMH MHTAKTHBIX KJIETOK, HE3aBUCHMO OT CYC-
IICH3UOHHOM Cpefbl U CKOPOCTU oxnaxaeHud. [Ipu usyuenuu
aKTUBHOCTH Pa3BUTHA OnpuaobakTeprii B MOJIOKE U MUTATENbHON
cpene ¢ pH 5,0 ycTaHoBI€HO, YTO pa3BUTHE KyJIBTYP, 3aMOPOXKEH-
HbIX B OP n I1B , XxapakTepr30Banoch CyIECTBEHHBIM CHIPKCHUEM
CKOPOCTH POCTa, B TO BPeMsI KaK 3aMe/IIeHusI pocta Onuduiodak-
TepHii, KpHoKoHcepBHpoBaHHBIX B MRS-C, He oTMedanocs.

Taxum 06pa3zoM, HanboIIee BEIPa)KEHHBIM 3aIIUTHBIM AEHCT-
BHEM NP KpHOKOHCepBauuu oudunobakrepuii obnanana cpena
MRS-C. IlenToHHast Boja MPOsBIsUIAa XOPOLINE NPOTEKTOPHBIC
CBOWCTBA IPY 3aMOPAKUBAHHUH C MEJICHHBIM OXJIAXICHUEM 1 ObLIa
MeHee (P (EKTHBHON 3aIUTHON cpeioi PH OBICTPOM OXJIKIACHUH
00pasLoB.

Paboma evinonnena npu punarcosoii noodepicke EPODU,
epaum Ne BO7K-024.
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Due to wide use of bacteria Bifidobacterium species in food
industry, medicine and veterinary and scientific researches, the
development of effective storage method of productional and
collection cultures of bifidus bacteria has a practical importance.

Now one of the most perspective and safe methods of long-
term storage of microorganisms is cryopreservation. When
developing the technological parameters of cryopreservation the
selection of suspension media is important, providing survival of
maximal number of viable cells after freezing.

The research aim was to study the survival of bifidus bacteria
after cryopreservation depending on suspension medium.

The Bifidobacterium bifidum 791, B. longum B379M and
B. adolescentis 94 BIM bifidus bacteria of 18-20 hrs’ cultures,
grown at 37°C in MRS-C medium were cryopreserved. As
suspension media the physiologic solution (PS), 1% peptone
water (PW) and MRS-C sterile medium were investigated. The
samples were frozen by rapid (plunging into liquid nitrogen) and
slow (1°C/min) cooling regimens. Investigation of bifidus bacteria
survival after cryopreservation with rapid cooling has shown the
significant decrease viability of cells suspended in PS and PW,
while viability of cells, frozen in MRS-C medium, did not change
significantly. After freezing with slow cooling rate the significant
decrease of cell viability amount, cryopreserved in PS and 90-
100% survival of cells suspended in PW and MRS-C medium has
been observed. Development of periodical cultures of bifidus
bacteria, frozen in PS and PW, was characterized by extension of
lag phase and decrease of growth rate at initial stages of population
development. The indices of biomass accumulation and acid
formation activity in 24 culturing hrs, obtained for cryopreserved
cells did not significantly change from the values of intact cells
and did not depend on suspension medium and cooling rate. When
studying the activity of bifidus bacteria developing in milk and
nutrient media with pH 5.0 it has been established that the
development of cultures, frozen in PS and PW was characterized
by significant decrease of growth rate, while growth dicrease of
bifidus bacteria, cryopreserved in MRS-C was not noted.

Thus, the most expressed protection at cryopreservation of
bifidus bacteria had the MRS-C medium. Peptone water
manifested protective properties during freezing with slow cooling
and was less effective protective medium at rapid cooling of the
samples.

The work has been carried out with financial support of
Belarusian Republican Foundation for Fundamental Research,
grant NeBO7024.
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B HacTosiiiee BpeMsi KpUOKOHCEPBUPOBAHUE IIUPOKO
UCTIOJNB3YIOT JIJIsl XpaHEHUSI MUKPOOPTaHU3MOB — 00 BEKTOB
OMOTEXHOJIOTH, T.K. TAHHBIN METOI 00eCIIeuBaeT COXpaHe-
HUE TEHETUYECKOHN CTaOMIBbHOCTH U OCHOBHBIX (PH3UOJIOTO-
OMOXMMHYECKUX CBOMCTB KYJIBTYD.

Moso4HO-KHUCIbIE U OUpHI00aKTEPHUH SIBISIOTCS OHO-
TEXHOJIOTHYECKH Ba)KHBIMH OPTaHN3MaMH, IPUMEHSIEMBIMA
TIPH TPOU3BO/ICTBE MPOOHOTHYECKHUX IPENAapPaTOB M POIYK-
TOB (DYHKIMOHAJILHOTO ITUTAHMS.

Henp paboTh — pa3paboTka HAyYHO 00OCHOBAHHO Me-
TOOJIOTMY KPHOKOHCEPBALIUH TPOONOTHIECKUX IITAMMOB
GakTepHii HA OCHOBE M3YUCHHS 3aBUCUMOCTH BEDKHBAEMOC-
TH 1 MOP(GO(DYHKIIMOHATIBHBIX CBOMCTB KYJBTYP OT YCIOBHIA
3aMOpaKMBaHHS-OTOIPEBA.

O0ocHOBaHa 11e11eco00Pa3HOCTh IPUMEHEHHUS KPUOKOH-
CepBalliu B )KUIKOM a30Te JJIsl JUINTEbHOTO COXPAaHEeHUS
KU3HECTIOCOOHOCTH U OMOIOTUYECKUX CBOWCTB MOJIOYHO-
KUCIBIX 1 Oupunobakrepuii. [TokasaHo, 4To XpaHeHHE PU
TEMIIEpaType >KUIKOTO a30Ta 00eCIeYNBaCT BHICOKYIO BbI-
xuBaeMocTh (80-99%), coxpaHeHre OCHOBHBIX MOp(o-
(YHKIMOHAJIBHBIX CBOMCTB M CTaOWIIBHOTO IOTEHIIMAIA
pocra GakTepuid. YCTaHOBJIEHO, YTO ONTHMAILHBIM PEKH-
MOM 3aMOPaKUBAHUS IS KUJKUX KYJBTYD SIBJISETCS MEI-
nenHoe oxnaxaeHue (4°C/MuH), A5l KOHIEHTPUPOBAHHBIX
cycrniensuii — ObicTpoe oxnaxaenue (400°C/mun). [Tokazana
BO3MOKHOCTh KPHOKOHCEPBALUU TPOOHOTHIECKHUX OaKTe-
puil TIpu CBEpXOBICTPOM OXJIKACHUU 0e3 MpUMEHEHHUs
KPHOIIPOTEKTOPOB B CPEax, TPAAUIMOHHO HCIIOIb3YEMbIX
JUISL KYJIbTUBUPOBAHMUS JaHHBIX MHKPOOPTaHU3MOB.

Pe3ynbrarsl Hccie10BaHUi MOTYT OBITH HCTIONIB30BAHBI
JUISL XpaHEHHs KOJUIEKIMOHHBIX W IPOU3BOICTBEHHBIX

KYJBTYP.
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Now cryopreservation is widely used for microorga-
nisms’ storage the biotechnology objects, because this
method provides the preservation of genetic stability and
general physiological and biochemical properties of cultures.

The lactic-acid and bifidus bacteria are biotechnologi-
cally important organisms used during production of
probiotic preparations and functional foods.

The research aim was to develop the scientifically based
methodology of cryopreservation of probiotic bacteria
strains on the basis of study of survival and morphofunc-
tional cultures’ properties dependence on freeze-thawing
conditions. The applicability of cryopreservation in liquid
nitrogen for the long-term viability preservation and biolo-
gical properties of lactic-acid and bifidus bacteria has been
established. It has been shown that the storage at liquid
nitrogen temperature provides a high survival (80-90%),
the preservation of basic morphofunctional properties and
standing potential of bacteria growth. It has been estab-
lished, that optimal freezing regimen for liquid cultures is
slow cooling (4°C/min), for concentrated suspensions the
rapid cooling (400°C/min). The capacity of probiotic bacteria
cryopreservation under ultra-rapid cooling without applica-
tion of cryoprotectants in the media traditionally used for
the culturing of these microorganisms has been shown.

The research results can be used for the storage of col-
lection and production cultures of lactic-acid and bifidus
bacteria.
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Cryopreservation of Raspberry Hermoplasma at Kazakhstan
[.Yu. KovaLcHuk, T.T. TURDIEV
Institute of Biology and Biotechnology of Plants, Almaty, Kazakhstan

Manuna SBIsS€TCS OJHOM U3 CaMbIX BUTaMHUHOCOJIEP-
JKaIMX AToAHBIX KynsTyp. B Kazaxcrane repmoruiasma manu-
HBbI COXPaHSETCs, [NIABHBIM 00pa30M, B IOJIEBBIX YCIOBUSIX.
OnHaKo IpH CONIEPIKAHUH MTOJICBBIX TEHHBIX OAHKOB BO3HH-
KalOT Cephe3HBIC TPOOIIEMBI: IPUPOAHBIE OC/ICTBHS, BPEIH-
Teu 1 O0JIe3HH, & TAKIKE BHICOKAsi CTOMMOCTD HO/IICPKAHHS
KoJuIeKIui B mosie. KprocoxpaHeHue B KHIKOM a30Te —
BO3MOKHOCTb COXPaHATh F'€pMOIUIa3My B TCUCHHUE JUTUTEITb-
HOTO BPEMEHH Ha MHUHHUMAaJILHOM IIPOCTPAHCTBE C MUHH-
MaJIbHBIMHM 3aTpaTaMu. B HacTosmee Bpems u1st KpHocoxpa-
HEHMS alleKCOB i1 Vifro MaJMHBI HanboJee IOAXOASIIIMA
SIBIISTIOTCS METO/IBI BUTPH(DMKALIMH 1 MHKATICYIISLIUU-CTHI-
patauuu. {1 3TUX METOIOB ONITUMHU3UPOBAIIN ITPOTOKOJIBI
KPUOKOHCEPBUPOBAHUS. M3ydanu BIMSHUE NPONOIIKU-
TEJBHOCTH XO0JIOI0BOM aKKIIMMaTH3alluK, IEUCTBUE KPUOTIPO-
TEKTOPOB M COCTaBa BOCCTAHOBUTEIIBHBIX TUTATEIIFHBIX CPE
Ha JKU3HECIIOCOOHOCTh MEPHCTEM I10CIIE KPHOCOXPAHEHHSI.

‘YCTaHOBIIEHO, YTO ONTUMAJILHOM SIBISIETCS 3-HeaeabHast
aKKJIMMaTH3alKs [IEpeMEeHHON Temneparypoii npu —1°C
16 4, 3arem npu 22°C — 8§ 4. [ MeTona BUTpuUKAINN
s¢peKkTUBHA BBIAEPKKA MEpUCTEM 1—2 CyTOK Ha cpefie Uit
npekyapTuBUpoBanus ¢ 0,3 M caxapo3oi, cogep:kaHueM
arapa 3,5 r/n n mxenpaiita 1,75 r/n. O6paboTka MepucreMm
kpuomnporekropoM PVS2 B xunxoit cpene MC ¢ 0,4 M
caxapo3oi ocyIiecTBisieTcs B Tedenne 20 MUH B XOJI0HITb-
HHKE, Pa3MOpaKMBaHUE — B KOHTeHHepe ¢ Bozoit nipu 25°C
1 MUH ¢ IOCTIeAYIOIIEH MOCaaKOI Ha BOCCTAHOBUTEIBHYIO
cpeny.

Jnst MeTona MHKAICYSIIMU-eruaparanuu 3hGexTrB-
HO TIOMECTUTh MEPHCTEMBI B AJIbTMHATHBIC MIAPUKH (MHKAII-
cymsiuust MepucteM 3%-M anbIMHATOM B XuAK0H cpeae MC
co 100 MM xutopuom kansIws). [TocTossHHOE IepeMenBa-
HHE MEPUCTEM B AJIbIMHATHBIX mapukax B cpeae MC ¢ 0,75 M
caxapo30i NMPOU3BOJUTCS aBTOMAaTHUECKUM IIECHKEpOM B
teuenne 18 4. IloncymmBaHue aJIbTMHATHBIX LIAPHKOB C
MepucTeMoi anuTcs 4 4, ruaparanus B 1,2 M caxapose —
5 muH. PazmopaxxuBaHue OCyIIECTBIIAETCS B KOHTEHHEPE C
Bozo# rpu 25°C B TeueHne 1 MUH ¢ OCIIey oIS nocaKon
Ha BOCCTaHOBHUTEIBHYIO CPELY.

[poseneno cpaBHeHuEe 3P (HEKTUBHOCTH METOJIOB BUTPH-
(bUKaIMK 1 MHKATICYIISIMU-ICT UAPATALMH IS KPHOKOHCEP-
BUPOBAHMS alTUKAILHBIX MEPUCTEM MAJTMHBL. J{71s OtHHX cop-
TOB AP PEKTUBCH METOJT BUTPHPHUKAIINH, KOTOPBIXA 0becrie-
YMBAET BBICOKHH YPOBEHB XH3HECIIOCOOHOCTH MEPHUCTEM
MaJIMHBI, TaK pereHeparys Mo0eroB U3 MEPUCTEM IOCIIEe
3aMOpaXMBAHMS U OTTaUBaHUs copTa AHap u rndpuna 12/4
cocrasisuia 75 u 86,7% cooTBETCTBEHHO. [IJ1s1 IPyrUX COPTOB
s dexTuBHEE METO/ MHKAIICYJISILIMK-IeTHpaTaniy. B 3aBu-
CHMOCTH OT COPTa COXPAHSIOT )KU3HECIIOCOOHOCTh U PereHe-
PHUPYIOT TOOETH MOCIIe 3aMOPAKUBAHUS B KHUIKOM a30Te OT
32,4 no 100% mepuctem.

NMPOBJIEMbI
KPMOBMOJIOIUM
T. 18, 2008, N22

Raspberry is one of the most vitamin-containing small-
fruit crops. Hermoplasma of raspberry is mainly preserved
in field conditions in Kazakhstan. However, under main-
taining the field genetic banks the serious problems result
from nature distresses, pests and diseases, as well as from
high cost of keeping up the collections in field. The cryopre-
servation in liquid nitrogen is the capacity to preserve her-
moplasma during long time on minimal area with minimal
costs. Now the most suitable are the vitrification and encap-
sulation-dehydration methods for in vitro cryopreservation
of raspberry apexes. The cryopreservation protocols of
these methods were optimized. The effect of cold acclima-
tization term, activity of cryoprotectants and composition
of redu-cing nutrient media on viability of meristems after
cryopre-servation were studied.

It has been established that the optimal is 3 weeks’
acclimatization with variable temperature at —1°C for 16 hrs,
then at 22°C for 8 hrs. For the vitrification method the
maintaining of meristems for 1-2 days on medium for pre-
culturing with 0.3 M sucrose, 3.5 g/l agar content and 1.75g/1
gelrite is effective. The meristems with PVS2 cryoprotectant
in MC liquid medium with 0.4 M sucrose for 20 min in freezing
chamber were treated and thawing was done in container
with water at 25°C for 1 min with following placing in recover
medium. For the encapsulation-dehydration it is effectively
to place the meristems in alginate beads (encapsulation of
meristems with 3% alginate in MC liquid medium with
100mM calcium chloride). The regular mixing of meristems
in alginate beads in MC medium with 0.75 M sucrose by
automated shaker for 18 hrs. Drying of alginate beads with
meristem for 4 hrs. Hydration in 1.2 M sucrose for 5 min.
Thawing in container with water at 25°C for 1 min with
following placing into recovery medium.

The comparison of efficiency of vitrification and encap-
sulation-dehydration methods for cryopreservation of api-
cal maristems of raspberry has been carried out. For some
varietis the vitrification method is effective, providing high
level of viability of raspberry meristems, herewith regene-
ration of scions from meristems after freezing and thawing
of Anar variety and 12/4 hybrid consists 75 and 86.7%,
accordingly. For other varieties the encapsulation-dehydra-
tion method is more effective. Depending on the variety of
the scions preserve viability and regenerate after freezing
in liquid nitrogen from 32.4 up to 100% of meristems.
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Mpounuaemocts memoOpan kaetok CI9B aas moaekya
3TUAEGHIAMKOAS U 1,2-OyTaHAMOAQ
H.A. YerHosAM, N.D. KoBareHko, C.B. Kowwmn, T.®. IMeTPEHKO,
M.T1. BbicekaHLIEB, A.D. PO3AHOB
MHCTUTYT npobaem Kpnobuorornu u kpmomesnumHsl HAH Ykpaunrbl, r. Xapbkos

Permeability of SPEV Cell Membranes for Molecules
of Ethylene Glycol and 1,2-Butanediol
N.A. CHERNOBAY, |.F. KovaLENKO, S.V. KoscHiy, T.F. PETRENKO,
[.P. VysekaNTsEY, L.F. Rozanov

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

C ucronp30BaHNEM METO/Ia BOIFOMOMETPUH U MON(H-
OHUPOBaHHOW (M3MKO-MaTeMaTH4eckol mMonenn Kemem-
Kavanbckoro onpenesneHsl K03 GHUIMEHThI IPOHULIAEMOCTH
Ia3MaTuaeckux MeMmOpas kietok CII9B mist Momexyst Bozb
U KPHOIPOTEKTOPOB psifa AU0I0B: dTrieHIuKosI (O17) u
1,2-6yrannuona (1,2-b/1) npu remneparypax 35, 18 u 7°C. B
nuanasone temieparyp 35—7°C 3HaueHus Ko3hHUIUEHTOB
nponruaemocty st DI m3mensttorest ot (4,15+1,31)%1077
10 (0,72+£023)x107"m/c, a s 1,2-B]]— ot (6,64+1,1)x107 o
(0,77£0,17)x1077 mM/c. 3Ha4eHUsI PHEPT Uil AKTUBALUH TIPO-
necca neperoca monekyn OI' u 1,2-B]1 uepe3 meMOpaHbI
kinetok CIIDOB cocraBasioT coorBeTcTBeHHO 45,07 U
55,35 xIx/mMoib. CriOCOOHOCTB AUOJIOB IPOHUKATH B KIICTKH
CIIOB He koppenupyeT ¢ pa3MepOM UX MOJIEKYII, HO yBEIH-
YHBAETCS C YBEJINYCHUEM KO PHIIMEHTA paclpeeliCHHs
B cHCTEMeE ‘““Maciio-Bojia”. B mpucyTcTBrm 610KaTopa pTyT-
HOTO CYJIb(THAPUILHOTO peareHTa BOAHBIX KaHaioB pPCMBs
npoHuaeMocts MemOpan kierok CII9B mist DT ymeHs-
maetcs, a ;uist 1,2-bJ] He u3MeHseTcs, 4To CoriacyeTcs ¢
TUIOTE30M 0 IpoHuKHOBeHUH OI" B oTnuune ot 1,2-BJ1 HE
TOJIBKO Yepe3 JIUMUAHYIO0 (ha3y, HO ¥ yepe3 BOAHBIC KaHAIIbI.
[Mo-BunmMoMy, 3TO OTIpeiessieT MeHee BBIPaKEHHYIO 3aBH-
CUMOCTb K03 purreHTa nponunaemoct O ot Temrepa-
Typsl. KoadunmenTs! nponumaeMoct MeMOpaH KIICTOK
CIIOB niis Monekyn BOJbl YMEHBINAKOTCS KaK IMPU MOHH-
JKEHUH TEMIIePaTypPhl, TaK U IIPH UCIIOJIb30BAHUH OJIOKaTopa
BOJTHBIX KaHAJIOB.
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With volumetry method and modified physical-math-
ematical Kedem-Kachalskiy’s model the coefficients of SPEV
cell plasma membranes permeability for water molecules and
cryoprotectants of diols series: ethylene glycol (EG) and
1,2-butanediol (1,2-BD) at 35, 18 and 7°C have been deter-
mined. Over the 35-7°C temperature range the permeability
coefficient values for EG change from (4.15+1.31)x10"down
t0 (0.72+0.23)%10"m/s, and for 1,2-BD from (6.64+1.1)x1077
down to (0.77+0.17)x107 m/s. The values of energy activa-
tion for transfer process on EG and 1,2-BD molecules through
the SPEV cell membranes made 45.07 and 55.35 kJ/mol, cor-
respondingly. Diol ability to penetrate into the SPEV cells
does not correlate with their molecule size, but increases
with a rise of distribution coefficient in “oil-water” system.
In presence of hydrargyric sulfhydric reagent of water ca-
nal blocker (pCMBs) the permeability of SPEV cell mem-
branes for EG decreases, but for 1,2-BD does not change,
that agrees with hypothesis of EG penetrating VS to 1,2-BD
not only through lipid phase, but water channels too. This
likely determines the less expressed dependence of EG per-
meability coefficient on temperature. The coefficients of
SPEV cell membrane permeability for water molecules de-
crease not only at temperature reducing, but also when water
channel blocker is applied.
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TpaHcnopT KpMOMNPOTEKTOPOB psiAa AUOAOB Yepe3 MemOpaHbl SPUTPOLIMTOB XKUBOTHBIX
I.B. KoBaaeHko, N.D. KoBAAEHKO, T.I. AMHHMK
MHCTUTYT npobaem Kpnobuorormmu mu kpmomesnumHsl HAH Ykpaurbl, r. Xapbkos

Transport of Diol Series Cryoprotectants Through Animal Erythrocyte Membranes
G. V. KovaLenko, I.F. KovaLenko, T.P. LINNIK

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

s HaydHO 0OOCHOBAHHOTO TMOAX0/Aa K pa3padoTke
METO/IOB KPDHOKOHCEPBUPOBAHMUS ONOIOTHUECKHX 0OBEKTOB
HEO0OX0AMMO 3HATh PsiJi OMOPU3MUECKUX MapaMeTpOB
KJIETOK: 00beM, IIOMIa b IIOBEPXHOCTH, KOJIMYECTBO OCMO-
THYECKH aKTUBHOW BOJIBI, IPOHUIIAEMOCTH MEMOpaH KIIETOK
JUIS1 KPUOTIPOTEKTOPOB. B paboTe n3yyeHa npoHUIIaeMOCTh
MeMOpaH HATUBHBIX U MPOWHKYOHMPOBAHHBIX C PTYTHBIM
cynbGruapunsHeiM peareHToM (pCMBs) spurpouuton
KPBICHI ¥ KPOJIUKA JUTS psiia AUO0JIOB (7 COeMHEHNH) B 3aBH-
CHMOCTH OT UX CTPYKTYpHOU n3omepun. Beibop kpronpo-
TEKTOPOB 00YCIIOBJICH MIMPOKUM ITPUMEHEHHEM JHOJIOB B
IIPaKTHKE KPHOONOIOTHH JUIsI KPHOKOHCEPBUPOBaHMS OHO-
JIOTHYECKUX 00BEKTOB Pa3HOTO YPOBHS OpraHU3alHH.

MeTooM MasIoyTJIOBOTO PACCEHBAHMUS CBETA C JIIMHON
BosHBl 1000 HM ompeneseHbl k03()GUIMEHTHI TPOHHUIIAC-
MOCTH MEMOpaH HaTHBHBIX SPUTPOLIMTOB KPHICHI U KPOJIHUKA
JUISL TMOJIOB TIpH TeMnepatypax 25 u 37°C, a Takxe 3puTpo-
LUTOB, MOAU(UINPOBAHHBIX MHKYyOAanMeH ¢ PTyTHBIM
cynbdrunpunsabiM pearentoM (pCMBs) — Grokaropom
0eJIKOBBIX BOJHBIX KaHaoB (Oenok nosnocs 3) npu 25°C.
PaccunTaHbl 9HEPT UM AKTUBALIMH IEPEHOCA MOJICKYJI IHOJIOB
yepe3 MeMOpaHbl HATUBHBIX dPUTPOLUTOB KPBICHI H KPO-
JIMKa B inarna3oHe temieparyp 25-37°C u yepes MeMOpaHsbI
TIPOMHKYOHPOBAaHHBIX 3puTponToB ¢ pCMBs ipu 25°C.

YCTaHOBIICHO, YTO ITPOHUIIAEMOCTh H3YUEHHBIX BEII[ECTB
yepe3 MeMOpaHy S)PUTPOLIUTOB KPHICHI BBIIIIE, UeM KPOJIHKA,
4TO 00YCIIOBJIEHO 0OJiee BBHICOKON TEKy4eCThbIO MeMOpaH
SPUTPOLIUTOB KPBICHL.

[MomyueHHbIe TaHHBIE CBUAETEIBCTBYIOT, YTO MEXaHN3M
MIPOHHULIAEMOCTH IHMOJIOB Yepe3 MEeMOPaHBI SPUTPOLUTOB
KPBICHI U KPOJIMKA UMEET CIIOKHBIN Xapakrep. [laccuBnas
nuhy3us KpUOIPOTEKTOPOB B 3PUTPOIUTHI KPBICH H
KPOJIHMKA OCYIIECTBISIETCS ABYMS aNbTePHATHBHBIMHU ITyTSI-
MU —yepe3 ruapodiIbHble BOIHBIE KaHAIIBI (JaHHbIE HHTU-
O6upoBaHUs MpoHULAeMocTH ¢ O6imokatopom pCMBs) n
HETIOCPEICTBEHHO Yepe3 JINITUHbIN OMcIIoH (3HaunMast 3aBH-
CUMOCTH K03 (HHUIINEHTOB TPOHUIIAEMOCTH BEIIECTB OT UX
“runpooOHOCTH” ¥ BRICOKHE 3HAYCHHS YHEPTUH AKTHUBAIIN
HocJie MHKyOrnpoBaHus 3puTporutos ¢ pCMBs). 1,2-0ytan-
Jmon — Hanbosee TupodoOHOe COeANHEHHE B PSLY IHOJIOB
IIPOHUKAET B 3PUTPOLUTHI IPEUMYILECTBEHHO Yepe3 JIUITH/I-
HBIH OMCIIOH ¥ TONBKO HE3HAYUTEIILHOE KOJIMYeCTBO (He 60-
nee 16—18%) crioco0Ho k nuddy3un yepes ruapopHuiIbHbIE
6enkoBbie TTIOpHI. He BBIABIEHA HOCTOBEpHAS KOPPEIALUs
IPOHHUIIAEMOCTH MEMOPaH IPUTPOIIUTOB KPHICHI M KPOIHUKA
JUTSl U3yYEHHBIX TMOJIOB OT TEOMETPUYECKHX apaMETPOB UX
MOJIEKYJI.
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For scientifically substantiated approach in designing
the methods for biological object cryopreservation it is
necessary to know some biophysical cell parameters: volu-
me, surface area, amount of osmotically active water, cell
membrane permeability for cryoprotectants. Membrane per-
meability of rat’s and rabbit’s active erythrocytes and those,
incubated with mercuric sulthydryl reagent (pCMBS), for
diol series (7 compounds) depending on their structural
isomerism, has been studied in the research. Cryoprotectant
choice is stipulated by a wide diol application in cryobio-
logical practice for cryopreservation of biological objects
with different organisation level.

The membrane permeability coefficients of rat and
rabbit’s native erythrocytes for diols at 25 and 37°C, as well
as the erythrocytes, modified with incubation of mercuric
sulfhydryl reagent (pCMBS): blocker of protein aqueous
channels (band 3 protein) at 25°C, have been determined
using the method of small-angle light scattering with
1,000 nm wavelength. Activation energies of diol molecule
transfer through the rat and rabbit’s native erythrocyte
membranes within 25-37°C range and through those of ery-
throcytes, incubated with pCMBS at 25°C, have been calcu-
lated.

Permeability of studied substances through rat’s eryth-
rocyte membrane is higher than in rabbit’s ones, that is sti-
pulated by a higher fluidity of rat’s erythrocyte membranes.

The data obtained testify to the fact that the mechanism
of diol permeability through rat’s and rabbit’s erythrocyte
membranes is of complex nature. Passive cryoprotectant
diffusion into rat’s and rabbit’s erythrocytes is realised by
two alternative ways: through hydrophil aqueous channels
(data of permeability inhibition with pPCMBS blockers) and
directly through lipid bilayer (significant dependency of
substance permeability coefficients on their “hydrophobi-
city” and high values of activation energy after erythrocyte
incubation with pCMBS). The most hydrophobic compound
in diol series: 1,2-butanediol penetrates into erythrocytes
mostly via lipid bilayer and only small number (not higher
than 16-18%) is capable to diffuse through hydrophilic
protein pores. No statistically significant correlation of rat’s
and rabbit’s erythrocyte membrane permeability for studied
diols on geometric parameters of their molecules has been
revealed.
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KpuocoxpaHenne repmonaasmbl 50A0oHu B Kasaxcrane
C.B. KywHAPeHKO, H.B. POoMOAAHOBA
MHcTuTyT buorormm u buoTexHoAornm pacteHuii, r. Aamatsl, KasaxcraH

Cryopreservation of Apple-Tree Germ Plasma in Kazakhstan
S.V. KUusHNARENKO, N.V. ROMODANOVA
Institute of Plant Biology and Biotechnology, Almaty, Kazakhstan

Ha teppuropun Kazaxcrana pacroioxeH oiuH U3 [eHT-
POB IIPOUCXOXKACHUS KyIbTypHOI s10m0HM [BaBuiios, 1931].
Jukopacrtymue ss010HH, 00pa3yroLIye eCTECTBEHHbIE TI00-
BbIE JIECa HA CKIIOHAX 3amnuiickoro 1 JlyHrapckoro Anaray,
OTJIMYAIOTCSl UCKJIIOYUTENBHBIM pa3sHooOpaszueM GpopM u
00J1a/1a10T IEHHBIM KOMIUIEKCOM XO3SICTBEHHO-OMOJIOTH-
yeckux npu3HakoB. B Kazaxcrane npouspacrator Tpu JUKUX
Buna ssononu: Malus sieversii (Leeb.) M. Roem. (Cusepca),
M. kirghisorum Al. Et An. Theod. u M. niedzwetzkyana
Dieck. (Hem3Bemkoro), mpencTaBIsIONINX OOJBIIYIO T[CH-
HOCTB JUISI CEJIEKIINH, 0COOEHHO ITPY BBIBEIICHUH 3aCyX0- U
MOPO30YCTOHYHBBIX, YCTOHYMBBIX K 3200JIEBAHHSM H BBICO-
KOBUTaMHUHHBIX copToB [[[xanramueB u ap., 2001]. K
COXKAJICHUIO, B PE3yJIbTaTe YCUIIMBAIOLIETOCS aHTPOIIOTECH-
HOTO BO3JICHCTBUS IIPOUCXOIUT KaTacTPO(pHUIECKOE COKpa-
IIEHNE apeaioB JUKOPACTYIINX I0I0Hb. /IBa M3 TpeX BUIIOB:
siononst Cusepca u siononst Henzsenxoro 3anecens! B Kpac-
Hyto kHury Kazaxcrana.

B cBsi3u ¢ 3THM HaMu Hayara pa3paboTKa METOIOB KPHO-
KOHCEpBALlMU T'ePMOIIa3Mbl SIOJOHH.

J171st 0TOOpaHHBIX SIMUTHBIX POPM, a TAKXKE IEHHBIX THO-
PHIIOB ¥ COPTOB SIOJIOHM ONITUMU3UPOBAHBI METOIBI KPHO-
COXpPaHEHHS allMKaIBHBIX MeprcTeM. IIpoBeneHo cpaBHeHHE
3¢ eKTUBHOCTH TPEX METOIOB: BUTPU(UKALINH, THKATICYIISI-
UUHU-JETUIPATAINE 1 MEIJICHHOTO MPOrpaMMHPyEeMOTo
3aMOpaKMBAHMS. YCTaHOBIICHO, YTO HAHOO0JIEe TOIXOISIM
1 SKOHOMUYHBIM METOJIOM KPHOCOXPAaHEHHS alMKaAIbHBIX
MEpHUCTEM SIOJIOHU SBIISIETCS] METOJT BUTPH(HUKAINH, BKITFO-
Yaromuil B cebd HECKOJIBKO 3TAIOB, KOTOPHIC OBLIM HAMH
ONTUMU3UPOBaHBI. AninkanbHbie Mepuctemsl (0,8—1,0 M)
BBIJICJISUTH U3 aCENITUUECKUX PACTEHUH, KYJIBTHBUPYEMBIX Ha
cpene Mypacure-Ckxyra (MC) ¢ 0,5 mr/n 6eH3unamMuHo-
mypusa (BAIT) u 0,01 Mr/n HHAOIUAMACISIHON KHCIOTHI 1
TIPOILIEIIINX XOJI0I0BOE 3aKaIMBAHUE B TCUCHHE 3 HEIECTb.
W3onupoBaHHbIe MEpPUCTEMBI KYJIETHBUPOBAHU Ha cpezie MC
¢ 0,3 M caxapo30ii B TeueHHE 2 CYyTOK B yCIOBUSIX XOJIOZOBOTO
3aKaluBaHMs, 00pabaTeIBaIN KpHompoTtekTopom PVS2
(80 My pu 0°C) 1 orpy>xanu B xuakuii a3ot. OTTanBaHne
MEpHUCTEM ITPOBOJMIIH B BOAsIHOH Oane: 1 muH npu 45°C n
1 Mun nipu 22°C. Pereneparyio pacTeHUN U3 KPHOCOXPAHEH-
HBIX MepucTeM npoBouiu Ha cpeae MC ¢ 0,5 mr/n BAIL.

YcTaHOBIIEHO, YTO OJJHAM M3 HanOOoJIee BaXKHBIX 3TATIOB
KPHOKOHCEPBAIIMU MEPHCTEM SIBIISIETCS XOJIOI0BOE 3aKaJIH-
BaHHE acenTH4ecKux rnoderos. [lokaszaHo, 4TO UCIIONIB30-
BaHHE IEPEMEHHBIX B TEYCHUE CYTOK Temrepatyp (8 1 nmpu
22°C u oceriennu 10 pmox w2 [/, 16 4 mpu —1°C B
TEMHOTE) TI0 CPABHEHUIO C TOCTOSHHOM TemrepaTypoii (4°C)
HOBBILIAJIO )KU3HECTIOCOOHOCTh KPUOCOXPAHEHHBIX MEPHC-
TEM U pereneparuio mooeros ¢ 45,8-52,5 no 58,1-79,5% y
BCEX MCCIICIOBAHHBIX TCHOTHIIOB.

Hns coxpaHeHus O0mopasHooOpas3us AUKUAX sIONOHB
IIPOBEIEH COOp CEeMSTH M3 €CTECTBEHHBIX MECT MX POU3pac-
TaHMs U IPOBOJUTCS Pa3pabOTKa METOIOB X KPUOKOHCEP-
BallUH.
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In the territory of Kazakhstan there is located one of the
centres of origin of cultural apple-tree [ Vavilov, 1931]. Wild
apple-trees forming natural fruit forests on the flanks of
Zailijsky and Dzhungarsky Alatau, are distinguished by the
exclusive variety of forms and possess the valuable complex
of economic-biological features. In Kazakhstan three wild
apple-tree varieties grow: Malus sieversii (Leeb.), M. Roem
(Sivers), M. kirgihisorum Al. Et An. Theod. and M. nie-
dzwetzkyana Dieck (Nedzvetski), representing a great value
for the selection, especially at the raising of drought- and
frost-resistant, resistant to the diseases and highly vitamin
varieties (Dzangaliev et al., 2001). Unfortunately, in the result
of strengthening anthropogenic effect there is catastrophic
reduction of habitats of wild apple-trees. Two of three varie-
ties: Sivers and Nedzvetski apple-trees are included into
the Kazakhstan Red Book.

In this connection we started the development of the
cryopreservation methods for apple-tree germ plasma.

For the selected elite forms as well as valuable hybrids
and varieties of the apple-tree the methods of cryopreser-
vation of apical meristems have been optimized. There were
compared the efficiencies of three methods: vitrification,
incapsulation-dehydration and slow programmable freezing.
It has been established that the most appropriate and effi-
cient cryopreservation method of apple-tree apical meris-
tems is vitrification, including several stages which were
optimized by us. Apical meristems (0.8—1.0 mm) were iso-
lated from aseptic plants cultured in the medium Murashige-
Skoog (MS) with 0.5 mg/l benzylaminopurine (BAP) and
0.01 mg/l indolelbutyric acid (IBC) and underwent cold-
hardening for 3 weeks. Isolated meristems were cultured in
the MS medium with 0.3 sucrose for 2 days under cold-
hardening, treated with PVS2 protectant (80 min at 0°C) and
submerged into liquid nitrogen. The meristems were thawed
on water bath: 1 min at45°C and 1 min at 22°C. Regeneration
of the plants from cryopreserved meristems was done on
the MS medium with 0.5 mg/l BAP.

It has been established, that one of the most important
cryopreservation stage for meristems is cold-hardening of
aseptic sprouts. It was shown that use of variable within
24hrs temperatures (8 hrs at 22°C and illumination of
10 pmol ‘m*s™, 16 hrs at—1°C in dark) if compared with the
constant temperature (4°C) increased the viability of
cryopreserved meristems and regeneration of sprouts from
45.8-52.5% up to 58.1-79.5% in the studied gene types.

For biodiversity preservation of wild apple-trees the
seeds from natural places of their growing were gathered
and the methods of their cryopreservation are developed.
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KpuokoHcepBupoBaHue mnAaueHTbl Pa3AUYHON CTeneHn 3PeAoCTH
O.C. lNprokomiok!, A.1O. MetpeHko!, B.1O. MNMpokoniok?, B.B. Yuxesckmin'
"McTutyT npobaem Kpuobuororum u kpuomesnumHsl HAH YkpauHsl, r. Xapbkos
2XapbKOBCKMIA HaUMOHaAbHbIF MEAMLIMHCKMI yHUBEPCHTET

Cryopreservation of Placenta with Different Maturity Degree
O.S. Prokoryuk', A.Yu. PEmenko', V.Yu. Prokopryuk?, V.V. CHIZHEVSKY'
Institute for Problems of Cryobiology and Cryomedicine
of the National Academy of Sciences of Ukraine, Kharkov, Ukraine
?Kharkov National Medical University, Ukraine

[TnanenTa siBNIsieTCS OCHOBHOM CTPYKTYpPOH, obecredn-
BAIOILEH reCTallMOHHBIN POLIECC, OPraHO- U CUCTEMOTeHE3
IUI0JIA, & TAK)KE €r0 BUTAIBHOCTh BO BHYTPHYTPOOHOM U
NepUHATaJIBHOM Ieproax. B xone sMOprorenesa ruiameHra
CYIIECTBEHHO BUIOM3MEHSETCS KaK CTPYKTYPHO, TakK W
(YHKIIMOHATBHO.

enp nanHON pabOTHI — OmMpeneneHne KPHOTYBCTBH-
TENLHOCTH IUIAIEHTAPHBIX ()PArMEHTOB U KJIETOK B Pa3JIHy-
HbIE NIEPUOJIBI IMOPUOTEHE3A.

HccnenoBanyu GpparMeHThl U W30JUPOBAHHBIE KIETKH
xoprona 7—10 Henenb, a Takke PparMeHTHI ¥ TeTePOreHHYI0
TIOMYJISIIINIO KJICTOK IUTAIICeHTHI 38 HEeAeb TeCTalyu.

®parmMeHTsl XopruoHa pazmepoM 0,5%0,5 cM U M1aLeHThI
pasmepom 1,0%1,0x0,3 cM cHUMaIM C MaTePUHCKOH MO-
BEPXHOCTH, KprokoHcepBuposaiu ¢ [120-400 u IMCO no
JIBYX- M TPEXITAIIHOW NporpaMMam. beiio onpeneneHo, 4to
MaKCHMaJIbHYI0 MOP(})OGYHKIMOHAIBHYIO COXPAHHOCTD
KPHOKOHCEPBUPOBAaHHbIE ()parMeHTHI IUTALCHTH! IMEIOT ITPU
JBYX3TAITHOM 3aMOPaKMBAHUM B NPUCYTCTBUU 7%-T0
JAMCO, a1t KpHOKOHCEPBUPOBAHUS XOPHAIBHBIX (hparMeH-
TOB MOXXHO Hcrnoyib30BaTh JIMCO U KOMIO3UITMOHHBIN
cocrtaB JIMCO u IT50-400.

Knerku xoproHa ¥ maneHTHl BBIAEISUIN (hepMeHTa-
THUBHBIM WJIM He()epPMEHTATHBHBIM METOJIOM KPHOKOHCEP-
BUPOBAJIM IO JIBYX- ¥ TPEX3TAITHOW POrpaMMaM 3aMOPaKH-
BaHMsI B KPHUO3ALUTHOW Cpesie, colepiKallell B KauecTBe
kpuomnpotekropa JIMCO, 4To HO3BOJIHIIO COXPAHUTH CTPYK-
TypHbIE 1 (PYHKLIHOHAIbHBIEC XapaKTEPUCTUKU KIIETOK XOPHO-
Ha ¥ TUTIAIIEHTHI YeJI0BEKa, B TOM YHCIIE CIIOCOOHOCTh CHHTE-
3UpOBAaTh CTAAHOCIICIN(UICCKHE COEANHEHUS, TOPMOHBI 1
¢axropsl pocra. 1715t KpHOKOHCEPBUPOBaHUS KJIETOK 3peJIon
IUTALICHTHI MPEANOYTHTEIbHA JIBYXITAalHas IIporpaMmma
3aMOpaKUBAHHSI.

Taxum 00pa3zoM, KPUOTYBCTBUTEIBHOCTb H KPHOPE3HUC-
TEHTHOCTB IUTAlICHTapHBIX KJIETOK 3aBUCST OT CTETICHH BBIPa-
KEHHOCTH MEXKJICTOUHBIX B3aNMOCHCTBUHN U T€CTAIIOH-
HOTO BO3pacTa, YTO OIpEeNessieT IporpaMMy KPHOKOH-
cepBupoBaHus. [lokazaHna BO3MOKHOCTh 3P PEKTHBHOTO
KPHOKOHCEPBHPOBAHMS TUIAICHTHI HAa Pa3IMYHBIX dTarax
THCTOTeHe3a.
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Placenta is an essential structure, providing gestation
process, organ and system genesis of fetus, as well as its
vitality in pre- and perinatal periods. During embryogenesis
placenta significantly changes both in structural and func-
tional ways.

The research was aimed to determine the placenta frag-
ment and cell cryosensitivity in different periods of embryo-
genesis.

Chorion fragments and isolated cells of 7-10 weeks, as
well as the fragments and heterogeneous population of pla-
centa cells of 38 gestation weeks have been investigated.

Chorion and placenta fragments of 0.5%0.5 and 1.0%1.0%
0.3 cm, correspondingly, were removed from a mother surfa-
ce, then cryopreserved with PEO-400 and DMSO by two-
and three-step programs. It has been determined, that the
cryopreserved placenta fragments have the maximum mor-
phofunctional integrity under two-step freezing in 7%
DMSO presence, for chorion fragment cryopreservation it
is possible to use DMSO and DMSO and PEO-400 compo-
sition.

Chorion and placenta cells were isolated either by enzy-
matic or non-enzymatic methods, cryopreserved by the two-
and three-step freezing programs in cryoprotective medium,
containing DMSO as cryoprotectant, that enabled to preser-
ve structural and functional characteristics of human chorion
and placenta cells, including the capability to synthesize
the stage-specific compounds, hormones and growth
factors. Two-step freezing program is preferable for mature
placenta cell cryopreservation.

Thus, the placenta cell cryosensitivity and cryoresis-
tance depend on manifestation degree of intercellular inter-
action and gestation age, that determines the cryopreser-
vation program. The possibility of an efficient placenta cryo-
preservation at different histogenesis stages has been
demonstrated.
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HeonHopigHICTh TEMIIepaTypHUX MOJIB Ta IBUIKOCTEH
OXOJIOMKCHHS B KOHTCHHEPI MOPIBHIHO BETUKOTO PO3MIpY 3
TOYKH 30Dy ABOX(DAKTOPHOI TEOPii KPiOTIOIIKOKEHHS KITITHH
HEMUHYYE IPHUBOANTH 10 3MEHIICHHS 30epekeHO0CTi 0io-
00’€eKTa IpH 30LTBIIICHHI PO3MipY 3pa3Ka i IMBUIKOCTI 0XOJIO0-
JoxeHHsL. [TIBUAKICTD 0XOJIOPKEHHS KITITHHH Ha €Tl KPUCTa-
Jti3awii cycreHsii 3MiHIOETHCsI B JIEKLIbKa Pa3iB B 3aJIEKHOCTI
Bix i po3rauryBanHs y 3pa3ky. LLIBuaKicTh 0X0JIOMKEHHS OLIst
BHYTPIIIHBOT CTIHKY KOHTEHHEPA, SIK IPABHJIO, ICPEBHIILY €
LIBUJAKICTh OXOJOKEHHS, MO (IKCYEThCS TEPMOIAPOIO,
pO3TaIIOBaHOIO Ha 30BHIMIHIH CTiHI. Y Mipy BiIgaleHHS
KJIITHH BiJ{ CTIHKM KOHTEHHEpa MBUAKICTh OXOJOMKCHHS
30LIBIIYETHCS Y ICKLIbKA Pa3iB, 1110, MOXKIIUBO, TIOB’I3aHO 31
3MEHILIEHHSIM TEeIJIOEMHOCTI JIbOLY Y HOPIBHSHHI 3 P1IKOIO
(ha30¥0 1 MOITIMIIICHHSIM YMOB TETUIOBI a4 31 301TbIICHHSIM
KUTBKOCTI JIb0A1Y y 3pa3Ky. LLIBHAKICTH OXONOMKEHHS 3pa3Ka,
10 MOBHICTIO 3aTBEP/iB, Y BIAMMOBIAHOCTI 3 OTPUMaHUMU
€KCIEPUMEHTAIbHUMHU JaHUMHU MaJio BiJPi3HIETHCS Bill
HIBUKOCTI OXOJIOJDKEHHSI, 1110 PEECTPYETHCS TEPMOMETPOM
OTIOpY, PO3TAIIOBAHUM Ha 30BHILIHIN CTIHII KOHTEHHEpa.
Po3kua BUMipsSHUX TapaMeTpiB 3aMOpPOKYBaHHS 3011b-
ITY€ETHCS MPH IT1ABUIICHHI MBUAKOCTI OXOJIOKCHHS Ta PO3Mi-
py 3paszka. OTpuMaHi eKcieprIMeHTaIbHI ]aHi CBiTYaTh PO
HEOOXIIHICTb Meperisiy ICHYIOUHX YSIBJICHB IL0JI0 ONITHMAIIb-
HOTO PEXHUMY OXOJIOJKEHHSI KJIITHHHHX CYCIEH31H y
HACTYNHUX HanpsMkax. HeoOximHo 3’scyBaTy, sk 36epesxe-
HICTB OJTHI€T 1 Ti€T caMOi KITITHHHOT CyCITEH311 3aJIC)KUTh Bif
po3Mipy 3paska, Mo 3aMOPOXKYETHCS, T4 LIBUAKOCTI OXOJI0-
IoKeHHs. BuHuKkae motpeda B yTOYHEHHI CaMOro MOHATTS
OINITUMAJIbHOT IIBUAKOCTI OXOJIO/PKEHHS 3pa3Ka MOPiBHSIHO
BEJIUKOT0 00’ €My, a TAKOXK Y pO3POOITi HOBHX, OLIBII TOYHHX
BUMOT JI0 BU3HAYCHHS ONTHMAJIbHUX YMOB HH3bKOTEMIIC-
parypHoi KOHCepBaIlil KIITHHHUX cycnieH3iit. J{is 3abe3me-
YEeHHS TEOPETUYHOTO PO3IIISAY MPOLECIiB OXOJIOKCHHS Y
KOHTEHHEpax pi3HOTO pO3Mipy OTpUMaHi B pOOOTi eKCIIepH-
MEHTaJIbHI TePMOTpaMu Ha eTarli KpucTasizalii cycreHsii
Saccharomyces cerevisiae y (i310J0T14HOMY PO3YHHI
anpOKCHMOBaHI aHaliTHYHOW0 (yHKIi€w. [TopiBHIHHS
eKCHEePUMEHTAIFHO OTPUMAHUX TEPMOIPaM 3 pO3paxoBaHH-
MU aHAJITHYHO TOKA3ye, MO OCTaHHI MIJTKOM 3aJ{0BITEHO
ANPOKCUMYOTh €KCIIEPUMEHTAIIbHI JaHi.
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Heterogeneity of temperature fields and cooling rates
in a container of quite a big size from the point of view of
two-factor theory of cryodamage leads inevitably in the
reduced preservation of biological object at the growing
size of the sample and cooling rate. The one for a cell at the
stage of suspension crystallization changes several times
depending on its location in the sample. The cooling rate
near the container’s inner wall as a rule exceeds that fixed
by thermocouple, located at an outer wall. With the remov-
ing the cells from the container’s wall the cooling rate in-
creases several times, that is probably related to the reduc-
tion of ice specific heat if compared with a liquid phase and
improvement of heat transfer with ice increased amount in a
sample. Sample cooling rate, completely hardened, in ac-
cordance to experimentally obtained data, is slightly differ-
ent from the cooling rate, which is recorded with resistance
thermometer, located on outer wall of the container. Scatter-
ing of the freezing parameters measured increases with a
rise in of cooling rate and a sample size. The obtained ex-
perimental data testify to the necessity of revising the ex-
isting notions as for optimal regimen of cooling of cell sus-
pensions in the directions as follows. It is necessary to find
out how preservation of the same cell suspension depends
on the size of the sample to be frozen, as well as on cooling
rate. There is appeared the need in elucidation of the notion
of optimal rate of a sample cooling of quite a big volume
itself, as well as in development of new more distinct re-
quirements to determining and representation of optimal
conditions of low-temperature preservation of cell suspen-
sions. For providing the theoretical review of the cooling
process in the containers of different sizes the obtained in
the paper experimental thermograms at crystallization stage
of suspension Saccharomyces cerevisia in physiological
solution are approximated function. Comparison of experi-
mentally obtained thermograms with those calculated ana-
lytically has shown that the latter are quite well approxi-
mated the experimental data.
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OnHUM 3 HApDKHUX KaMEHIB Cy4acHoi Teopil MOIIKO/PKEH-
HsI KIIITUHHUX CYCIIeH31H IPpH iX HU3bKOTEMIIepaTypHii KOH-
ceparlii € 1BoxdakTopHa Teopis. BoHa mosicHIoe Toi (akT,
10 30epeXKEHICTh yCiX KIITHHHUX CYCICH31H “KyIoomo-
JIIOHO” 3aJIC)KHTH BiJI IIBUIKOCTI OXOJIO/PKEHHS Ha €TaITi KpHC-
Tasi3aii. AJjie peajsbHO MPOTATOM 3aMOPOXKYBaHHS KIIITHH-
HOI cycrneH3il y KOHTeHHepi, 1110 Ma€ TOPIBHSHO BEIUKUN
PO3Mip, oJe MIBUAKOCTEH OXOIOKEHHS € HEOJHOPIIHUM.
B pi3Hux TouKax 3pa3ka MIBUAKICTH OXOJIOPKCHHS Ha eTalll
KPHCTAJI3aIlii € HEOMHAKOBOIO 1 3MIHFOETHCS Y ICSIKAX MEXKaX.
[pu npoMy 30epeKeHICTh OyIb-IKOi KIIITHHA 3aJICKUTH Bi
1 HOJIOXKEHHSI y 3pa3Ky: UMM OLIBLINM € PO3KHU/I IIBUIKOCTEH
OXOJIOKCHHS, THM MEHIIIOIO € 30€PEKEHICTD KIIITHH Y 3pa3-
Ky B I[IJIOMY, OCKIJIBKH IIPH LIbOMY OiJIbIlIa YACTHHA KIITHH
3aMOPOXKYETHCS 31 IIBUIKICTIO, IO BIAPI3HAETHCS BT ONTH-
MaJIbHOTO 3HaYeHHs. CIIiJl TAKOXX 3BEPHYTH yBary Ha Te, 1110
TIPY 3aMOPOXKYBaHHI 01000’ €KTa 3 BUKOPHUCTAHHSM IIPOTPaM-
HOT'O 3aMOPOXKYBaya, siK [IPaBHUJIO0, BAMIPIOBAY TEMIIEPATYPH,
T0 BiIXHJICHHIO ITOKa3aHb SKOTO BiJl 3a1aHOI IIPOrPaMH 3iHc-
HIOETHCSI KEPYBaHHsI MIPOLIECOM OXOJIOJIKEHHS, PO3TaIlO-
BY€ThCA 200 Ha OCi CHMeTpii KOHTelHepa, a00 Ha 30BHIIIHII
fioro noBepxHi. Y 000X BUITaIKaxX Iporpama 0Xo0JI0PKCHHS
BiIXWIIAETHCS BiJ 3a3aerine 3aganoi. OTxe, MpH KPioKOH-
CepBYBaHHI 3pa3KiB IMOPIBHSIHO BEJIUKOTO pO3Mipy BCi pe-
YKMMHI TapaMeTpH 3aMOPOXKYBaHHS 3MIHIOIOTHCS B 3aJI€XK-
HOCTI Bijl po3TallyBaHHsI KJIITHHHU Y 3pa3ky. [Ipu npomy
HEMOXXJIMBO pealli3yBaT ONTHMAIbHI YMOBH 3aMOPOXY-
BaHHS JUIS BCIX KIIITHH OTHOYAcHO. Y 3B’SI3KY 3 IMM BUHUKA€E
po0IeMa ONTHMI3aIlii YMOB 3aMOPOXKYBaHHS 010JIOTIIHIX
00’€KTIB, SIKi MAIOTh MOPIBHSHO BEJIMKI PO3MIpH, 3 ypaxyBaH-
HSIM PO3KHIly PEKUMHHUX MapaMeTpiB OXOJIOMKEHHS st
OKpEMHUX KIIITHH Yy 3pa3ky. HeoqHOpinHiCTh TeMIieparypHUX
TIOJIIB Ta IMIBUJIKOCTEH OXOJIO/KEHHS B KOHTEHHEPI TOPIBHSIHO
BEJIMKOTO PO3MIipy 3 TOYKH 30py ABOX(aKTOPHOI Teopii
KPIOMOIIKO)KEHHSI KJIITHH HEMHUHY4YE HPUBOAUTH 10
3MEHILIEHHS 30epexeHoCTi 61000’ €KTa 1O Mipi 301IbIICHHS
PO3MIpy 3pa3Ka i MBUAKOCTI OXOIOMKEHHs. Y po0OOTi BCTa-
HOBJICHO aHAJIITUYHUI BUPa3, IKUH allpOKCHUMYE€ MOJIe TeM-
nepatyp cycnensii Saccharomyces cerevisiae y iziono-
TIYHOMY PO34YHHI Ha €Tami KpUCTali3aIlil B IIIIHAPHIHOMY
KOHTEHHEpi B 3aJIS)KHOCTI BiJ HOTO AiamMeTpa i MBUAKOCTI
OXOJIOJDKEHHSI 30BHIIIHBOT TOBEPXHI KoHTeitHepa. [TokazaHo,
1110 3HA4YHA YaCTHHA KJIITHH MEPeJl TOYaTKOM KpHCTalizaiil
MO3aKJIITHHHOTO PO3YUHY IOCUTH JOBI'HI IIPOMIXKOK 4acy
EKCIIOHYETHCS TIPH TeMIIepaTypi KpucTanizanii. Tomy npu
PO3po01Ii METOY HU3BKOTEMIIEPATYPHOTO KOHCEPBYBAaHHS
JIOIIUTBHO 3aBYaCHO BU3HAYUTH PE3UCTEHTHICTH KIIITHH JI0
riMOTepPMIYHOr0 30epiraHHs y BiIIOBIIHOMY KPi03aXUCHOMY
CCePEIOBHIIT.
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One of the headstones in present theory of cell suspensi-
on damaging under the low temperature preservation is the
two-factor theory. It explains the fact that the preservation
of all cell suspensions depends in a “dome-like” way on the
cooling rate at crystallisation stage. However actually, du-
ring cell suspension freezing in the container with relatively
big size the range of cooling rates is heterogeneous. The
cooling rate at crystallisation stage in the sample’s different
points is unequal and changes in some limits. At the same
time the preservation of any cell depends on its location in
the sample: the higher cooling rate dispersion is, the lower
is cell preservation in the whole sample, since the majority
of cells is frozen with the rate, different from the optimal
value. Of note is also the fact, that under bioobject’s freezing
with a programmed freezer, the thermometer, by which indi-
ces’ deviation from the fixed program the cooling processes
is controlled, is generally placed either on the container’s
symmetry axis or on its external surface. In both cases the
cooling program deviates from the preliminary fixed one.
So, when cryopreserving the samples of relatively big size,
the all operating freezing parameters are changed depending
on the cell location in a sample. At the same time a simulta-
neous realisation of the optimal freezing conditions for all
cells is impossible. Due to this fact the problem arises to
optimise the freezing conditions for biological objects, hav-
ing relatively big sizes, with taking into account the
dispersion of cooling operating parameters for some cells
in the sample. The heterogeneity of temperature ranges and
cooling rates in the container with relatively big size from
the point of view of two-factor theory of cell cryodamage
inevitably results in bioobject’s integrity decrease with an
increase in sample’s size and cooling rate. An analytical
expression, approximating the temperature range of Saccha-
romyces cerevisiae suspension in physiological solution
at crystallization stage in a cylinder container depending
on its diameter and cooling rate of container’s external
surface, has been established in the research. The most of
cells before beginning of extracellular solution crystallization
was shown as exposed for quite a long time at crystallization
temperature. Therefore when designing the method of low
temperature preservation of expediency is a preliminary
determination of cell resistance to hypothermic storage in
the corresponding cryoprotective solution.

PROBLEMS
OF CRYOBIOLOGY
Vol. 18, 2008, N22



BnAanB Temnepatypu Ha KoediUi€EHTU NMPOHUKHOCTI MeMOpaH APiKAKOBUX KAITUH

Saccharomyces cerevisiae AA1 BOAM Ta KpionpoTeKTopiB

O.B. CakvH!, 1.®. KoarerHko?, A.1O. Cirerko?, 1.11. BucekaHues?, O.1. FTopaieHKO?

"HauioHaAbHWA TexHiuumi yHiBepcuter “XII7, m. Xapkis
2[HCTHTYT npobaem Kpiobioaorii i kpiomeanumtmn HAH Ykpaitm, m. Xapkis
Temperature Effect on Penetration Coefficients of Membranes of Yeast Cells

Saccharomyces cerevisiae For Water and Cryoprotectants

O.V. SakuN', I.F. KovaLENkO?, A.Yu. SIRENKO?, |.P. VysekanTsEVZ, O.1. GORDIENKO?

"“KhP1” National Technical University, Kharkov

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

BubipkoBa IpOHUKHICTD KIIITHHHUX MEMOpPaH BiJirpae
BKITMBY POJIb PU KPIOKOHCEPBYBaHHI KIIITHH. Bij mpoHuK-
HOCTI KJIIITHHHUX MEMOpaH JIJIs1 BOJY 3aJIC)KUTh NIBHIKICTh
3HEBOIHEHH: a00 00BOAHEHH KIIITHH. Binoma nBoxdaxrop-
Ha Teopist KPiOMOMIKODKEHHS, COPMYIbOBaHA i 00TpYHTO-
BaHa MelzypoMm, nependavyae iCHyBaHHS ONTHMaIbHOT
LIBUJIKOCTI OXOJIOMKCHHS KIIITHH, KA [OB’ 13aHa 3 IPOHHK-
HICTIO KJTITHH JIT MOJIEKYIT BOIIH. BakrmiBum 1y1st kKpioOiomorii
OKpPEMHM BHJIOM IPOHHKHOCTI KIITHHHHX MeMOpaH € ix
MIPOHUKHICTB JUTA KPIOTIPOTEKTOPiB. Bif 3HAYCHHS TPOHUK-
HOCTI [UTsl KPIOMIPOTEKTOpa 3ajIeKaTh YMOBU €KBLIiOpartii
KJTITHH 3 KPIOIPOTEKTOPOM JI0 TIOYATKY OXOJIOPKCHHSI, YMOBU
BIJIMUBaHHS KJIITHH BiJ] KPIOMPOTEKTOPA ITICIIsl PO3MOPOXKY-
BaHHs1. [IpOHUKHICTB KIIITHHHUX MEMOpaH JUis KpiopoTeK-
TOpIB BU3HAYa€ MeXaHi3M Jii KpionpoTeKTopa (BHY TPIIIHBO-
HS TaKHUX 010()i3MYHIX ITapaMeTpiB KIIITHHHIX MEMOpaH, K
KoedimieHT QuIbTparii Ta KoedilieHTH TPOHUKHOCTI TS
KpIOMPOTEKTOPIB, € HEBIJI' €MHOO CKIIAI0OBOIO TIPH pO3POOIIi
ONTHUMAJbHUX PEKUMIB KPiOKOHCEPBYBaHHS KIITHHHHX
cycrensiit. B po0oTi Bu3Ha4YeHi KoediieHTH (iapTparii Ta
Koe(iLiEHTH TPOHUKHOCTI JJIsl HANMOLIMPEHIIINX KPIOMpo-
TEKTOpIB (IILepHHY, 1,2-PONaHioNy Ta TUMETHICYIIb(OK-
CUJIYy) MIa3MaTHYHUX MEMOpaH IPIXKIIKOBUX KIITHH
Saccharomyces cerevisiae npu Temmneparypax 25 ta 10°C.
Bu3zHaueHo eHeprii akTuBallii IPOHUKAHHS MOJICKYJI BOJIU Ta
KpIOIPOTEKTOPIB Yepe3 MeMOpaHu 1uX KiIiTHH. Ha mincrasi
OTPHMaHHUX PE3yJIBTATIB 0OrOBOPIOIOTHCS MEXaHi3MH ITPOHH-
KaHHS MOJICKYJI BOJM Ta KPIOMPOTEKTOPIB uepe3 MeMOpaHu
KIINTHH Saccharomyces cerevisiae Ta ONTUMAJbHI PEXUMU
KpIOKOHCEPBYBAaHHS IIHX KIIITHH.
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Selective penetration of cell membranes plays an impor-
tant role during cell cryopreservation. The rate of dehydra-
tion or hydration of cells depends on the penetration of cell
membranes for water. The well-known two-factor theory of
cryodamage, represented and substantiated by P. Mazur,
foresees the existence of optimal cooling rate for cells, which
is associated with cell penetration for water molecules. The
important for cryobiology separate type of penetration of
cell membranes is their permeability to cryoprotectants. On
the penetration value to cryoprotectants there are dependent
the conditions of cell equilibration with cryoprotectant prior
to cooling, the one of cell washing-out from cryoprotectant
after thawing. Permeability of cell membranes to cryoprotec-
tants determines the effect mechanism of cryoprotectant
(intracellular or extracellular effect). Thus, examining of these
biophysical parameters of cell membranes such as filtration
coefficient and those concerning penetration to cryopro-
tectants is an integral component during the development
of optimal cryopreservation protocols for cell suspensions.
In the paper there are emphasized the filtration coefficients
and those of permeability for the most used cryoprotectants
(glycerol, 1,2-propane diol and dimethyl sulfoxide) of plasma
membranes of yeast cells Saccharomyces cerevisiae at 25
and 10°C. The activation energies of water molecule and
cryoprotectant penetration via membranes of these cells
were found. On the basis of the obtained results there are
discussed the mechanisms of water molecule penetration
and cryoprotectants via membranes of cells Saccharomyces
cerevisiae and optimal regimens of cryopreservation for
these cells.
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B cBs131 ¢ yXynImaromniecst SKoIOTHIeCKOi 00CTaHOBKOH
U YBEJIMUYEHUEM KOJINYECTBA NCUE3AIOIIUX BUIOB PHIO HC-
MIOJTb30BAHME METOIOB KPHOKOHCEPBUPOBAHUS CIIEPMBI PHIO
NpU MPOBEISHUU TPUPOJOOXPAHHBIX MEPOMPUATHH U
CEJICKITHOHHBIX Pa0OT SIBISCTCS aKTyaIbHOM 3a1a4eid ppIoo-
BOJCTBa. MeTaHoJ1, KaKk MPOHUKAIOIUN KPUOIIPOTEKTOP, B
HACTOSILLIEE BPEMS IPUMEHSIETCS JJIs1 KpHOKOHCEPBUPOBAHUS
criepMHeB pbI0. YUNTHIBas MEKBHIOBBIC pa3anyus Gu3no-
JIOTHYECKUX NTapaMETPOB CIIEPMHUEB, OTIPEACIIIONINX yCIeX
OIUTIOJIOTBOPEHUS In Vitro y pbli0, HEOOXOIUMO CpaBHH-
TENbHOE NU3YUYEHUE KPUOTIPOTEKTOPHBIX CBOMCTB METAHOJA.

Pabora Oputa MpoBeieHa Ha 6a3e IHCTUTYTa aKBaKyIb-
TYpHI U THApoOHoorun Yansepcurera FOxnoit boremun,
r. Bonusue, Yenickas Pecnybnuka. Jlins vccienoBanus
HCIIOJIB30BAH CHEPMY, MONYYCHHYIO OT ITOJIOBO3PEIBIX
IPOU3BOAUTENEH CTepIaau Acipencer rythenus, eBpome-
ckoro okyHs Perca fluviatilis n xapna Cyprinus carpio ¢
[IOMOIIbIO METOJIOB TOPMOHAJIBHBIX CTUMYJISILINIA, KPUOKOH-
CEepBUPOBAaHUS CIIEPMbI U UCKYCCTBEHHOI'O OCEMEHEHHUS,
OIIMCAHHBIX B JINTEpaType.

B skcniepuMeHTaxX HCCIIENOBATH TapaMeTPhl: PEKUMBI
KPUOKOHCEPBUPOBAHUSL, OIBIKHOCTD U OIUIOAOTBOPSIIOLITAS
CIIOCOOHOCTB CIICPMUCB.

Br100p BUIOB PBIO 1S CPaBHUTEIIHHOTO U3YICHHS BITHS-
HUS METaHOJIa OBUT 00YCIIOBIICH MEKBHIOBBIMH Pa3IHIHUS-
MH B CTPYKTYpE CIIEPMUEB U OHMOIOTHUECKUMH XapaKTepuc-
THUKAMH S TTOCJIE OBYJISIIIH.

Jig ciepMueB CTepIsiii, XapaKTepU3yIOINUXCs HaJH-
YHeM aKpOCOMBI, METaHOJ OKa3bIBaI HanboIIee BIPasKeH-
HBIN KPUO3AIIUTHEIA AP PEKT. Y 3TOro BuIa ppIO KOHIICHTpA-
uusi Metanosa MeHee 10% B Kpruo3aluTHON cpelie CHIKalIa
OILTOIOTBOPSIIOLILYIO CIIOCOOHOCTD, HO HE BIIMSUIA HA TTOIBIK-
HOCTb CIIEPMHEB.

J1s ciepMueB oKyHs MeTaHOI B KOHIIeHTparun 4—10%
SIBIIICTCS 3P PEKTHBHBIM KPHOIPOTEKTOPOM U €T0 HCIIOJb-
30BaHME NEPCIIEKTUBHO AJISl HOIY4YEHUS IOTOMCTBA U3 KPUO-
KOHCEPBUPOBAHHOM CIIEPMBI.

JL1 KpHOKOHCEPBUPOBAHUSI CTIEPMBI KapIia METaHOI HE
ABIISETCA ONTHUMAJIBHBIM KPHOIPOTEKTOPOM, MOCKOIBKY
JIUIIB IIPY UCTIOJIB30BAHNH MEIEHHBIX PEKUMOB KPHOKOH-
CEPBUPOBAHUS MOJKHO U30€KaTh KPUOITOBPEIKACHHSI OCHOB-
HOH YacTH CIIEPMUEB.

MpI npeanoniaraeM, 4To NPUMEHEHUE METaHOJIa LieJie-
c000pa3HO MpHU KPHOKOHCEPBUPOBAHUM CIIEPMHEB CTEp-
TSI ¥ OKYHS, HO HE KapIa.

Paboma nposedena 6razodaps yuacmuro 8 npoekmax
USB RIFCH MSM 6007665809, IAA608030801 u
OH82119 (Yewckas Pecnybnuxa), obMeHHOMY epaHmy
HAH Ykpaunvt u AH Yewickoii Pecnybauxu 2008—2009 e.
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Due to the aggravating ecological situation and rise in
the number of endangered fish species the use of cryopreser-
vation for fish sperm when performing nature conservation
measures and the works on selection is an actual task of
fish breeding. Methanol as penetrating cryoprotectant
nowadays is applied for cryopreservation of fish sperm.
Taking into account interspecies differences of physio-logi-
cal parameters of sperm, determining the successful in vitro
fertilization in fishes the comparative studying of cryopro-
tective properties of methanol is necessary.

The researches have been performed at the base of the
Institute of Aquaculture and Hydrobiology of Southern
Bohemia University, Vodnany, Czech Republic. For the exami-
nation there was used the sperm obtained from mature starlet
Acipenser rythenus, European perch Perca fluviatilis and
carp Cyprinus carpio using the method of hormonal stimu-
lations, cryopreservation of sperm and artificial insemination
described in the literature.

In the experiments the following parameters have been
studied: cryopreservation regimens, motility and fertilizing
ability of sperm.

The choice of fish species for comparative investigation
of methanol effect was stipulated with interspecies differen-
ces in sperm structure and biological characteristics of eggs
after ovulation.

For starlet sperm, characterizing with the presence of
acrosome, the methanol rendered the most manifested
cryoprotective effect. In this species the methanol concen-
tration under 10% in cryoprotective medium reduced fertili-
zing ability, but did not affect the sperm motility.

For perch sperm methanol under concentration of 4—
10% is an effective cryoprotectant and its use is perspective
for obtaining the posterity from cryopreserved sperm.

For carp sperm cryopreservation methanol is not optimal
cryoprotectants, since only when using slow cryopreser-
vation regimens one may avoid the cryodamage of major
part of sperm.

We suppose that the application of methanol is expe-
dient during cryopreservation of starlet and perch sperm,
but not for carp.
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®da3oBble nNepexoAbl U CTEKAOBaHME B KPMO3AWMTHBLIX CpeAax
U 3MOpuoHax BbloHa Misgurnus fossilis L.
K.B. MukcoH, A.B. 3mHuEHKO, E.H. bosPoBA
MHCTUTYT npobaem Kpnobuorornu u kpmomesnumHsl HAH Ykpaunrbl, r. Xapbkos
Phase Transitions and Vitrification in Cryoprotective Media
and Embryos of Loach Misgurnus fossilis L.
K.B. MiksoN, A.V. ZINCHENKO, E.N. BoBROVA

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

CoxpaHeHHue NCUYE3at0IINX BUIOB PBIO U CO3/IaHUE KPHO-
0aHKOB — BayKHeWIIHE TpoOIeMbl Kproononoruu. OxHako
JI0 HACTOAIIET0 BPEMEHH IPo0iIeMa KpHOKOHCEPBUPOBAHHMS
SMOPHOHOB PBIO U3yUeHA HEOCTATOYHO. DTO 00YCIIOBICHO
KakK OOJIBIINM pa3MepoM, CII0’KHOCTBhIO MEMOPaHHBIX CHC-
TEeM, TaK 1 HU3KOH IIPOHULIAEMOCTHIO SMOPHOHAIBHBIX 000-
nouex. [ToaTomy pa3paboTka METOOB KPHOKOHCEPBHPOBA-
HUSI CTEKJIOBAaHHEM SMOPHUOHOB SIBIISIETCS [IEPCIEKTHBHOM.
Lenb nanHoii paboThl — UccienoBanue (Hha3oBbIX MEPEX0I0B,
CTEKJIOBaHMS KPUO3AIUTHBIX CPEJ] HA OCHOBE Caxapo3bl st
3MOpHOHOB BhioHa (Misgurnus fossilis L.) nis nanpHeitmei
pa3paboTKu BUTPUDUIUPYIOLIUX CPEI.

DKCIIepUMEHTBI TPOBOAWIN Ha Ju(QepeHnaaILHOM
ckanupyromem karopumerpe ([ICK), pazpaboranHoM n
M3roTOBJIEHHOM B MHCTHTYTE MpOobieM KprOOHOIOTHH 1
kpromenmumasl HAH Yipanusl 1i1st uccnenoanus (pa3zoBbIx
iepexo/10B B o0sacty Temreparyp ot —196 no 0°C. O6pasist
Maccoii 1 T oxJak1aJii BHE KaJIOPUMETPHIECKOTO OJI0Ka T10-
TPY’KEHHEM B )KUJIKUH a30T co cpenHei ckopoctsio 3,3(3)°Cle.
3aTem 00pa3iipl MOMENAIN B MPEABAPUTEIHLHO OXJIAXKICH-
HBIN KQJIOPUMETPUUYECKHIH OJIOK ¥ HATPEBAJIH CO CKOPOCTHIO
8,3x1073°C/c. Takoli METOIOIOTUYECKHUH ITOIXOJ ITIO3BOJISAET
BBISIBUTB IIPOIIECCHI, KOTOPBIE MOTYT Pa3BHBAaThCS B ATUX CHUC-
TEMax MPH OXJIAXKIECHUU, HO TOPMO3SITCS KHHETUUECKUMHU
(bakropamu.

[Tpu HarpeBe pacTBOpa OT TEMIIEPATyphI )KUAKOTO a30Ta
Ha TepMOTpaMMax PETHCTPHPYETCS CKAauOK TEILIOIOINIO-
ILIEHHS, COOTBETCTBYOLIHH IIEPEX0/Ty BEIIECTBA U3 TBEPO-
aMop¢HOTO (CTEKII000Pa3HOTO) B JKHUIKOE MIEPCOXITAKICH-
HOE cocTosiHHe. BenuiHa ckavka yKa3bIBacT Ha KOJIMIECTBO
CTEKII000pa3HOH (ha3bl B CUCTEME MOCIIE OXITKICHHS HIKE
TeMIIEpaTypbl CTEKIOBAHUS (tg). MBI HCII0JIb30BaJIA TEPMUH
“paccTexioBaHMe” IJI ONMHCAHUS IIpolecca 0OpaTHOTrO
crexsioBaHuto. [Ipu nanpHeleM NOBbILIEHUN TEMIIEPATYPbI
HaOJro1aeTesl MPOIeCcC KPUCTAIUIM3AIMH, KOTOPBIH COMpo-
BOJK/1aeTcsl BblesieHneM Tervia. [Ipu Temneparype, xapak-
TEpHOH JUIs JTAHHOW CHCTEMBI, HAYMHACTCS IJIaBJICHNE 3a-
KPHCTATM30BaHHOM cMecu. Ha Tepmorpammax 3ToT mpo-
LIECC PETUCTPUPYETCS IIMKOM TEILIONOTTIOIICHHSI.

Taxum 06pasomM, Ha OCHOBAHHH [TAPAMETPOB t, U BEIIH-
YMHBI CKauKa TETJIONOMIOMIECHHS ObIIIO YCTAaHOBIICHO, YTO
cpena, conepxatas 30% caxapossl, 3% [190-1500, 10%
stuneHmuKorst u 20% 1,2-nponananona, BUTpUGUIHpPYETCS.
OTO MOATBEPKIACT NPABUIILHOCTh paHee CAEIaHHOW BH-
3yaJIbHO# OLICHKH BUTPU(PHUKALIUH STOH CPEJIbI.
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Preservation of endangered fish species and establi-
shing cryobanks are the vital problems in cryobiology. How-
ever the problem of fish embryo cryopreservation has remai-
ned poorly studied by now. This is stipulated by both big
size, membrane system complication and low permeability
of embryonic membranes. Therefore the designing of
cryopreservation methods by embryo vitrification is per-
spective.

The research was targeted to study the phase transi-
tions, vitrification and sucrose-based cryoprotective media
for Misgurnus fossilis L. loach embryos to design vitrify-
ing media in future.

Experiments were performed in differentiated scanning
calorimeter (DSC), designed and manufactured at the Ins-
titute for Problems of Cryobiology and Cryomedicine of the
National Academy of Sciences of Ukraine to investigate
the phase transitions within the temperature range from
—196 to 0°C. The samples of 1g were cooled out of the ca-
lorimetric block by immersing into liquid nitrogen with
3.3(3)°C/sec average cooling rate. Afterwards the samples
were placed into preliminarily cooled calorimetric block and
heated with 8.3%1073°C/sec. This methodological approach
enables revealing the processes, which may develop in these
systems at cooling, but which are inhibited by kinetic fac-
tors.

When heating solution from liquid nitrogen temperature,
the heat absorption jump, corresponding to the substance
transfer from solid-amorphous (vitriform) state into liquid
overcooled one, is registered in thermograms. The jump
value indicates to the number of vitriform phase in system
after cooling being lower than vitrification temperature (tg).
We used “devitrification” term to describe the process, re-
versible to vitrification. During following temperature increa-
se, the crystallization process, accompanied by heat release,
is observed. The melting of crystallized mixture begins at
the temperature, typical for this medium. In thermograms
this process is registered with heat-absorption peak.

Thus, basing on the parameters t and heat absorption
jump value, the medium, containing 30% sucrose, 3%
PEO-1500, 10% ethylene glycol and 20% 1,2-propane diol,
was established to be vitrified. This confirms the correctness
of previous visual estimation of this medium vitrification.
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KpnokoHcepsupoBaHue Oaktepuii poaa Enterococcus
M.H. KarawHmkoBsa', E.I'. TTEPETATKO?
"McTutyT npobaem Kpuobuororum u kpuomesnumHsl HAH YkpauHsl, r. Xapbkos
2UHCTUTYT MUKpObHOrOrun u uMMmyHorormn um. M.M. Medynukosa AMH YkpauHel, r. Xapbkos

Cryopreservation of Enterococcus bacteria
M.N. KaLasHNikova!, E.G. PERETYATKO?
'Institute for Problems of Cryobiology and Cryomedicine
of the National Academy of Sciences of Ukraine, Kharkov, Ukraine
2Institute of Microbiology and Immunology named after I.I. Mechnikov
of the Academy of Medical Sciences of Ukraine, Kharkov, Ukraine

Baxrepun pona Enterococcus 4acTo SBISIFOTCS 3THOIOTH-
4ecKUM (PaKTOpPOM BHYTPHOOJIBHUYHBIX U THOWHO-CETITH-
YecKnX MHpeKIuid. 1 permenns BopocoB AUarHOCTHKH,
STHOTPOIHOHN TepalHy U CrerupIIeckod MPohUIaKTUKH
3THX 3a00J1eBaHUi HEOOXOIMMO CO3/IaHUE KOJIIEKIMI KITMHHU-
YECKHUX M30JISITOB SHTEPOKOKKOB. B CyIecTByronmx Kouiek-
LUSIX HanOoJIee 9acTo UCHONb3YIOTCS XpaHEHHE 10 MUHE-
pajJbHBIM MacJIOM C NEpUOAMYECKHMH IEepeceBaMu H
modum3anyst. TeXHOIOTHN KpHOKOHCEPBUPOBAHNS OaKTe-
puii 3TOrO pojia B HacCTOsIIEe BpeMs He pa3paboTaHBI.

Lenp uccnenoBanus — U3ydeHUE BIUSHUSA PEKUMOB U
COCTaBa Cpefibl KOHCEPBUPOBAHMS HA COXPAHHOCTb OaKTepHit
pona Enterococcus. O0beKTaMH HCCIEAOBaHHS CIYKHUIH
sTanoHHBIN mtamm Enterococcus faecalis ATCC Ne29213
U 2 KIMHUYECKUX u3onsata Enterococcus faecium Nel67 n
Nel13. B kauecTBe cpeji KOHCEPBUPOBAHUS UCIIOIB30BAIN
JMCTUILTMPOBAHHYIO BoAy, husnosorunyeckuii pactsop NaCl
U caxapHbIi OynboH. 3aMOopakuBaHHE IPOBOAMIIH T10 TPEM
pexxumam: pexxuM 1 — OplcTpoe norpykeHne o0Opasnos B
KUAKUH a30T; PeKUM 2 — OXJaXKJIEHHUE CO CKOPOCTHIO
1°C/muH ot 18 10 —40°C ¢ moCIeYIONINM ITOTPYKCHHIEM B
KUIKUHA a30T; PEKUM 3 — OXJaXACHHE CO CKOPOCTHIO
2-3°C/mun ot 18 no —28°C, BblAECpKHUBAHHUE TIPU ITOU
TeMIIepaType B TeueHHe 15 MUH U TTocieAyoIee norpysxe-
HUeE B KUIKNH a30T. JKu3HecrnocoOHOCTh OaKTepHii OeHH-
BaJIM YaleyHbIM MetonoM Koxa, bnoxnmmudeckne cBOHCTBa
n3y4ain ¢ nomomrso Habopa EN-COCCUStest. Karanasnyio
¥ TEMOJINTHYECKYIO aKTUBHOCTb, TOJIBIXKHOCTb, PE3UCTEHT-
HOCTH OaKTEepHii K TEJUTYPUTY KaJlus ONpeesIsuii O0IenpH-
HATBIMH METO/IaMHU.

[Tpn u3y4eHnn BINSHUS PEXKUMOB OXJIQXKICHHUS U COC-
TaBa cpelibl KOHCEPBUPOBAHUS HA )KU3HECIIOCOOHOCTD OaK-
TEepUH OBLIO YCTAHOBIIEHO, YTO COXPAHHOCTh OaKTepui
E. faecalis Ha ucxoaHOM ypOBHE 00ECIICUMBAIIO 3aMoOpa-
JKUBaHHE 10 PeXUMy 3 B caxapHOM OyiboHe; OakTepHii
E. faecium Nel67 — 3amopakuBaHue 1o peskumam 1 u 2 B
JVCTUIUTMPOBAHHON BOZIE M caXxapHOM OynboHe; OakTepuit
E. faecium Ne 113 —3aMopaxuBaHHeE 110 BCEM TPEM PEKUMaM
B IMCTHJUTMPOBAHHOM BOZIE, TI0 pexkuMaM 2 1 3 — B puznoo-
THYECKOM PacTBOpe, Mo pekuMy | — B caxapHOM OyiIboHE.
B ocTaibHBIX YCIOBHUSX IKCIIEPUMEHTA KH3HECTIOCOOHOCTD
BCEX TPEX BUIOB OaKkTepuii OblIa HIKE UCXOTHON. 3aMOpaKu-
BaHUE 10 Pa3HbIM PEXHUMAaM U B Pa3HBIX Cpelax KOHCEPBHPO-
BaHMS HE BIMSUIO HA NCXOHBIE OMOXUMUYECKHE ¥ ONOJIOTH-
YEeCKHE CBOHCTBA OaKTepHi.

B pesynbTare npoBeIeHHBIX 3KCIIEPUMEHTOB IIOKa3aHa
BO3MOXHOCTb 3()(hEeKTHBHOTO KPUOKOHCEPBUPOBAHUS OaK-
tepuii pona Enterococcus. KpuokoHcepBUpoBaHHE oOecTie-
YHUBaET COXPaHHOCTh HCXOAHBIX TCHETHUECKH JIETEPMHHHIPO-
BaHHBIX OMOXMMHYECKHX U OMOJIOTHYECKUX CBOMCTB
GakTepwuii 3TOTO pona.
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Enterococcus bacteria are frequently etiological factor
of hospital and pyo-spetic infections. For solving the tasks
of diagnostics, etiotropic therapy and specific prophylaxis
of these diseases it is necessary to establish the collec-
tions of clinical isolates of enterococci. In the existing col-
lections the storage under mineral oil with periodical re-
plating and lyophilization are the most frequently used.
Cryo-preservation protocols for the bacteria of these spe-
cies for this moment have not been developed.

The research aim of this study was investigation of the
effect of regimens and composition of cryopreservation
medium on the integrity of Enterococcus bacteria. The re-
search objects were reference strain Enterococcus faecalis
ATCCN29213 and 2 clinical isolates Enterococcus faecium
N167 and N113. As the cryopreservation media there were
used distilled water, physiological solution NaCl and sugar
broth. Freezing was performed according to three regimens:
regimen 1 comprised rapid plunging of the samples into
liquid nitrogen; regimen 2 consisted in cooling with the rate
of 1°C/min from 18 to —40°C with following plunging into
liquid nitrogen; regimen 3 included the cooling with the
rate of 2-3°C/min from 18 to —28°C, maintenance at this
temperature for 15 min and following plunging into liquid
nitrogen. Bacteria viability was estimated with Koch plate
method, biochemical properties were studied using the kit
EN-COCCUStest. Catalase and hemolytical activity, motil-
ity, resistance of bacteria to potassium tellurite was found
with traditional methods.

When examining the effect of cooling regimens and the
cryopreservation media compositions on viability of bacte-
ria there has been established that the integrity of E. faecalis
bacteria at initial level was provided with freezing accord-
ing to regimen 3 in sugar broth; freezing on regimens 1 and
2 in distilled water and sugar broth for bacteria E. faecium
N167; E. faecium N113 for the one on all three regimens in
distilled water, according to regimens 2 and 3 in physiologi-
cal solution, on regimen 1 in sugar broth. In the rest experi-
mental conditions the viability of three bacteria types was
lower versus initial one. Freezing on different regimens and
various cryopreservation media did not affect initial bio-
chemical and biological properties of bacteria.

In the result of performed experiments there was shown
the possibility of effective cryopreservation of Enterococ-
cus bacteria. Cryopreservation provides the integrity of ini-
tial genetically determined biochemical and biological pro-
perties of bacteria of this genus.
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CTpateruss U MeTOAbl AAMTEABHOTO XpaHeHUsl reHO(POHAA pacTeHui
H.I'. TuxoHoBA, I'.N. ®uanneHko, B.I. Berxyk, A.C. J)KECTKOB
FHY THL P® BUP um. H.M. Basunosa, r. Cankt-letepbypr
Strategy and Methods of Long-Term Storage of Gene Fond of Plants

N.G. TikHoNovA, G.l. FiLipeNko, V.G. VERZHUK , A.S. ZHESTKOV
N.I. Vavilov Research Institute of Plant Industry, St.-Petersburgh, Russia

Oxono 100000 BUIOB pacTeHUN HAXOIATCS IO yIPO30i
ucuesHoBeHus. CTpaTerus COXpaHEHUs OMOJIOTHMYECKOTO
pazHooOpa3us Ha 3emiie CeroHs BKII0YAET IBa OCHOBHBIX
HaIpaBJICHUS: COXpaHEHUE in Situ (B €CTECTBEHHBIX OHOIIe-
HO3ax) ¥ COXpaHEHUE pa3sHOOOpasus ex sifu: B 300I1apKax,
3aII0BETHHKAX, TIOJEBBIX KOJUICKIHAX, OOTAaHMIECKHX CaJlax,
CO3/1aHME TeHOAHKOB XKUBOTHBIX, PACTEHUH, MUKPOOPTaHH3-
MOB U T.A. OKoJ0 6 MIIITHOHOB 00pa3lOB XpaHATCS B
Hal[MOHAIIbHBIX, PETHOHAIBHBIX U MEXKTyHAPO/IHbIX TeHOAH-
kax. B Hacrosiiiee BpeMsi OCHOBHBIM CIIOCOOOM COXPaHEHHUS
reHo()OH/Ia PACTUTENBLHBIX PECYPCOB MHpa ex Sifu SIBISCTCS
JUTUTEEHOE HU3KOTEMIIEPaTypHOE XpAaHEHNE CEMSTH.

OnHako He BCe pacTEHHs MOXKHO COXPAaHUTH JaHHBIM
criocodom. [Tpu coxpaHeHHH BEreTaTHBHO Pa3MHOXKAEMbIX
KyJBTYp (KOPHEIUIONOB M KIIyOHEIUIONO0B, AEKOPATHBHBIX
pacTeHuii, IIO0BBIX KYJIBTYP), COXPAHSHUHU BUIOB, HMEO-
IIMX PEKATBIUTPAHTHBIC CEMEHA, HE BBIHOCSIINX HO/ICYIIIH-
BaHMs (B OCHOBHOM 3TO TPOITMYECKUE PACTEHUSI, HAIIpUMep,
Kakao, KOKOCOBas MajbMa), COXPAHEHUHU CIIEIHAIN3H-
POBaHHBIX TKaHEil MPUMEHSFOTCS METO/IbI KPHOKOHCEPBH-
pOBaHusI.

Knaccuueckne MpoOTOKOIbI KPHOKOHCEPBALIMH PACTH-
TENIBHBIX OOBEKTOB BKJIIOYAIOT S/l ATATIOB!

—TpeABapuTeNbHast HOATOTOBKA (MOXKET BKIJIIOYATH 3a-
KaJIKy, 00pab0TKy KpHOIIPOTEKTOPaMH, OACYIIMBAHHE);

—3aMOpaKHBaHKe (MEAJICHHOE 3aMOPaKMBaHKUE, BUTPH-
(buKaIysT, MHKATICYJISIHSA);

—XpaHEHHE B KHJKOM a30Te;

—pa3MOpa’KMBaHNE, OTMBIBKA OT KPHOIIPOTEKTOPOB;

—pereHepanus pacTeHHH, KOHTPOJIb BEDKUBAEMOCTH.

Crientyer OTMETHTB, YTO CaMH PEKAIBIIUTPAHTHBIC CEMEHa
IUIOXO MEePEHOCST KpHOKOHcepBauoo. OOBIYHO XpaHAT B
YKHUIKOM a30T€ BBIJICJICHHBIE 3aPOJIBIIIH, KAJUTYChI, BEPXYLIKH
pacrtenuii, moy4yeHnsix in vitro [H.F. Chin, 1988]. ITpu kpuo-
KOHCEpPBAIlMM BETETATUBHO Pa3MHOXKAEMbIX KyJIbTYp HC-
MOJIB3YIOT BEPXyIICYHbIE W MA3yIIHbIC MOYKH, IBUIBILY, a
TaKXXe MaTepHaJ, MOJYyYCHHBIN in Vitro: KyabTypbl KIETOK,
TKaHeH U T.JI. Ba)XHO TOMECTHUTD B )KHIKHH a30T 00pasIbl,
He Hecylue nHekunu [Benson, 1999].

B mMupoBsIX KprobaHKax coxpaHsercs okoio 150-200
Pa3IMYHBIX BUIOB pacTeHni. Hanbomnbine KpHOKOIIIEKIINH:
NSSL (Fort Collins, Colorado, USA) — 2100 06pa3uos s610-
ny; CIP (Lima, Peru) — okono 500 o6pa3ioB kaprodes;
Tissue Culture BC Inc (Canada) — 5000 06pa3iioB 14 Bi10B;
IPK (I'epmanus) — 1017 o6pa3uoB kaproderns, 4eCHOKa U
MSATHL. BBeieHre HOBOTO BUia XpaHeHUs TpeOyeT O0IbIINX
JICHEXHBIX BIIOYKCHHH.
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About 100,000 plant varieties are endangered ones. The
strategy of preserving biological variety on the Earth com-
prises today two main directions: preservation in situ (in
natural biocenosis) and the one of variety ex situ: in the
zoos, wildlife reserves, filed collections, botanical gardens,
establishment of gene banks of animals, plants, microorga-
nisms etc. About 6 millions of samples are stored in national,
regional and international gene banks. Nowadays the main
way for preserving gene fond of world plant resources ex
situ is long-term low temperature storage of seeds.

However not all plants may be preserved with this me-
thod. During preservation of clonal cultures (root and tuber
crops, ornamental plants, horticultural crops), preservation
of varieties having reculcintrant seeds not surviving the
drying (mainly they are tropic plants, e.g., cacao, coconut
palm), preservation of specified tissues the cryopreservation
methods are applied.

Classic protocols of cryopreservation of plant objects
include some stages:

—preliminary preparation (may include hardening, treat-
ment with cryoprotectants, drying);

—freezing (slow freezing, vitrification, incapsulation) ;

—storage in liquid nitrogen;

—thawing, washing-out of cryoprotectants;

—regeneration of plants, control of survival.

It should be noted that reculcintrant seeds endure
cryopreservation badly. Usually the isolated germs, callu-
ses, plant apexes, obtained in vitro are stored [H.F. Chin,
1988]. During cryopreservation of clonal cultures there are
used apical and axillary buds, as well as pollen and the
material obtained in vitro, that is, cell and tissue cultures
etc.. It is important to place into liquid nitrogen the samples
free of infections [Benson, 1999].

In the world cryobanks about 15-200 various plant
species are under storage. The largest cryocollections are
as follows: NSSL (Fort Collins, Colarado,USA) comprises
2,100 apple varieties; CIP (Lima, Peru) contains about 500
potato species; Tissue Culture BC Inc (Canada) covers 5,000
samples of 14 species; IPK (Germany) comprises 1,017 varie-
ties of potato, garlic, mint. Use of new type of storage requi-
res big investments.
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BAusiHne 3KCTpakTa NAaueHTbl YeAOBeKa U KPMOMpPOTEKTOpPOB
Ha COXPaHHOCTb memOpaHbl (hpUOpPOOAACTOB YeroBeka
A.T. AspaonkoBa, E.A. Po3anosa, M.T. BoicekaHUEB, O.A. HAPAMA
MHCTUTYT npobaem Kpnobuorornu u kpmomesnumHsl HAH Ykpaunrbl, r. Xapbkos
Effect of Human Placenta Extract and Cryoprotectants
on Human Fibroblast Membrane Integrity
L.G. ABraFikOVA, E.D. RozaNova, |.P. VYseEkanTsEv, O.A. NARDID

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

BomaHo-coeBoit 3kcTpakT mianeHTs yenoseka (O114)
XapakTepHu3yeTcs BHICOKUM CO/ICPKaHNEM ONOJIOTHYECKH
AKTHUBHBIX BELIECTB, KOTOPBIC MOTYT OKa3bIBaTh CTaOMITH3H-
pytoiee aeiicTBre HAa MEMOpPaHbI Pa3INYHBIX KJICTOK, IIOBBI-
IIaTh UX OCMOTHYECKYIO yCTOWYMBOCTh. O0s3aTEIbHBIMU
YCIOBHUSIMU UIS MCIIOJIb30BaHUS KPUOIPOTEKTOPOB IpH
KPHOKOHCEPBHUPOBAHNH PA3IIMYHBIX KJIECTOK SBISIOTCS ITPO-
BEpKa UX TOKCUYHOCTH, TOA00P KOHLIEHTpAINH, 00ecredn-
BAIOILIMX KPHO3ALIMTHBIN 3pdeKT 1 nporecc BBEACHHS UX B
KJIETOYHYIO CYCIICH3HIO.

N3ydena coxpaHHOCTh (prOp00IaCTOB, MOJYUCHHBIX U3
KOYKHBIX OMOTITaTOB YeoBeKa, mocie BeeaeHus 50% pact-
BOpoB kpronporekTopoB JIMCO, 1,2-npomnanauona 1 mmie-
pYHa 10 KOHeYHOU ux koHUeHTpauuu 10%. YcranosneHo,
YTO BCE KPUOIIPOTEKTOPHI ITPU TAKOM CIIOCO0E MX BBEIICHUS
BBI3BIBAOT ITOBPEXICHHS KJIeTOK. HanMmeHblree KonmaecTBo
pa3pyIIEHHBIX KJIETOK HaOJIomanu mocie 100aBleHns
JIMCO, naunborpiee — MITUIEPHHA.

Bnustane OITY Ha ¢pubpobnacTs! yestoBeka OLEHNBAIN
0 JIBYM II0Ka3aTelsiM — 1o o0pa3oBaHuio hopmMaszaHa U 1o
OIIPENIENIEHUI0 OCMOTHYECKOH ycToMunBOoCTH. IIpu axcnosu-
1y puopobIacToB B TeueHue AByX yacoB ¢ DI1Y B kierkax
B 1,5 pa3a Bo3pacraso koiauyecTBo (hopMaszaHa, KOTOPBIH
o0paszyercs U3 XJIOpUIa-TeTPA30JHsl. DTO CBUACTEIHCTBYET
O TIOBBIIICHUH aKTUBHOCTH (DEPMEHTHBIX CHCTEM KJICTOK,
CBSI3aHHBIX C MUTOXOHAPHAIBHBIMU U MUKPOCOMAaIbHBIMHU
(IMTO30JILHBIMHM) 3JIEKTPOHHO-TPAHCIIOPTHBIMH CHCTEMaMH.

YeraHoBIeHO, 4TO ¢ (hOpoOIACTaMU IPEUMYIIIECTBEH-
HO CBSI3BIBaIOTCA Ok, Bxosauue B cocta DIIU. ITocie
skcno3unuu ¢pudpodiactoB ¢ OIIY npu mocnexyromem
BHeceHuH 50%-ro pactBopa JIMCO 10 KOHEYHOI KOHIICH-
Tpauuu 10% KoarmuecTBO pa3pymeHHBIX KIETOK YMEHbIIA-
sock ¢ 33 110 14%.

[Tony4eHHbIE pe3yabTaThl CBUAETEIBCTBYIOT O TOM, UTO
skcro3uus Gpuodpodiactos ¢ DITY moBbIIa€T KX OCMOTH-
YEeCKYI0 YCTOMYMBOCTH 10 OTHOIIEeHH!0 K JIMCO 1 akTHBU3M-
pyeT 0OOMEHHBIE MPOLIECCHI B KJIETKaX. DTO MO3BOJISIET PEKO-
MEH/I0BaTh MPUMEHEHHE HKCTPAKTOB IIALIEHTHI B IIPOTOKO-
J1aX KPHOKOHCEPBUPOBAHMS Pa3JIMIHBIX KJIETOUHBIX CYCIICH-
30H.
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Aqueous-saline human placenta extract (HPE) is char-
acterized with a high content of biologically active sub-
stances, capable of rendering stabilizing effect on membra-
nes of various cells, increasing their osmotic resistance.
The mandatory conditions of the use of cryoprotectants
during cryopreservation of different cells are the testing for
their toxicity, selecting of the concentrations, providing the
cryoprotective effect and the process of introducing them
into cell suspension.

There was studied the integrity of fibroblasts derived
from human skin bioptates after the introduction of 50%
cryoprotective solutions of DMSO, 1,2-propane diol and
glycerol up to final concentration 10%. It has been establi-
shed that all cryoprotectants during such a way of intro-
duction cause cell damages. The lowest amount of de-
stroyed cells was observed after adding DMSO, the high-
est was found with glycerol.

Effect of HPE on human fibroblasts was assessed using
two parameters: formation of formazane and osmotic resis-
tance. During exposure of fibroblasts for 2 hrs with HPE in
cells in 1.5 times enhanced the amount of formazane, which
is formed from tetrasolium chloride. This testifies to a rise in
activity of enzyme systems of cells, related to mitachondrial
and microsomal (cytosole) electrin-transport systems.

It has been found out that in the majority the proteins
being the components of HPE are bound with fibroblasts.
After exposure of fibroblasts with HPE with following in-
troduction of 50% DMSO under final concentration of 10%
the number of destroyed cells decreased from 33 to 14%.

The obtained results testify that the exposure of
fibroblasts with HPE increases their osmotic resistance in
respect of DMSO and activates the exchange processes in
cells. This enables the recommending of the use of pla-
centa extracts in the cryopreservation protocols for diffe-
rent cell suspensions.
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Investigation of Effect of Freezing Regimens and Final Storage
Temperatures on Cord Blood Serum Proteins
E.O. NArDID, E.D. Rozanova, A.V. ZINCHENKO, L.V. TsymBaL, O.A. NARDID, E.I. NAUMENKO

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

CriBopotka koposoii kposH (CKK), a Takoxe npenaparsl,
IIOJIy4aeMble Ha €€ OCHOBE, BCE LIIMPE NCIONB3YIOTCS IPU
JICYEHNH Psiia TaTOJIOTMUECKMX COCTOSTHMIL. [Ipr 3TOM MOBBI-
maercst 3 PpEeKTUBHOCTS JIeUeHHs 3a00JIeBaHNH, BBI3BAHHBIX
CHIDKECHHEM (DYHKIIH Pa3IMYHBIX CHCTEM OPTaHU3Ma, B TOM
YyHucie IMMYHHOU U TopMOHalibHOM. HuskoTeMmniepaTypHoe
KOHCEPBHUPOBAaHHE MOXET CTaTh OJHUM U3 Hauboiee
HaJISKHBIX CIIOCOO0B JUTUTEIILHOTO 1 ITOJTHOLIEHHOTO XpaHe-
Hust CKK. OmHako HCIoIh30BaHUE ITOTO MTOIX01a TPeOyeT
000CHOBaHHOT'O BBIOOPA OTPEIETICHHBIX PEXKUMOB OXJIaXKIe-
HUS M KOHEYHBIX TEMIIEPaTyp XpaHESHHUS.

Lens paboThl — M3y4YeHUE BIMSAHUS PEKIMOB 3aMOPaKH-
BAaHUS M KOHEYHBIX TEMIIEPATyp XpaHEeHUsI Ha KOH(pOpMAaIIUio
u arperanuoHHbie cBoiicTBa O6enkoB CKK metomamu JITP,
MHKPOKaJIOPUMETPHH U TeIIb-XpOMATOTpahuH.

Metonom JITP ciuHOBBIX 30H0B IOKA3aHO, YTO PEXKH-
MBI 3aMOPaXKHBaHHS cO CKOPOoCcThio 1-2°C/muH 10 —20 uiu
—80°C siBnsiFOTCS HEOIArOMPHUSTHHIMHU M BBI3BIBAIOT HAPYIIIE-
HHe KoH(opMaIn OHOMaKpOMOJIEKYJI, UMEIOIIIEe XapaKTep
“pa3pbIXJIEHUs” MOBEPXHOCTHBIX MOJIUNENTHIHBIX LEneH.
Muxkpokanopumerprdeckue uccnenosanus CKK moarsepik-
JIafOT TaKKue HapyIIeHus KoHpopManny. YCTaHOBIIEHO, 4TO
HOCJIe OJOOHBIX PEXKUMOB 3aMOPaKUBAHUS MIEPBasi CTAANS
TEIUIOBOM JE€HATypaliy albOyMHHA, SABJSIONIAsICS JOMHU-
HAaHTHOW U COOTBETCTBYIOILEH IIABICHUIO YYaCTKOB OeJiKa,
HE CBSI3aHHBIX C )KUPHBIMU KHCIIOTaMH, IPOUCXOIUT IIPH 60-
nee HU3KOM Temneparype. Kpome Toro, mpoBe/ieHHBIE HC-
CJIC/IOBAHMSI CBUJICTEIBCTBYIOT, YTO IOCIIE 3aMOPaKUBAHUS
CKK ¢ HH3KHMH CKOPOCTSIMH HaONIOAAaeTCs yBEJIWYCHHE
COZIepKaHMs BBICOKOMOJIEKYIISIPHBIX M YMEHBIIEHHE HU3KO-
MOJIEKYJISIPHBIX (PpaKLnii OEIKOB, YTO OOBSCHSETCS arpera-
el OMOMaKpOMOIIEKyJ CHIBOPOTKH. OCHOBHOW BKIIaJ B
3TOT MPOIECC BHOCST CHIBOPOTOYHBIH aIb0yMUH K UMMY-
HOIVIOOY/IHMHBI. YCTaHOBJIEHO, YTO OBICTPOE 3aMOPAKUBAHHE
(co ckopoctrio 300—-400°C/MuH) oka3siBaeT OoIee A ISIIHe
BO3JICHCTBUS HA CHIBOPOTOYHBIE Oeiku. Takoe 3amopaxu-
BaHME HE OKA3bIBACT BIIFSIHUS Ha PE3yJIBTATHI I'eIb-XPOMaTO-
rpaduu, Ha kpuBble Terutonortomenus CKK u Ha Buz snek-
Tpodoperpamm.

[TomyuyenHbIe JaHHBIE TTO3BOJISIIOT BBICKA3aTh ITPEATION0-
JKEHHUS 0 MEXaHU3MaX KpHoarperauy 0eJIKOB CBIBOPOTKH.
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Serum of cord blood (SCB) and preparations derived
from it are used widely during treatment of pathologic condi-
tions. Herewith the efficiency of diseases’ treatment trigge-
red by reducing the function of different systems of orga-
nism including immunologic and hormonal, increases. The
low-temperature storage may be one of the most valid me-
thods of long-term and integral storage of SCB. However,
the application of this approach requires the reasonable
selection of certain regimens of cooling and final temperature
storage.

The research aim was to study the regimens of freezing
and final temperature storage effect on conformation and
aggregative properties of SCB proteins by EPR, microcalo-
rimetry and gel-chromatography.

It has been shown by EPR method of spin probes that
freezing regimens with 1-2°C/min rate down to —20°C or up
to —80°C are unfavourable and trigger the disorder of bio-
macromolecules conformation, having a character of “de-
condensation” of superficial polypeptide chains. Microca-
lorimetric studies of SCB confirm these disorders. It has
been established that after similar regimens of freezing the
first stage of thermal denaturation of albumin, which is equal
to melting of protein regions, not associated with fatty acids
takes place at lower temperature. Besides, the carried out
researches testify to the fact, that after freezing of SCB with
low rates the increase of the content of high molecular and
decrea-se of low molecular protein fractions are observed,
that is due to aggregation of biomacromolecules’ serum.
The serum albumin and immunoglobulin carry dominatingly
contribute to this process. It has been established that rapid
freezing (with 300-400°C/min) has more reduced impact on
serum proteins. This freezing has no effect on gel-chroma-
tography results, curves of thermal absorption of SCB and
appearance of electrophoregrammes.

The obtained data enable to suggest about the mecha-
nisms of serum protein cryoaggregation.
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Estimation of Cell Energetic State After Cryopreservation
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MeToa0M AONTOCPOYHOrO XpaHEHUs KICTOYHBIX JTMHUN
SIBIISICTCS] MX KPHOKOHCEPBALMS U XpaHEHHE CyCIIeH3UH Kile-
TOK B JKHJKOM a30Te.

D¢ GeKTHBHOCTH MTPUMEHEHHS KJIETOYHBIX JMHUAHN Mocie
JIEKOHCEePBAIli BO MHOTOM 3aBUCHUT OT CTEIIEHH BOCCTAHOB-
JICHUSI UX HCXOTHBIX CBOMCTB. [ToKa3aHo, 4TO KIETKH ¢ Oolee
BBICOKMM YPOBHEM JHEPTreTHUECKOr0o oOMeHa CIOCOOHBI
COXPAaHATh JOCTATOYHO BBHICOKMH YpOBEHb (YHKIIHMOHAIIb-
Hoit akTuBHOCTH [TomaxoB B.1O. u coast., 1989].

Ilenp paboTel — M3y4YCHHE COCTOSHUSA TpaHCMEMOpaH-
HbIX noTeHuuanos (TMII) u MUTOXOHAPHANEHONH aKTHBHOC-
T4 (MA) B HepBHBIX KJIeTKax Mo3ra xopbka (Mpf) B mpouecce
pa3MopakuBaHus. [yt M3ydyeHus MpOIEecCcOB, MPOUCXOs-
[IMX B KJIETKAX, UCIIOIH30BAIH (IIFOOPECIICHIIHIO TOTSHIIUAT-
YyBCTBUTEJIBHOTO 30H/a — KaTHOHA 4-(n-IUMETHUIaMUHO-
ctupuin)-1-metunnupuauans (JJCM), cuHTe3UpOBaHHOTO B
Hucturyte opranmueckoro cuare3a AH JlarBuu [Mopo3so-
Ba ['U. u coasr., 1981]. C nensto BeIOOpa KOHTPOJIBHBIX
KJIETOK B aJIeKBaTHOM (hPU3UOJIOTHYECKOM (PHEPreTUYECKOM)
COCTOSIHMM KJIETKU HCCIEJOBalM 4epe3 pa3iudHbIe Bpe-
MEHHBIE MHTEpPBAJIBl NOCJIE UX pazMopaxuBaHus (3—24 u).

Kynerypsr xitetok Mpf okpammBanu ¢iyopecueHTHBIM
3ou10M JICM mpu no6aBineHuH (GU3UOIOTHUECKOro pacT-
Bopa ¢ JICM k cycnensuu KieTok. B nepBoii cepuu sxcnepu-
MEHTOB ONPEEISIM ONTUMAaIbHbIN peXXUM HMHKYOaluu Kie-
TOK C pa3IMYHBIMHU KOHIIEHTparusmMu 30812 (ot 1 1o 50 MxM
B KOHEYHOW KoHIEeHTpanuu). KileTkn HHKyOupoBaiu ¢ 30H-
nom mipu 20 u 37°C B teuenune 15-60 muH. Bee npenapatsr
HCCIe0BAIM B JIIOMHHECIIEHTHOM MuKpockone JIIOMAM
U-2 (JIOMO). UntencuBHOCTH Qutoopecuennnu (F) B kax-
Joi KieTke (B 00JIacTH MUTOXOHJIPHI) PETHCTPUPOBAIIU C
nomouibio GoTomerpuueckoil Hacanku ®MOIJI uepes
ontu4eckuid 30H1. s kaxmoro odpasia uzmepsiu no 50—
100 x71€eTOoK B ONBITE U KOHTPOJIE. YCTAaHOBJIEHO, UTO KOHIICH-
tpauu 2 u 5 MkM JICM B cpene u Bpems uHKyOauuu 40
win 20 muH ¢ 30H10M 1ipu 20 1 37°C COOTBETCTBEHHO 5IB-
JIAIOTCSA ONTHMalIbHBIMHU. B nmanpHelmeM sKcrepUMEHTHI
MIPOBOJIMJIM B 3TUX yCIIOBHSAX.

Ycranosneno, uro F JICM B MUTOXOHAPHUSX KIETOK
3aBHCHUT OT BPEMEHH UX KYJIHTUBHUPOBAHUS B TEUCHHE CYTOK
rmocJjie pasMOpaXMBaHUSA. DKCIEPUMEHTAIbHbIE OIEHKHU
[I0Ka3aJIy, 4YTO B Te4eHHe 1—3 4 ¢ MOMEHTa HavyaJa KyJIbTHBH-
pOBaHHMA TaKUX KIETOK coXpaHsaeTrcs HU3Kkuil yposens TMII,
a HanboJee BHICOKUN MX ypOBEHb, CONPSDKEHHBIN, Mpexae
BCEro, C dHeprusanueil MUTOXOHIPUH, TOCTUTAeTCA TOIBKO
yepe3 12 4. Takas nunamuka TMII B kieTkax MoXkeT oTpa-
aTh U3MEHEHMs CBOHCTB Pa3HBIX MEMOpaH, a UMEHHO: UX
BSI3KOCTH M (WJIM) MOHHOM mpoHumaeMoctd (Ha (oHEe TeM-
IepaTypHOro CKayka B Cpele Mocje pasMOpaXMBaHUA),
W3MEHEHHE MPOTOHHOTO MOTEHIMaja Ha MeMOpaHaX MHTO-
XOHJIPHIT B Iporiecce MeTadoIMIeCcKoil aKTUBALUK H ITPOJTH-
¢deparuu [[o6penos T.E., 1989; Bepenunor A.A., 1986;
Ckymaues B.I1., 1987].

IIpu comocTaBiIeHUU IKCIEPUMEHTATIbHBIX TaHHBIX
YCTaHOBJIEHO, YTO Onodusnyeckuii mapamerp F MoxxeT ObITH
HCTIONb30BaH KaK OLIEHKA (PU3HOJIOrUYecKOro (IPEexe BCETo
9HEPreTUUECKOr0) COCTOSIHUS KIIETOK.
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The method providing a long-term storage for cell lines
is their cryopreservation and cell suspension storage in a
liquid nitrogen.

The efficiency of applying the cell lines after freeze-
thawing mostly depends on the recovery degree of their
initial properties. The cells with higher level of energetic
metabolism were shown to preserve quite a high level of
functional activity [Toshchakov et al., 1989].

The research was targeted to study the state of trans-
membrane potentials (TMP) and mitochondrial activity in
nerve cells of ferret brain (Mpf) during freeze-thawing. To
investigate the processes, occurring in cells, we have used
the fluorescence of potential-sensitive probe: cation 4-(n-
dimetilaminostiril)-1-methylpyridinium (DSM), synthesized
at the Latvian Institute of Organic Synthesis [Morozo-
va et al.s, 1981]. In order to select the control cells in adequa-
te physiological (energetic) state the cells were studied in
different time intervals after their thawing (3—24 hrs).

The Mpf cell cultures were stained with DSM fluores-
cent probe when adding physiological solution with DSM
into cell suspension. In the first experimental series we have
determined the optimal regimen for cell incubation with
different probe concentrations (from 1 to 50 MM final
concentration). Cells were incubated with probe at 20 and
37°C for 15-60 min. All preparations were studied under
LUMAM I-2 luminescent microscope (LOMO). The inten-
sity of fluorescence (F) in each cell (in mitochondrial area)
was recorded with PMEL photometrical attachment via
optical probe. For each sample we measured 50100 cells in
the experiment and the control. The concentration of 2 and
5 MM DSM in medium and 40 or 20 min incubation time with
probe at 20 and 37°C, correspondingly, were established as
optimal. Further experiments were performed under these
conditions.

There was established that F of DSM in cell mitochon-
dria depended on time of their culturing within a day after
thawing. The experimental assessments have demonstrated
that during 1-3 hrs from these cells’ culturing beginning
there is preserved a low level of TMP, and the highest one,
primarily conjugated with mitochondrial energization, is
only achieved in 12 hrs. This TMP dynamics in cells may
reflect the changes in properties of different membranes,
namely their viscosity and/or ion permeability (at the
background of temperature jump in the medium after tha-
wing), change in proton potential on mitochondrial membra-
ne during metabolic activation and proliferation [Dobretsov,
1989; Vereninov, 1986; Skulachev, 1987].

When comparing experimental data the biophysical para-
meter F was established as possible to be applied in estima-
ting physiological (primarily energetic) cell state.
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WHrubupoBanne MEXaHU3MOB [TOBPEKACHHUS KPUOKOH-
CepBUPYEMBIX OMOOOBEKTOB 3a CUET HUCIOJIB30BAHUS KOM-
TIO3UIINI U3 PA3INYHBIX KPHOIPOTEKTOPHBIX BELIECTB IpeI-
CTaBIIsIeT COOOH BeChbMa aKTyaIbHOE HAIIPaBJICHHE B KPHO-
Ononornueckux nceaenoBaHusIx. OJJHAKO 10 CHX ITOP IIOUCK
ONITUMAJIBHBIX COCTABOB TAKUX KOMITO3UIIMH HOCUT YHCTO
SMIIMPUYECKUHN XapaKTep, 4TO CHIXKAET PE3yIbTaTHBHOCTD
JIAHHOTO TI01X0/1a. B HacTosimel paboTe caenana mombITKa
YCTaHOBHUTH IAPAMETPhI, IO3BOJISIOLINE I[eJICHANPABICHHO
noJ0MpaTh aCCOPTUMEHT U MPOLEHTHOE COOTHOIICHUE
KPHUOIMPOTEKTOPHBIX BELIECTB IIPH pa3paboTKe TEXHOIOTHI
KpHOKOHCepBHpoBaHHA. Oco0oe BHIMaHKE OBLIO yAECTICHO
TeMIIepaTypHbIM HHTEpBaJiaM BOJIM3U TEMIIEPaTyp CTEKIIO-
BaHus T, KPHONIPOTEKTOPHBIX PACTBOPOB, I/IE TAKHE KOMIIO-
3UIUH MOTYT OBITH 0COOEHHO 3P PEeKTUBHEI. DTO CBS3aHO C
TEM, 4TO B JAHHBIX MHTEPBaJIax MOBPEKICHHE ONOCHCTEM B
OCHOBHOM IIPOHMCXO/INT 32 CYET IUIACTUYECKON peaKkcalnu
BHYTPEHHUX YHPYTUX HANPSDKCHUH Pa3iInIHON MPUPOJIBL.
[Tpn 3TOM Hamboee CHIIBHO TaHHBIE MEXaHU3MBI MIPOSIB-
JISIFOTCSL B 00J1aCTH 00pa30BaHMsl KPUOKOJUIOMAHBIX (DPaKIHA.
YMeHbIINTD ACHCTBHE 3a CUET COKPAILICHHUS BPEMEHHU IPO-
XOXKIIEHHSI CUCTEMBI B 3TOi 00JIACTH, T.€. 32 CUET YBEITMYCHHS
CKOPOCTH OXJIaXK/ICHUsI, OY€Hb CII0KHO, TaK KaK I10cJIe repe-
xozta yepes remreparypy T, CKOPOCTb OXITaKACHHs Heo0xo-
JIIMO PE3KO CHIXKaTh. B To ke Bpemsi MOXHO BJIMATH Ha
KHHETHKY 00pa30BaHMs KPUOKOJUIOUTHOH (ha3bl ¢ HOMOIIBIO
KPHONPOTEKTOPHBIX KOMIIO3HIMH, YMEHBINIAS TEM CAMBIM
JIeiCTBIE MHUIIMMPYEMBIX (ha30if MEXaHN3MOB ITOBPEXK/Ie-
Husl. Ui pa3BUTHS 3TOrO HaIpaBiIeHHUs OBbLI IPOBEACH
TEPMOIUIACTHYECKUH aHaIM3 3aMOPOKEHHBIX BOJHBIX
pacTBopoB Ha ocHoBe ruiepuHa u JIMCO, runepuna u
[1230-1500, AMCO u IT20-1500. ITosry4yeHHBIE pe3yIBTaThI
MIOKa3aJIi, YTO MCIOJIb30BAHNE KPUOIIPOTEKTOPHBIX KOMITO-
3UIUH TO3BOJISIET CYIIECTBEHHO M3MEHSITh KMHETUKY
00pa3oBaHUs ¥ rPAaHMIIBI 00JIACTH CYIICCTBOBAHMS KPHOKOJI-
JIOUAHOM (ha3bl Ha JUarpaMMe COCTOSHHM.

JlaHHBIH TOIXO1 paCIIMPSET SKCIEPUMEHTAIBHBIC BO3-
MOJKHOCTH MU3yUYCHHS POLIECCOB B3aUMOAEHCTBHSA “BOJa-
KPHOIIPOTEKTOP” B YCIOBUAX MHOTOKOMITOHEHTHBIX CHCTEM
1 TI03BOJISICT pa3paboTaTh IPUHIUIIGI I€JIEHAPaBICHHOTO
TTOVCKA ONTUMAJIbHBIX KPHOTIPOTEKTOPHBIX KOMIIO3UIIHH.
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Inhibition of mechanisms of damage of cryopreserved
bioobjects due to application of compositions from different
cryoprotective solutions represents highly topical concepts
in cryobiological researches. However, by now the search
of optimal compositions is of just empiric character, that
reduces this approach efficiency. In this work the effort to
establish the parameters, enabling purposefully select the
range and percentage ratio of cryoprotective substances at
developing of cryopreservation technologies has been
done. A special attention has been given to the temperature
intervals close to vitrification temperature T, of cryopro-
tective solutions, where these compositions may be espe-
cially effective. This is associated with the fact, that in these
intervals the biosystem damage generally takes place due
to plastic relaxation of internal elastic stresses of different
kind. Herewith these mechanisms are manifested very
strongly in the range of formation of cryocolloidal fractions.
To decrease the effect due to the reduction of system pro-
ceeding in this area, i.e. due to increasing of cooling rate, is
very difficult, because after transition through temperature
T, the cooling rate is necessary to be sharply reduced.

At the same time one may affect formation kinetics of
cryocolloidal phase with cryoprotective compositions,
therefore decreasing the activity of the mechanisms of
phase-triggered damage. For development of this direction
the thermoplastic analysis of frozen aqueous solutions,
based on glycerol and DMSO, glycerol and PEO-1500,
DMSO and PEO-1500 was carried out. The obtained results
have shown that application of cryoprotective compositions
enables to significantly change the formation kinetics and
region boundaries of cryocolloidal phase presence on state
diagram.

This approach upgrades the experimental capacity of
studying of water-cryoprotectant interaction under condi-
tions of multicomponent systems and enables to develop
the principles of goal-oriented search of optimal cryopro-
tective compositions.
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Ucnoab3oBaHue (-AnkeToHOB Eu kak meTuMka B KAeTKax NMpU KPUOKOHCEpPBMPOBAHMU
E.N. TorHuapyk!, E.B. OnuweHko!, T1.H. XXmypun?, H.A. BoAKOBA'
"McTutyT npobaem Kpuobuororum u kpuomesnumHsl HAH YkpauHsl, r. Xapbkos
HIHCTUTYT CUMHTUAAALMOHHBIX mMaTepuaros HTK “UHcTuTyT moHokpuctasroB” HAH YkpauHsbl, r. Xapbkos

Usage of Eu B-diketones as Marker in Cells Under Cryopreservation
E.l. GoncHARUK!, E.V. ONiscHENKO!, P.N. ZHMURINZ, N.A. VOLKOVA'
'Institute for Problems of Cryobiology and Cryomedicine
of the National Academy of Sciences of Ukraine, Kharkov, Ukraine
’Institute for Scintillation Materials of State Scientific Institution “Institute for Single Crystals” of
National Academy of Sciences of Ukraine, Kharkov, Ukraine

[Mocne nexoHCEpBHPOBAHMS KIICTOK BaKHO TIOATBEPIUTH
MX COXPaHHOCTh U ay TEHTUYHOCTh. VIOHBI €BpOIIHS, XapaKTe-
pu3ylomuecs y3KOIOJIOCHOH JIOMHHECLEHIIUEH, MOTYT
OBITh KCIIOJIb30BaHbI IS MEYCHUSI U TECTUPOBAHHS KJIETOY-
HBIX KyNbTyp. Llens paboThl — HccliefoBaHNE B3aUMOACHCT-
Bus 3-nukeToHOB Eu (areToTHeHUITpruQTOpaieTOH €Bpo-
IUST) C TUTDIOMTHOH KYJIBTY PO KIIeTOK (hnOpoOIacToB yemno-
BEKa JI0 1 1T0CJIe KPHOKOHCEPBUPOBAHUSL.

KysnpruBupoBaHue IpoBOIMIN B CTAHAAPTHBIX YCIOBUSIX
Jo noctmxeHus kiaetkamu 70% koH(III03HTA, TTOCTE Yero
KJICTKH OKpalInBaay pacTBopamu [3-nuketoHoB Eu, cuuTe-
3upoBaHHbIX B UICMA HTK “MHCTHTYT MOHOKpPHCTAJIIIOB”.
CrexTps! NMOIIOMIEHHUS ¥ UCITyCKaHUs! KIETOK, MEUECHHBIX
JAaHHBIM KpacuTelleM, PETHCTPUPOBAIN Ha CIIEKTPOdIIyo-
pumerpe FluoroMax-4 (Horiba, CIIIA). Kpuokoncep-
BHPOBAHME MEUEHBIX KJIETOK IPOBOAMIHN IO 3-3TamHOU
nporpamme ¢ uctonb3oBanueM 7% JIMCO. Pacnipenenenue
KpacuTeNs B KJIETKaX OILICHUBAIIU C IOMOILIbIO CKaHHPYIO-
ero KOH(OKaILHOTO MUKPOCKOIIa (Zeiss) mpu Bo30yke-
HuM 488 HM. KonnuecTBEHHYIO OLEHKY OKpalluBaHUs
MIPOBOJMIIM METOJIOM NMPOTOYHONH HHUTOQIYyOPHUMETPUU
(FACS Calibur, BD). KouTposnem ciyXuin HEKpHOKOHCEP-
BUPOBaHHBIC KYJIBTYPbI KIIETOK.

Crextp ¢uryopecuieHnu npu Bo30yxaeHnu Ha 350 HM
KYJIBTYPBI KIETOK, MEUCHHBIX [3-AMKETOHAMH EBPOIIHS,
XapaKTepHU30BaJICsH Y3KUM ITUKOM C MaKCHMYMOM IIpH
A =616 HM, 3HAYUTEIIHHO MPEBBIIIAIONIMM 110 HHTCHCHUB-
HOCTH COOCTBEHHYIO (uIyopecIeHIInIo KiieToK. Mccnenoa-
HHE PaCTpeIeIeHusl B-IUKETOHOB eBPOMHS B TIPOITH(EpHU-
pyro1Iei KyIbType KJIETOK IIOKa3aJIo CBSI3bIBAHUE KPACUTENS
C OpraHeiIaMy IIMTOIUIa3Mbl KJIETOK, CBEUCHNE HAOII0Aa-
JI0Ch B KpacHo# obnactu. [Ipn 1o1rocpoyHoM KyJIsTHBHPO-
BaHMM MEUYEHBIX KJIETOK OTMEUYEHO JOCTOBEPHOE CHIKEHHE
UX aJITe3MBHOM CIIOCOOHOCTH M CKOPOCTH pocTa. KoHbokasib-
Hasi MUKPOCKOITHSI TI0Ka3aJia BBIXOJ] KPACHTEIs BO BHEKJIETOU-
HOE MPOCTPAHCTBO, YTO MOXKET CBHIIETEIbCTBOBAThH O HE-
TIPOYHOM CBSI3bIBAHUH KPACHUTEIS C OpraHeIIaMy. JTOT (akT
TIOATBEPXKIAETCS JAHHBIMH LUTO(ITYOPUMETPHH: KOJTMYECT-
BO OKpAaIICHHBIX KJETOK IT0CJe KPHOKOHCEPBHPOBAHUS
cHIXKaeTcs B 2,5 pasza. TepmorpamMmsl 3aMOpaXUBaHUS
HATUBHBIX 1 MEYEHBIX KIIETOK HE OTINYAJINC, T.€. HHTETPaIHs
JIAHHOT'O XeJIaTHOT'O COCIMHEHUSI He OKa3bIBaJIa BIIUSHUS Ha
KPHOKOHCEPBHUPOBAHHE.

[NonyueHHBIE pe3yNbTaThl CBUICTENBCTBYIOT, YTO [3-AHKe-
TOHBI Eu MOTYT HCITI01630BaThCS TS MICCIIEI0BAHMS Y HICH-
TU(QUKALUH KYJIBTYp KJIEeTOK. Takas 0COOEHHOCTh JAHHOTO
METUMKa KaK Y3KOIIOJOCHAsl JIOMUHECUEHIMS SBIISETCS
YHUKaJIbHBIM IITPUX-KOOM ISl IOATBEPIKACHHS Ay TCHTHY-
HOCTH JUTUTEIBHO COXPAHIEMBIX WM TPAaHCIIOPTHPYEMBIX
00pasIos.

Paboma evinonnena npu noooepoicke epanma YHTL] 4358.
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After cells’ freeze-thawing of importance is to confirm
their integrity and authenticity. The europium ions, charac-
terized by a narrow-band luminescence, may be used for
cell culture labeling and testing. The research was targeted
to study the interaction of Eu 3-diketones (europium aceto-
tienyltrifluoracetone) with human fibroblast cell diploid
culture prior to and after cryopreservation.

The culturing was carried-out under the standard con-
ditions up to cell achieving 70% confluent, afterwards cells
were stained with Eu B-diketone solutions, synthesized at
the Institute for Scintillation Materials of State Scientific
Institution “Institute for Single Crystals” of NAS of Ukraine.
The absorption and emission spectra of cells, labeled with
this dye, were recorded with Flouoro-Max-4 spectrofluori-
meter (Horiba). Labeled cells were cryopreserved by the
3-step program with 7% DMSO. Dye distribution in cells
was assessed using the scanning confocal microscope
(Zeiss) at 488 nm excitation. Staining was quantitatively
estimated using the cytoflurimetry method (FACS Calibur,
BD). Non-cryopreserved cell cultures served as the control.

Fluorescence spectrum at 350 nm excitation of cell cultu-
re, stained with Eu [3-diketones, was characterized by a nar-
row peak with the maximum at A=616 nm, significantly
exceeding the own cell fluorescence by the intensity. Stu-
dying the Eu B-diketone distribution in proliferating cell
culture has demonstrated the dye binding with cell cyto-
plasm organelles, the luminescence was noted in red range.
Statistically significant decrease in adhesive ability and
growth rate was noted under long-term culturing of labeled
cells. Confocal microscopy has shown the dye release into
an extracellular space, that may testify to the unstable dye
binding with organelles. This fact is confirmed by cytofluo-
rimetric data: a number of stained cells after cryopreser-
vation decreased in 2.5 times. The thermograms of frozen
native and labeled cells did not differ, i.e. the integration of
this chelative compound did not affect the cryopreservation.

The results obtained testify to the fact that the Eu (3-
diketones may be used for cell culture study and identifi-
cation. Such capability of this marker as a narrow-band
luminescence is the unique bar-code to confirm the authen-
ticity of long-term stored and transported samples.

The research was carried-out under STCU grant 4358
support.
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MikpoiHkancyAsuis TKAHUHM MPUIIMTONOAIOHOT 3aA03M B OIOMOAIMEpHi KancyAn sik
METOA MOonepeAKeHHs! peakuii BIATOPrHeHHsi Npu TPaHCNAAHTAaUii TBapuHam 3
eKCnepMmMeHTaAbHMM TinonapaTMpeo3om
[.IN. MAcTep
AY “IHCTUTYT eHAOKpuHOAOTIT Ta 0bMiHy pedosuH im. B.[1. Komicapenka AMH Ykpainn”, m. Kuis
Microencapsulation of Thyroid Gland Tissue into Biopolymer Capsules as Preventive
Method Against Rejection Reaction under Transplantation
to Animals with Experimental Hypoparathyrosis
[.P. PASTER

V.P. Komisarenko Institute of Endocrinology and Metabolism of Academy
of Medical Sciences of Ukraine, Kyiv, Ukraine

BaxxMBo0O Mpo0IeMOI0 Cy4acHOT TPaHCIUIAHTOJIOTI] €
MIOIIYK MUISAXIB 3aI00iraHHs peakiii BITTOPrHEHH TpaHC-
IUIAHTATY, IS YOTO 32CTOCOBYIOTh SIK CYIIPECHUBHY TEpAIlilo,
TaK 1 METO/T MIKPOIHKAIICYJIAMIT TKaHWHHU. BigomMo, 1o Mik-
poxkaricyu 3 6iomosiMepiB IPOHKUKHI JUIs TOPMOHIB, OXKUB-
HUX PEYOBHUH i KHCHIO, aJie He IPOHHKHI [UIs KOMITOHSHTIB
IMYHHOI CHCTEMH.

Merta poOoTH — OIIHUTH e(heKTUBHICTH aJ10- | KCCHOTPaHC-
IuIaHTalii MiKpOIHKAaINCyJIbOBaHOI TKAHHMHU MPUIIUTOIO-
Ni0HOT 3a/103K I KOMIICHCAIIT €KCIIEPUMEHTAIBHOTO
rifnonapaTupeosy.

MiKpOiHKanCy AL MapaTHPeoiaHOT TKAHUHU JIFOIUHH
1 IIypiB B aJIbTiHATHI KAIICYJIN IPOBOAATE 33 CTAaHIAPTHHUMHU
Metonamu [ Smidsred O. and Skjdk-Brak G., 1990; Zimmer-
mann U. etal., 2001]. MikpoiHKarcy/1b0BaHy TKAHHHY KYJIBTH-
BYIOTB B cepenoBuiii RPMI1640 3 eMOpioHanbHOO CHpOBAT-
K010 (yactuna rpo6 mictuth CaCl, B xoHUEHTpai{ 2,0 MMOJIB/T)
ripu Temnepatypi 37°C abo TpaHCILIaHTYIOTh (iAMIKIPHO
YW BHYTPIIIHROYEPEBHO) IIypaM i3 CTAaUM IicIsIomepa-
LiifHAM Tinonapatupeo3oM. B pi3Hi TepMiHN KyJIETHBYBaHHS
Ta MicIisl TPAHCILIAHTALi] TPOBOSTH CBITIIOMIKPOCKOIIHI
JIOCITIJDKEHHSI alIbT1HATHUX KAICyJl 1 TKAHMHU TPUILUTOIIO-
JIOHOT 3aJ103H, & TAKOXK TOPMOHAJIBHI Ta 010XIMIYHI A0 CITi-
JUKCHHS B CEPEIOBUIIII KyIFTUBYBaHHS 1 CHPOBATII KPOBi
[Ty piB-pEHHUIIIE€HTIB.

BcraHOBIIEHO, 110 OCHOBHI XapaKTEePUCTHKH AJTbIiHATHHX
MIKpPOKAIICYJT 3aJIe)KaTh BiJl XIMIYHOT CTPYKTYPHU Ta KOHLIEH-
Tpatii GiornoiMepy, a TAKOXK BiJ] XIMIYHOTO CKJIAJLy TeJIeyTBO-
PIOIOYOTO PO3UUHY. AJIbTiHATHI MIKPOKAIICYIU 30epiratoTh
LUTICHICTH POTAToM 49 116 KynbTrByBaHHS Ta 90 1110 micis
TpaHCIUIaHTalii. MiKpoiHKarcy1b0BaHa TKAHUHA IPULLIATO-
moi0HO1 371031 IIYPiB 1 JIFOAMHU 30epirae 0CHOBHI MOpdo-
(yHKLIOHANBHI BJIaCTHBOCTI (30KpeMa, 34aTHICTh apaTh-
PCOLIUTIB JIFOIMHU CEKPETYBATH TapaTrOPMOH 1 X Yy TIIMBICT
JI0 BIUTMBY HaJUIMIIIKY O3aKJTITHHHOTO KaJIBIIi0 HA CEKPELIi0
TOPMOHY) B JIMHAMIL[i OPraHHOTO KyJIbTUBYBaHHs. TpaHc-
IUIAHTATH MiKPOIHKAIICYIbOBAaHOT TapaTHPEOiHOT TKAHUHU
JIFOIFHY T Iy PiB 30€piraroTh CBOKO KUTTE3MATHICTD 1 PyHK-
[IOHAJIbHY aKTHBHICTh BIIPOJIOBX TPUBAJIOTO Yacy MicCIs
TpaHCILIaHTAllii, 2 TAKOXK MO3UTHBHO BILTMBAIOTh HA ITOKA3-
HHKH 3arajIbHOTO 1 BUIBHOTO KAJIBIIIFO B KPOBI IIIyPIB 3 €KCIIC-
PUMEHTAJIBHUM TilIONapaTHPEO30M: HOBHA KOMIICHCALis
TINOKAJNBIIIEMIT CIIOCTEPIraeThCA MPU  ANOTPAHCIUIAHTALIT
SHJOKPUHHOI TKAHIHH, Mai)ke MOBHA KOMITCHCALIisl — IPH
KCEHOTpaHCIUIAHTAIlil.

TakuM YMHOM, MIKPOIHKAIICYIIsIist e)EKTUBHO 3aXHILA€
TpaHCIUIAHTAT BiJ] IMyHHOT ‘‘aTaki’ peLMITIEHTA, a TPaHCIUIaH-
Tallisg MiKpOIHKaICyIb0BaHOI TKAHWHU MPHUITUTONOAI0HOT
3aJ1031 JIFOAUHY 200 LIypiB 30aTHA eHEKTHBHO KOMIICHCYBATH
TOPMOHAJIBHY HEIOCTATHICTbh MPH EKCIIEPUMEHTAITEHOMY
rirnornapaTupeosi.
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An important problem in actual transplantology is
search for ways to prevent the transplant’s rejection
reaction, for this purpose both suppressive therapy and
tissue microencapsulation method are applied. Biopolymer
microcapsules are known as permeable for hormones,
nutrient substances and oxygen, but not for immune system
components.

The research was targeted to estimate the efficiency of
allo- and xenotransplantation of microencapsulated tissue
of thyroid gland to compensate experimental hypothyrosis.

Microencapsulation of human and rat’s parathyroid
tissue into alginate capsules is performed by the standard
technique [Smidsred O. and Skjék-Brek G., 1990; Zimmer-
mann U. et al., 2001]. Microencapsulated tissue is either
cultured in RPMI1640 medium with embryonic serum (a part
of samples contains CaCl, in 2.0 mmol/l concentration) at
37°C or transplanted (subcutaneously or intraperitoneally)
to rats with a permanent post-operative hypoparathyrosis.
In different culturing terms and after transplantation the
light microscopic studies of alginate capsules and para-
thyroid gland tissues, as well as hormonal and biochemical
studies in culturing medium and rat-recipient’s blood serum
have been performed.

The principal characteristics of alginate microcapsules
were established to be dependent on chemical structure
and concentration of biopolymer, as well as on chemical
composition of gel-forming solution. Alginate microcap-
sules preserve the integrity within 49 culturing days and 90
days after transplantation. Microencapsulated tissue of hu-
man and rat’s parathyroid gland preserves the main morpho-
functional properties (excepting the capability of human
parathyreocytes to secrete parathyroid hormones and their
sensitivity to the effect of extracellular calcium surplus on
hormone secretion) in organ culturing dynamics. The trans-
plants of microencapsulated human and rat’s parathyroid
tissue preserve their viability and functional activity within
a long-term after transplantation, as well as positively affect
the indices of total and free calcium in rat’s blood with
experimental hypoparathyrosis: complete compensation of
hypocalcemia is observed at endocrine tissue allotrans-
plantation and almost complete one at xenotransplantation.

Thus, microencapsulation efficiently protects transplant
against a recipient’s immune “attack” and the trans-
plantation of microencapsulated tissue of human or rat’s
parathyroid gland is capable to efficiently compensate the
hormonal failure
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KomOuHMpoBaHHasi KCEHOTPAHCNAAHTaUMS KPUOKOHCEePBUPOBAHHOM
OPraHOTUMUYECKON KYABTYPbl MAM OCTPOBKOB TMOAXKEAYAOYHOW XKeAe3bl
npy 3KCNEepUMEHTaAAbHOM CaxapHOM AnaOete 1 Tuna
E.N. Aeray, H.B. Koaor, I'.A. bBoxok
MHCTUTYT npobaem Kpnobuorormu mu kpmomesnumHsl HAH Ykpaunrbl, r. Xapbkos
Combined Xenotransplantation Either of Cryopreserved Organotypic Culture
or Pancreas Islets Under | Type Experimental Diabetes Mellitus
E.l. LecacH, N.V. KoLot, G.A. BozHok

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

Caxapnbiit nuaber (CIl) 3aHUMaeT 3HAYUTEIHLHOE MECTO
cpenu HanboJiee pacHpOCTPaHEHHBIX 3a00JIeBaHUI COBpe-
MEHHOCTH. TpaHCIIaHTaIMsI MOJDKENYIOUHON XKele3bl WIn
HW30JINPOBAHHBIX OCTPOBKOB IOJKEIYIOUYHON >Keae3bl
(OITK) ocraercst eTMHCTBEHHBIM METOJIOM, KOTOPBIH TIO3BO-
J5ieT 1OOUTHCS aJeKBaTHOM PETYIAIUN YIIEBOAHOTO OOMEHa
Ha YpOBHE OpraHu3Ma U OTAAJIUTh WIN UCKIIIOYUTh Pa3BUTHE
BTOPUYHBIX OCIOXHeHHH. KoMOuHMpoBaHHas TpaHCILUIaHTa-
IIUST MOXET SIBIATHCA (PAKTOPOM, KOTOPBIH MPOIOHTHPYET
BeikuBaeMocTh OIIDK. Ha ceromus uMmeroTcs naHHBIE 00
ycneumHoM ¢yHkiuonuposanuu OIDK mpu TpaHcmiaHTa-
1y ¢ xieTkamMu CepTonu ceMeHHUKOB. OIHAKO HACKOJIBKO
Oynet 3p(eKTUBHBIM 3TOT MOAXO] IPHU HCIOIH30BAaHUH HE
CYCIIEH3MOHHBIX, @ OPraHOTHUIIMYECKHX KYNbTYp, TpeOyeT
JaTbHENIero U3y4YeHusl, TaKk Kak TaKhe KyJIbTYphbl CoIeprkar
KJIETKU YHAOTENHS, “TacCaXUpHbIe” JEHKOIUTHI, KIETKA
MPOTOKOB, YTO YBEJIMYUBACT CIIOCOOHOCTh TAKOrO OMOJIOTH-
YeCcKOro MaTepuana K CTUMYISIIIMA UMMYHHOTIO OTBETa MpH
TpPaHCIUIaHTALUH.

Ilesnp paGoOThl — U3YYUTH CTENIEHb KOMIEHCAIMU JKCIIe-
pumenTtansHoro CJI 1 tuna nocie KOMOMHUPOBaHHOHM Kce-
HOTPAHCIUIAHTAIIMM KPHOKOHCEPBUPOBAaHHOW OPTaHOTHIIH-
yeckod kynbTypsl unu OIIK Ha ocHOBe ompeaeneHus
KOMILJIEKCa TOoKa3aTeneil yrieBofiHoro ooMeHa.

OpraHoTUNHUYECKYIO0 KYJIbTYpPY IODKEITYI0YHOMN >KeJe3bl
(OKIIX), opranotunudeckyo KyasTypy cemeHHHkoB (OKC),
OITX u xnetrku Cepronu mosydaau OT HOBOPOXKAECHHBIX
nopocsaT. CaxapHblid AnabeT BBI3bIBAIN Yy 3—4-MeCAYHBIX
KpBIC U y 5-6-MECAYHBIX KPOJIUKOB IIyTEM OAHOPa30BOM
BHYTPUBEHHOH HMHBEKIUU CTPENTO30TOLMHA HJIH ajllo-
KkcaHa. ExXeHeneNbHO B CHIBOPOTKE KPOBH M3MEPSIIH: ypO-
BEHb IJIIOKO3bl — INIIOKO300KCHIA3HBIM METOJOM, COIEepKa-
HUue MHCyiauHa u C—menTtuga — UMMYHO(QEpPMEHTHBIM U
PagroOU30TONHBIM METOJaMHU.

YCTaHOBIEHO, YTO HCIONb30BaHUE KOMOMHUPOBAHHOM
TpaHCIUIaHTauuu KpuokoHcepBupoBaHHeIXx OKIDK ¢ OKC
YCKOPSIIO KOPPEKIMIO TUIIEPIIMKEMUH (2 HeleIn B OTIINYHE
oT 3—-4 Hexenb NPU MOHOTPAHCIJIAHTAILIUU KPUOKOHCEP-
BuposanHoii OKII)K). Ha ocHoBaHuM KoMILIEKca IoKasaTe-
Jell yreBosHOro oOMeHa (TeCT TOJEPaHTHOCTH K INIFOKO3€,
coziep’KaHHe DINKO3UIMPOBAHHOTO I'eMOIVIOONHA) yCTaHOB-
nena xommeHcanus CJIl y KHUBOTHBIX ¢ KOMOMHUPOBaHHOM
TpaHCIUIAHTAIMEeN TKaHeW IMOJKEITyJOYHOH XKene3bl U
CEMECHHHUKOB Ha JUTUTEIIBHOM CpoKe HaOroneHus (3 mecsina).

WutpanopransHas moHoTpancmiaanTanus OIDK HoBo-
POXIEHHBIX TIOpPOCAT B TedeHue 12—14 cyTok mpuBoamia K
HOPMAaJIM3allUi YPOBHSI INIIOKO3Bl Y PELMIINEHTOB, OJHAKO
nocine 29-31 cyTok HabmrogaNICs BO3BpAT FUIEPIIIMKEMUYIec-
Koro cocrtosiHusA. UHTpamopraibHas KOMOMHUPOBAHHAA
tpancmnantauus OIDK ¢ kierkamu Ceprosnu mo3BoJisiia
MOBBICUTH BBKHBAEMOCTH OCTPOBKOB B 2,3 pasa IO CpaBHe-
HUIO C MOHOTpaHcIIaHTatoM. CTerneHb KOMIICHCAIUU yTIJe-
BOJHOTO OOMEHA Yy HBOTHBIX C KOMOMHMPOBAaHHOW TpaHC-
IUIaHTaleld Oblla 3HAUUTEIBHO BBINIE, YEM Yy XKHMBOTHBIX C
MOHOTpAHCIJIAHTALUEH.
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Diabetes Mellitus (DM) holds a high position among
the most spread actual diseases. Transplantation either of
pancreas or isolated pancreas islets (PIs) has remained the
unique method, enabling to achieve an adequate regulation
of carbohydrate metabolism at an organism’s level and to
remote/or exclude the development of secondary compli-
cations. A combined transplantation may be the factor,
prolonging the PIs survival. Nowadays there are the data
about a successful PIs functioning under transplantation
with testicular Sertoli cells. However the question about
this approach efficiency when using organotypic cultures,
but not suspension ones, needs to be studied in future,
since such cultures contain endothelial cells, “passenger”
leukocytes, duct cells, that augments this biological material
capability of immune response stimulation under transplan-
tation.

This research was aimed to study the compensation
degree of experimental I type DM after combined xenotrans-
plantation of cryopreserved organotypic culture or Pls,
based on determining the complex of carbohydrate metabo-
lism indices.

Pancreas and testicular organotypic culture (POC) and
(TOC), correspondingly, PIs and Sertoli cells were derived
from newborn piglets. DM was induced in 3-4 months’ rats
and in 5-6 months’ rabbits via a single intravenous injection
either of streptozotocin or alloxan. Glucose level and insulin,
C-peptide contents were weekly measured in blood serum
with glucose oxidase method and immune enzyme and
radioisotope ones, correspondingly.

Usage of a combined transplantation of cryopreserved
POC with TOC was established as accelerating hypergly-
cemia correction (2 weeks versus 3—4 ones under mono-
transplantation of cryopreserved POC). Basing on the comp-
lex of carbohydrate metabolism indices (glucose-tolerance
test, glycosylated hemoglobin content) there was establi-
shed the DM compensation in animals with a combined
transplantation of pancreas and testicular tissues within a
prolonged observation term (3 months).

An intraportal monotransplantation of newborn piglet’s
PIs within 12-14 days resulted in glucose level normalisation
in recipients, but following 29-31 days the return to hyper-
glycaemic state was observed. An intraportal combined Pls
transplantation with Sertoli cells enabled to a two-, three-
fold increase in islet survival compared to the monotrans-
plant. The compensation extent of carbohydrate metabolism
in animals with a combined transplantation was significantly
higher than in those with monotransplantation.
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OueHka 3(p(peKTUBHOCTU BbICOKOAO3HOW XMMMOTEpaNnuu C MOCAEAyIoLed
TPaHCNAAQHTaUMENW ayTOAOTMYHbBIX TeMOMO3TUYECKMX KAETOK
Yy OOAbHbLIX MHOXXE€CTBEHHOW MMHEAOMOM
T.I. 3arockmHa, H.B. MuHAEBA, H.A. MEeaBEAEBA, E.IM. CBEAEHLIOB, H.B. VCAEBA,
A.C. AvamnumH, K.A. MapTeiHOB, A.A. KocTses, C.B. YTEMOB
Kuposckuii HUM rematororim u nepeamBanns Kposu PocmeATexHOAOrni
Assessment of High-Dosed Chemotherapy Efficiency with Following Transplantation
of Autologous Hemopoietic Cells in Patients with Multiple Myeloma
T.P. ZacoskINA, N.V. MINAYEVA, N.A. MEDVEDEVA, E.P. SVEDENTSOV, N.V. ISAYEVA,

A.S. LucHININ, K.A. MarRTYNOV, A.A. KosTYaYey, S.V. UTEMOV
Kirov Research Institute of Hematology and Blood Transfusion, Russia

Yenexu B JIeUeHIN MHOKEeCTBEHHON Muenaomsl (MM),
JOCTUTHYTHIE 3a IoceqHue 15 net, cBA3aHbI ¢ pa3paboTKOM
U BHEAPEHHEM B KIIMHUYECKYIO IPAKTHKY BBICOKOIO3HOU
XUMMOTEPAIHH € [IOCIIEAYIOUIEH TpaHCIIaHTaluEHR ayTOJIO-
TMYHBIX TEMOITO3THYECKHX CTBOJIOBBIX KJIIETOK Iepudepudec-
Ko kpoBH. Mcmonp3oBarne BeICOKoA03HO# (140 mm 200
MI/M?) XHMHOTEpanuy MeJ(araHoM HO3BOJISIET NOTYyYUTh
oJTHbIE peMuccun y 24—75% nepBuuHbIX 001bHBIX MM, a
TOKCHYECKass CMEPTHOCTH IPH 3TOM B IPYIIIE MOJOABIX
OosbHBIX He TpeBbimaeT 5%. Kiaccuuecknm npumepom
TaKO# Teparmuu MOXET CIYXHUTh mporpamma total therapy
(B. Barlogie). OnHako BBICOKOIO3HOE JIeueHHE C TOCie-
nytomieit aytoTIICK mpu MM Bce ke He peaoTBpaIiaer
pa3BUTHE PELUANBOB.

B nepuoz ¢ 2002 o 2007 rox 14 GoapHEIM (My>K9IHH — 4,
seHmyH — 10) MM 6rplita mpoBezieHa BBICOKOI03HAS XUMHO-
tepanus ¢ nocnenytomeii ayroTTICK. Bo3zpacT 60nbHBIX —
ot 40 no 55 ner (Memmana 49 ner). V 10 (72%) 60nbHBIX ObLTa
JquarHoctrposana IgG muenoma, y 2 (14%) —muenoma benc-
Jxonca n 'y 2 (14%) — Hecekperupyronias gopma MM.
WupyknuonHas xuMuorepanus BKimoyana 3-4 Kypea mo
nporpamme VAD, nanee npoBoauiICs Kypc BEICOKOI03UPO-
BaHHOTO ITHKI0(hochana ¢ mociemyromiei 3aroropkoit CD34*
KJIETOK Ha CerapaTopax HeMpephIBHOTO TOKA KPOBH. 3aTeM
BBINOJTHSANACH OfHOKpaTHAs (12 60NBHBIM) TN HE TTO3THEE
6 mec. nBoitHas (2 6onpHEIM) ayTo TTICK. ITponomkurens-
HOCTb [TepUOo/ia HAOII0IeHHs 32 OOJILHBIMU I1OCIIE 3aBepIIIe-
HUs edeHus koiebnercs ot 1 1o 38 mec. (Meauana 8 mec.).
Ha ceropssmnuii 1eHb MoJIHAs pEMUCCHS COXpaHsIeTCc y 8
n3 14 (57%) 6onbHBIX. Y 4 (29%) 60nbHBIX yepe3 3—27 mec.
(Mennana 10,5 mMec.) mocie TpaHCIUTAHTAIMK OB BBISBICH
petmanB 3a0omneBanus. TokcHuecKas IeTaIbHOCTb COCTaBHIIA
14% ot acmepruiiesa Jerkux. Menuana Oe3peruIuBHON
BBDKHBaeMOCTH 00ybHEIX MM cocrasuia 21 mec. Oxuae-
Mast TpeXJICTHSAA Oe3pelANBHAs BBKUBAEMOCTb PaBHACTCS
31%. Cpeau G0NBHBIX ¢ penuauBaMu 3aboneBanus y 50%
000CTpeHHe HACTYIIIIO B TEYCHHE TIEPBHIX 12 Mec. mocie
TpaHcmanTauuu. [Ipu 3ToM penuaussl ObuH 3aduKCUpO-
BaHbI Y OOJIBHBIX, Y KOTOPBIX HE JOCTUTHYTA MTOJHAS PEMHUC-
CHsl ITOCTIe KypCOB MHAYKIIMOHHOHN Tepanuu. MeanaHa 06-
el BBbKUBAeMOCTH cocTaBuiia 34 mec.

Takum 00pa3oM, BEICOKOZO3HAS XUMHOTEPAITHSI C TIOCIIe-
nytomteit ayroTIICK no3Bonmiia nosoBuHe 00abHBIX MM
IIPOXKUTH OKOJIO 2 JIeT 6e3 obocTpeHus 3aboneBanus. B to
K€ BPeMsI PUCK Pa3BUTHUS PEIIUANBOB OCTACTCS ITO-TIPEXKHE-
MY BBICOKHAM M HEM30€XHBIM ITPH TAHHOM BHJIC TEPAIIHH.

NMPOBJIEMbI
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Achievements in treating multiple myeloma (MM) within
the recent 15 years are associated to the development and
introduction into clinical practice of a high-dosed chemo-
therapy with following transplantation of autologous
hemopoietic stem cells of peripheric blood. The usage of
high-dosed (140 or 200 mg/m?) chemotherapy with melphalan
enables the complete remissions in 24-75% of primary
patients with MM, thereat a toxic mortality in the young
patients’ group does not exceed 5%. The total therapy prog-
ram (B. Barlogie) may serve as the standard example of this
therapy. However, the high-dosed treatment with following
autoSCT at MM does not even prevent the relapse develop-
ment.

Within the period from 2002 to 2007 14 patients with
MM (4 men and 10 women) received a high-dosed chemo-
therapy with following autoSCT. Patients were 40-55 years
old (49 years median). The IgG myeloma was diagnosed in
10 patients (72%), the Bence Jones myeloma in 2 (14%) and
non-secreting MM in 2 (14%). The induction chemotherapy
comprised 3-4 courses by the VAD program, afterwards there
was performed the course of a high-dosed cyclophos-
phanum with following procurement of CD34" cells using
the continuos blood separators. Then a single (12 patients)
or double (2 patients) autoSCT not later than 6 months have
been done. The duration of observation period after treat-
ment completing varies from 1 to 38 months (8 month
median). Nowadays a complete remission is kept in 8 from
14 patient (57%). In 4 patients (29%) 3-27 months after
trans-plantation (10.5 months median) the disease relapse
has been revealed. A toxic lethality was 14% of the lung
aspergillosis. The median of relapse-free survival of MM
patients was 21 months. The expected three-years’ relapse-
free survival is 31%. Among the patients with disease relapse
in 50% the aggravation occurred within the first 12 months
after transplantation. At the same time the relapses were
registered in patients with non-achieved complete remission
after induction therapy courses. The total survival median
was 34 months.

Thus, a high dosed chemotherapy with following auto-
SCT enabled a half of MM patients to live about 2 years
with no disease aggravation. At the same time, the risk of
relapse development has still remained high and inevitable
at this therapy.
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O heKTUBHOCTL BbICOKOAO3HOW XMMMUOTEPANUM C TPAHCMAAHTALMEN
AQYTOAOTMYHBIX CTBOAOBBLIX KAETOK Y OOAbHBbIX C MPOrHOCTUYECKH
HeOAaronpusTHLIMM BapuaHTamn AMm¢ombl XOAKKMHA
H.B. MuHaeBa, H.A. MeaBEAEBA, E.IM. CBEAEHLIOB, T.T1. 3ArOCKMHA,

I.A. 3anuesa, H.B. Ucaesa, A.A. KocTses, C.B.YTEMOB
Kuposckuii HUM rematororim u nepeamBanns Kposu PocmeATexHOAOrni
Efficiency of High Dose Chemotherapy With Transplantation of Autologous Stem Cells
in Patients With Prognostically Unfavorable Variants of Hodgkin’s Lymphoma
N.V. MINAYEVA, N.A., MEDVEDEVA, E.P. SVEDENTSOV, T.P. ZAGOSKINA,

G.A. ZAYTSEVA, N.V. IsaEva, A.A. Kostvaey, S.V. UTEMov
Kirov Research Institute of Hematology and Blood Transfusion, Russia

[TpoBeneHHbIE HCClIeJOBAaHMS TTOKA3AJIH, YTO BHICOKO/I03-
Has xumuotepanus (BXT) ¢ mocnenyromeit TpaHCIUTaHTAa-
LMel TeMOMOATHYECKUX CTBOJIOBBIX KJIETOK SIBIISIETCS
MIEPCIIEKTUBHBIM M PEATbHBIM METOJIOM JIEUCHHUS OOJIBHBIX
C PE3UCTEHTHBIMHU U PEIUIUBUPYIOIIMMU (pOpMaMu JHM-
¢dbombr XomkkuHa (JIX). HacToTra TOCTHIKCHHS IOJHBIX
peMuccHil y 3TOM Kateropuu 00JIbHBIX, IO JAHHBIM Pa3JIiy-
HBIX aBTOPOB, KoJieOeTcs ot 36 10 76%, a TpexJieTHsis 0e3-
penuarBHas BEDKUBAaEMOCTh JocTuraeT 37-50%.

B otnenenun tpancmnanTaryu kinHukd KHUM T'TIK ¢
1994 1o 2007 rox BEICOKOJIO3HYIO XMMHOTEPAIHIO C TIOCIIe-
JYIOIIEH TpaHCIUIaHTALMEH ay TOIOTHYHBIX TeMOIIO3THYEC-
KHX CTBOJIOBBIX KJ1€TOK Noxyuniin 20 nanuentos ¢ JIX. Bos-
pact O0JIBHBIX cocTaBma OT 15 10 47 net. [Ipu mocTanoBke
MIEPBUYHOTO IUAarHo3a 4 CT. ycTaHoBlIeHa y 35% MalyeHToB,
3 ct. — 50%, 2cT. — 15%, B-cumnromsl BeisiBaeHBl Y 60%
6onbHBIX. [Iprannoii mpoBenerns BXT 60% Obla nepBud-
Hast pe3UCTeHTHOCTH (60%), 10% — mo3auue pedpakrepHbie
peunauBkl nanueHToB, y 20% BXT mpoBeneHa B KauecTBe
KOHCONMUIAUU |- peMUCCHH B NMPOABUHYTOW CTaguu
3aboneBanus. Jlo mpuHATHA pemienus o npoeaeHnu BXT
MAUEHTHI TOTy4rId 6-14 KypcoB xumuorepanuu. B kauect-
B€ [IPEATPAHCILIAHTALIHOHHON OATrOTOBKY 75% MalreHToB
nosryunnu nporpaMmmy BEAM, 25% — pexxum CVB. B ka-
YeCTBE IeMOIO3THYECKOTO MaTepralia KOCTHBIN MO3T™ C-
none3oBatics: B 60% citydaeB, CTBOJIOBBIE KIETKH IEpU(epH-
yeckoil kpoBU — B 40%.

Menunana repruo/ia BOCCTaHOBJICHUS yPOBHS HEUTPOhH-
noB 6omee 0,5%10%m cocraBuna 18 gHel, TpOMOOIMTOB
6onee 20x10%/1—21 nens, B Teuenue 100 nHel IeTaIBHOCTD
coctaBuia 5%. [Tocne npoBenenuss BXT nmonuas pemuccus
JIOCTUTHYTA Y 65% ManMeHToB, HETIOATBEPKICHHAS ITOJTHAS
pemuccus —y 10%, ITUTETBHOCTS PEMHCCHHU COCTaBHIIA OT
10 mo 156 mecsues. Pennans 3a0oneBanus pa3Bmwicay 15%
OOJBHEIX B CpOKH OT 7 10 11 MecsneB HabmoneHus, 1(5%)
MIAIIMEHT ITOTHO B COCTOSIHAU PEMHICCHH depe3 36 MecseB
nocyie BXT ¢ TpaHcuianTaiye reMorno3TH4ecKix CTBOJIO-
BBIX KJIETOK OT COITYTCTBYIOIIEH ITATOJIOTHH.

[Momy4eHnHbIe pe3ynbTaThl IEMOHCTPHPYIOT BBICOKYIO
3¢ PEeKTUBHOCTH 3TOTO METOJA TEPalHK IPH IPOTHOCTH-
YeCKH HeOJIaronpusITHEIX popmax JTUMGPOMbI XOPKKUHA U
COIIOCTaBUMBI C pe3yJbTaTaMHU JICUCHHS B CTICHUAIN3HPO-
BaHHBIX KJIMHUKaxX Poccun u YkpauHsl.

NMPOBJIEMbI
KPUOBMOJIOTUM
T. 18, 2008, N22

The studies performed till now have shown that high
dose chemotherapy (HDC) with following transplantation
of hemopoietic stem cells is perspective and actual treatment
method for the patients with resistant and recurrent forms
of Hodgkin’s lymphoma (HL). The frequency of achieving
the complete remissions in this group of patients according
to the data of different authors varies from 36 to 76% and
three-years’ survival with no relapses reaches 37-50%.

At the Clinical Department of Transplantology of the
Kirov Research Institute of Hematology and Blood Trans-
fusion since 1994 to 2007 20 patients with HL received a
high dose chemotherapy with following transplantation of
autologous hemopoietic stem cells. The patients’ age was
from 15 to 47 years old. When making the primary diagnosis
of the 4" grade it has been found in 35%, the one of the 3™
grade for 50%, the 2™ one for 15%. B-symptoms were found
in 60% of patients. The reason of giving HDC was primary
resistance (60%), late refractory relapses in 10%, HDC was
done as consolidation of the 1% remission in an advanced
disease stage. Prior to the solving the task of HDC perfor-
ming the patients received 6—14 chemotherapy sessions.
As pre-transplantation preparing 75% of patients have
received the BEAM program, CVB regimen for 25% ones.
Bone marrow was used in 60% of cases as hemopoietic
material, and peripheric blood stem cells in 40%.

Median of the recovery period for neutrophils level of
more than 0.5%10°1made 19 days, 21 days for platelets more
than 20x10%/1 , the lethality for 100 days made 5%. After
HDC a complete remission was achieved in 65% of patients,
non-confirmed complete remission in 10%, remission dura-
tion was from 10 to 156 months. The disease relapse develo-
ped in 15% of patients within the terms from 7 to 11 obser-
vation months, 1 patient (5%) died in a remission state in 36
months after HDC with transplantation of hemopoietic stem
cells from the accompanying pathology.

The obtained results demonstrate a high efficiency of
this therapy method at prognostically unfavorable forms of
Hodgkin’s’ lymphoma and are comparable with the treatment
results in specialized clinics of Russia and Ukraine.
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BAusiHMe cpeAbl KYALTUBMPOBaHMSI Ha >KM3HECNOCOOHOCTb OucmaobakTepuii nocae
KPUOKOHCepBaLun
A.B. CraoreHko, .M. Hosumk
Muctutyt mukpobmorormn HAH beaapycu, r. MuHck
Effect of Medium Culturing on Bifidus Bacteria Viability After Cryopreservation

A.V. SIborenko, G.I. Novik
Institute of Microbiology of the National Academy of Science of Belarus, Minsk, Belarus

KpuokoHcepBanus siBisiercss 3QpPEeKTUBHBIM METOIOM
XpaHEHHs ITPOU3BOICTBEHHBIX 1 KOJUICKIIMOHHBIX KYIIBTYD,
o0ecIeunBaroIUM COXPaHHOCTh )KU3HECTIOCOOHOCTH, OC-
HOBHBIX MOP(GO(DYHKIIMOHATBHBIX M TEHETHUECKUX CBOHCTB
MHKpPOOPTaHU3MOB B T€UEHHE JITUTEIBHOTO BpeMeHH. MHO-
TOYHCIICHHBIE SKCIIEPUMEHTAIbHbIC JaHHBIE CBUICTEIb-
CTBYIOT, YTO )KH3HECTIOCOOHOCTh MUKPOOPTaHIU3MOB ITOCIIE
KPHOKOHCEPBALIMH 3aBUCHT OT psifia pakTopoB, B YaCTHOCTH
Cpeibl, UCTIONB3yEeMOH IS KYJIFTUBUPOBAHUS KIETOK Iepest
3aMOpaKUBAaHUEM.

Lenp paboThl — H3YUNUTH BIUSHUE CPEAbI KYJIBTHBHPO-
BaHWsI Ha BEDKMBAEMOCTb On(HI00aKTepHii TOCIIE KPHOKOH-
cepBally.

OOBEeKTOM HCCeIOBaHUH CITyKWI mTaMM Bifidobac-
terium adolescentis 94 BUUM. KpuokoHcepBanuu moasep-
ranmu 18—20-4acoBble KyJIbTypbl, BeIpalieHHble ipu 37°C B
cnenyronwx cpenax: MRS ¢ no6asnennem 0,05% L-tucrenHa
(MRS-C), “budunym” (b)) u tnormuxonesoit (TT'). B
KauecTBE CYCIIEH3MOHHON CpeJibl IPUMEHSUIH (PH3HOJIOTH-
yecknil pacTBop. OOpasipl 3aMOPAKHUBAIH ITyTEM HETIO-
CPEACTBEHHOT'0 OTPYKEHHUS B )KUAKHH a30T.

IIpu nccnenoBanuy xKU3HECIOCOOHOCTH OMdHI00aKTE-
puii mocie KpHOKOHCEPBALMHU YCTaHOBJICHO, YTO BBKHBAE-
MOCTB KJIETOK, BEIpaiieHHbIX B cpenie MRS-C (82%), nocto-
BEPHO BHIIIIE KJIETOK, BhIpaieHHbIX B cpenax TI (50,9%) n
B/ (48,1%). B T0 e Bpemsi HoKa3aTeIn HaKOIUIEHUs OHo-
Macchl ¥ aKTUBHOCTH KHCIIO0TOOOpa3oBaHUsA uepe3 24 4
KyJIbTUBUPOBAHUS, MOJyICHHBIEC A1 KPHOKOHCEPBUPO-
BaHHBIX KJIETOK HE3aBUCUMO OT CpeJIbl KyJIBTHBUPOBAHHUS ITe-
pen 3aMopakMBaHUEM, NMPAKTHYECKH HE OTIUYAINCH OT
BEJIMYMH, TIOJTyYEHHBIX JJIS1 HHTAKTHBIX KJIETOK. M3ydeHue
ycTodnBOCTH OM(hMT00aKTEPHiA K IEHCTBUIO CTPECCOBBIX
(haKTOpOB BBISIBIIIO CYIIECTBEHHOE YBEINYCHUE YYBCTBH-
TENBHOCTH KPHOKOHCEPBUPOBAHHBIX KYJIBTYP K KHCIOTHOMY
IIOKY: BBDKUBAEMOCTb KJICTOK, BBIpaIlieHHBIX B cpesie MRS-C,
cHmwkanach Ha 23,3%, b1 —25%, TT —28,7% 1o oTHOILIEHHIO
K IIOKa3aTeNsiM BBDKMBAEMOCTH MHTAKTHBIX KJIETOK. YCTOHYH-
BOCTb OM(HI00aKTEpHii K TEIIIOBOMY IIOKY MOCJIE KPHOKOH-
CEepBALIK HE3aBUCHMO OT CPeJIbl IPEIBAPUTETIHHOTO KYJIBTH-
BUPOBAHUS JOCTOBEPHO HE H3MEHSIACH.

[omy4eHHbIe TaHHBIE CBUAETENBCTBYIOT, YTO ONTHMATIb-
HOH cpezioit u1st KyIbTHBUPOBaHHs Onra00aKTepnii mepen
3aMopaknBaHueM siBisercss MRS-C, mpuMenenne kotopoit
ITO3BOJISIET HOBBICUTH BBKMBAEMOCTh M YMEHBIIUTD KOJIH-
YECTBO HeJIETATBHBIX IIOBPEXKICHHUH, Pa3BUBAIOIINXCS B KJIET-
KaX JJAHHBIX MUKPOOPTaHN3MOB Ha 3Tarax 3aMOPaKHBaHU-
OTOTpEBA.

Paboma evinonnena npu guuancogoii noddepaicke
BPODU, epanm Ne BO7TK-024.
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Cryopreservation is effective method of storage of
commercial and collection cultures, providing the preserva-
tion of viability and basic morphofunctional and genetic
properties of microorganisms for the long time. Numerous
experimental data testify that the microorganism viability
after cryopreservation depends on several factors, particu-
larly, the medium used for the cell culturing prior to freezing.

The research aim was to study the effect of culturing on
viability of bifidus bacteria after cryopreservation.

The research object was Bifidobacterium adolescentis
94 BIM strain. The cultures of 18-20 hrs were exposed to
cryopreservation, grown at 37°C in following media: MRS
with adding of 0.05% L-cysteine (MRS-C), “Bifidum” (BD)
and thioglycolate (TG). As the suspension medium the
physiological solution was used. The samples were frozen
by a direct plunging into liquid nitrogen.

When investigating the viability of bifidus bacteria after
cryopreservation, it has been established, that survival of
cells, grown in the MRS-C (82%) medium was significantly
higher if compared to the cells grown in TG (50.9%) and BD
(48.1%). At the same time the indices of biomass accumula-
tion and activity of acid production over 24 hrs of culturing,
obtained for the frozen-thawed cells independently on
medium of culturing prior to freezing, practically did not
differ from the intact cells. Studying of bifidus bacteria
resistance to the stress effect revealed the significant in-
crease in sensitivity of frozen-thawed culture to the heat
shock: survival of cells, grown in MRS-C medium decreased
t023.3%, 25% for BD, 28.7% for TG comparing to survival
indices of intact cells. The resistance of bifidus bacteria to
thermal shock after freeze-thawing irrespectively to the
preculturing media did not change significantly.

Obtained data testify to the fact that the optimal media
for culturing of bifidus bacteria prior to freezing is MRS-C,
which application enables to increase the survival and to
decrease the number of nonlethal damages, appearing in
cells of the studied microorganisms at the stages of freeze-
thawing stages.

The work was carried out with financial support from
Belarusian Republican Foundation for Fundamental Re-

search,, grant Ne BO7K-024.
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OuiHka cTaHy nonyasiuii epuTpoUMTIB XBOPUX Ha riNOTMpPeo3 A0 Ta MiCAs
TpaHCNAAHTaUIi KPiOKOHCEPBOBAHOI WUTOMOAIOHOT 3aA03M
3a X po3moAiAoM no iHAekcy cpepuuHOCTi
B.O. MakeaoHCbkA, O.1. TopaieHKO
IHcTuTyT Npobrem kpiobioaorii i kpiomeanunnmn HAH Ykpainm, m. Xapkis
Evaluation of Population State of Erythrocytes of Patients with Hypotheriosis Prior to
and After Transplantation of Cryopreserved Thyroid Gland
for Their Sphericity Index Distribution
V.O. MAKEDONSKAYA, O.l. GORDIENKO

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

Baxuuse iziosoriune 3Ha4eHHS MalOTh F€OMETPUYHI
napameTpy €pUTPOLUTIB, 1110 0OYMOBJIEHO HEOOXIIHICTIO
NPOXOJPKEHHS EPUTPOLUTIB KPi3h HaMEHII Kanisipyu B
UPKYJISLIHHOMY pyciii. 31aTHICT IMX KIITHH 210 Aedopma-
ii TiCHO TIOB’s3aHa 3 iX (OopMO¥0, a came 3 BiTHOMICHHIM
ILTOIITI TIOBEPXHI KIITHHHY A0 ii 00’ eMy. [TorepeaHi mociipKeH-
Hs1 IOKA3aJIH, 110 MOPYyLIIeHHS Y QYHKI[IOHYBaHHI I[UTOIO-
JOHOT 321031 BILTUBAIOTH HA KAPTUHY PO3IO/LTY EPUTPO-
LUTIB 3a iHAeKcOM chepruaHocTi. Po3pobieHuit Hamu MeTox
BH3HAYCHHS IIUTHHOCTI PO3MOILTY €PUTPOIIUTIB 32 iHAEKCOM
cdepuuHoCcTi OyB BUKOPUCTAHUH ISl OL[IHKU CTAHy €PUTPO-
LUTApHOT MOMYJISLI{ Y XBOPUX Ha TIMOTHPEO3 0 Ta Micis
TpaHCIUIaHTAallil KPIOKOHCEPBOBAHOT IIUTONOAIOHOT 3a103H.
[Noka3zaHo, 110 Y BCiX XBOPHX, SIKMX FOTYBAJIU 10 TPAHCILIaH-
Tallii, pO3MOIiI EPUTPOIUTIB 32 i1HAEKCOM C(HEepPHYHOCTI
XapaKTepH3yBaBcsl JOJATKOBUM MaKCUMYMOM B 30HI MaJIUX
iHnekciB cepuanocti (Bix 1,0 mo 1,2). Ile cBimunts mpo icHy-
BaHHsI 3HAYHOI CyOOITyIIALii KIITHH, ONMU3bKHX 10 ceprd-
HuX. Yepes 6 MicCAIIB Mmicisl TpaHCIUIAHTAIil KpiOKOHCEep-
BOBAHOI MIUTOMOMIOHOT 3371031 Y BCIX IO CIIIKEHUX MOMYIIS-
LISIX KPUBI PO3IIOJILTY BUSBIISIFOTH 3MEHILICHHSI TUTOMOT Baru
KJIITHH B 30HI MaJHX 1HACKCIB ChepHUYHOCTI, 1110 CBITYUThH
PO HOpMaJTi3allifo 0aJaHCcy KIIITHH 4€PBOHOT KPOBI, KM
OyB MOpPYLICHUH Yepe3 TOPMOHAIbHY HEIOCTATHICTh MPH
rinoTupeosi. Pe3ynsraTy 00CTeKEHHS Nalli€HTIB TOKa3yTh,
1110 TaKa HOpMaJIi3allisi KpUBUX PO3IMOJIITY Y3TOKY€EThCS 3
HOKPAIIEHHSM CTaHy XBOPHX Ha TilIOTUPEO3 MICJIs TPaHC-
IJIaHTAaIil KPiIOKOHCEPBOBAHOI IMUTOMONIOHOT 3251031 3a
JTAHUMH KIIIHIYHOTO Ta TOPMOHAIBHOT'O IOCII[KEHHSI. 3ampo-
MOHOBAHMUU METOJ BH3HAYCHHS MIIJILHOCTI PO3MOALILY
SPUTPOIIHTIB 32 iHAEKCOM c(hepUIHOCTI MOXKE Oy TH TOIATKO-
BUM iH()OPMATUBHUM TOKa3HUKOM CTaHy XBOPHUX y MPOIIECi
JIKyBaHHS.
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The geometrical parameters of erythrocytes have phy-
siologic importance, stipulated by the necessity of erythro-
cyte transmission through the thinnest capillaries in circu-
latory stream. The capacity of these cells to deformation is
closely connected with their shape, in particular with cell
surface area to volume ratio. Previous investigations have
shown that damages of thyroid gland function affect the
picture of erythrocyte distribution on the sphericity index.
The developed method of determining the density of eryth-
rocyte distribution on the sphericity index was used for
evaluation of erythrocyte population state of patients with
hypotheriosis prior to and after transplantation of cryopre-
served thyroid gland. It has been shown that in all the pa-
tients, prepared for transplantation, erythrocyte distribution
on the sphericity index was characterized by additional maxi-
mum in zone of low sphericity index (from 1.0 to 1.2). It
testifies to the fact of the presence of significant subpopu-
lations, with shape close to spheric. Over 6 months after
transplantation of cryopreserved thyroid gland in all the
investigated populations the distribution curves manifest
the decrease of cell specific density in the zone of low sphe-
ricity index, that testifies to the normalization of red blood
cells’ balance, which was impaired because of hormonal
insufficiency at hypotheriosis. The results of patient’s
examination have shown that this normalization of distri-
bution curves is associated with improvement of patients
with hypotheriosis after transplantation of cryopreserved
thyroid gland according to the data of clinical and hormonal
investigation. The suggested method of determining the
erythrocyte distribution density on the sphericity index may
be an additional informative parameter of the patients’ state
during treatment.
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MN3meHeHUs noka3aTeAeit AaHTMOKCMAAQHTHOW aKTUMBHOCTMU
U NEepPEeKUCHOro OKHUCAEHUA AUIMHMAOB CbLIBOPOTKU KPOBU
E.B. ComoBa, A.A. Powanb, b.I'. CAHAOMMPCKIMI
MHCTUTYT npobaem Kpnobuorornu u kpmomesnumHsl HAH Ykpaunrbl, r. Xapbkos
Changes in Indices of Antioxidative Activity and Lipid Peroxidation of Blood Serum

E.V. Somova, A.D. RosHAL, B.P. SANDOMIRSKY
Institute for Problems of Cryobiology and Cryomedicine
of the National Academy of Sciences of Ukraine, Kharkov, Ukraine

B mocnenHue roasl aKTUBHO M3y4YalOTCS METOABI
JIeUeHUs, OCHOBaHHBIE Ha HCTIOIBb30BaHNH 030Ha. HecmoTps
Ha psia MyONHMKanuil 0 pa3sHOOOPa3HBIX OMOIOTHYECKHX
CBOICTBax 030Ha, BIMSHUE MECTHOT'O IIPHMEHEHHS 030HUPO-
BaHHOTO (pu3monoruueckoro pacrtsopa (ODP) usyueno
HEJIOCTaTOYHO.

Iens nanHON pabOTH — N3yYEHHUE BIIHMSHUS 030HHPO-
BaHHBIX PAaCTBOPOB, 3KcTpakTa ruiareHTs! (O11) opunnHamb-
HOTO HAa aHTHOKCHJAHTHYI aKTUBHOCTb U yPOBEHbB
HNEPEeKUCHOTO OKHCJICHHS CHIBOPOTKH KPOBH KPBIC ITOCIHE
XOJIOZIOBOT'O BO3ZICHCTBHSI.

Ha kppicax-camuax maccoit 200-250 r mogenupoBanu
XOJIOZIOBBIE PaHBI C IIOMOIIBIO METHOTO aNIIINKaTopa Jnua-
MeTpoM 10 MM, OXJTaXKICHHOT'0 KHIKUM a30TOM JI0 TeMITepa-
Typbl —196°C co Bpemenem anrumkanuu 60 c. O30HHpoBaH-
HBI (PM3HOIOTHYECKHI pacTBOP OJIyUYaly Ha CKOHCTPYH-
posannoii B UTIKuK HAH Vkpauns! ycTaHOBKE ¢ FeHeparTo-
poM 030Ha 6e30apbepHOTo THIIA ITyTeM 0apOOTHPOBAHUS
030H-KHCIIOPOJHOM CMECHIO (MCXOIHAsI KOHIIEHT ALl 030-
Ha B ODP 1 mr/i1). PacTBopbI BBOIMIIH [TOAKOXKHO B 30HY XO-
JIOJTOBOM paHbI co 2-X 1o 14-e cyTku skcriepumenTta: ODP
yepe3 10 mun nocnie 6apootupoBanus B oobeme 1 mi; O
opunuHansHed (P 12/9901311) ¢ ¢pusmosornueckum
pactBopoM B cooTHomeHHH 1:1 B oO0veme 1 mu. Uepes
30 MuH ocyuiecTBISIIN 3200p KPOBH AJIsI IPOBEJICHUS aHa-
Jm3a.

AHTHOKCHIaHTHYIO aKTUBHOCTh (AOA) CBIBOPOTKH
KPOBH HCCIIEIOBAIN METOIOM HHAYIIMPOBAHHON XEMHUITIOMH-
HecleHMU Ha crekrpoduryopumerpe «Hitachi F4010»,
paboTaromeM B peXxuMe XEeMHJIIOMHHOMeTpa. MeToa
OCHOBaH Ha CITOCOOHOCTH (PEHHUIIOBOTO dpupa N-mMeThi-
AKPUINHUITKapOOHOBOW KUCIIOTHI Pa3yiaraThCs MOJ NEHCT-
BUEM OKHUCIUTEJIeH ¢ 00pa30BaHUEM HHTEHCHUBHO (hi1yo-
peCcUMpPYIOIUX IPOU3BOIHBIX N-METHIaKpUAOHA.

AOA mccnenoBany B CIEAYOMUX MPyIIax:

—Ha 2-e CyTKH, 3-u U 16-e CyTKH HOocie XOJ0I0BOTO
Bo3zetictrs (XB) u mogkoxHOTO BBeneHNs ODP;

—Ha 16-e cytku nmocie XB u BBenenus Ol

—KOHTPOJIbHBIE HHTAKTHBIE )KUBOTHBIE.

B cBIBOpOTKE KPOBHU OMpEIEIISUTN TaK)Ke HHTEHCUBHOCTh
[TOJI: criekTpodoTOMETpHUUECKH Ha CHEKTPO(IIyopHMeETpe
«Hitachi F4010» mo ypoBHIO TIPOIYKTOB, pEarHPYIOIINX C
THOOapOuTypoBoii kucnotoit (TBK), ¢ mpumeHneHneM OyTa-
Hona. 3a6op kpoBH y KpbIc 1ist aHanmu3a [1OJ] ocymecTrism
13 XBOCTOBOM BEHBI 10/l MHTAJISIIIHOHHBIM 3()MPHBIM HAPKO30M.

CrarucTrdeckyto o0paboTKy MOMy4YEHHBIX pe3yabTaToB
HCCIIeZIOBaHMH TIPOBOVIH 110 MeToxy CthrofieHTa - durepa.

[NonkoxHOE BBEIeHNE KpbICaM 030HUPOBAaHHBIX PacTBO-
POB C KOHIeHTpanuer | Mr/a B Tedenue 14 cyTok mocie
MOJICTTMPOBAHUSI KPHOJIECTPYKLIMH IPUBETIO K JOCTOBEPHOMY
pocty niokazaresneit AOA CBIBOPOTKH KPOBH IO CPABHEHHUIO C
WHTAKTHBIMHU KMBOTHBIMHU. B rpynme ¢ BBepenunem Ol
moJ00HBIH 3P PeKT He OBLT OOHAPYIKEH.

NMPOBJIEMbI
KPUOBMOJIOrUM
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Recently the treatment methods based on ozone use
have been actively studied. In spite of some publications
on different biological properties of ozone, the effect of
local application of ozonized physiological solution (OPS)
was insufficiently studied.

The research aim was to investigate the effect of
ozonized solutions, placenta extract pharmacopoeial (PE)
on antiooxidative activity and the level of lipid peroxidation
of rat’s blood serum after cold effect.

Cold wounds were modeled in male rats of 250-300 g
weight using the 10mm’ copper applicator cooled by liquid
nitrogen down to the temperature of —196°C with the
application time of 60 seconds. OPS was obtained with the
designed at the IPC&C of the National Academy of Sciences
of Ukraine assembly with ozone generator of barrier-free
type by means of bubbling with ozone-oxygen mixture
(ozone initial concentration in OPS is 1 mg/l). The solutions
were subcutaneously injected into the cold wound zone
from the 2™ to 14™ experimental days: OPS in 10 min after
bubbling in the volume of 1 ml; PE pharmacopoeial (P 12/
9901311) with physiological solution in 1:1 ratio in 1 ml
volume. In 30 min the blood was procured for analysis.

Antioxidative activity (AOA) of blood serum was inves-
tigated by the method of induced chemiluminescence with
Hitachi F4010 spectrofluorimeter functioning as chemilumi-
nometer. Into the base of the method the ability of phenyl
ether N-methylacrdiniumcarbone acid for disintegrating un-
der the effect of oxidizers with the formation of intensively
fluorescenting derivatives of N-methylacridone was laid.

AOA was examined in the following groups:

— to the 2™, 3% and 16" day after cold effect (CE) and
after subcutaneous injection of OPS;

—to the 16" after CE and after subcutaneous injection
of PE;

— control intact animals.

Additionally the LPO intensity was examined in blood
serum spectrophotometrically with Hitachi F4010 spectro-
fluorimeter on the level of the products reacting with TBA
using butanol. Blood procurement in rats for LPO analysis
was done from tail vein using inhalation ether narcosis.

The obtained results were statistically processed with
the Student-Fischer method .

Subcutaneous injection of ozonized solution with the
concentrations of 1 mg/l for 14 days to the rats after modeling
the cryodestruction resulted to a statistical and significant
growth of AOA indices in blood serum if compared with
intact animals. In the group with PE the similar effect was
not found.
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Pa3HoHanpaBAeHHOe BAMsiIHME K-CpeAbl OT KYAbTYpPbl OMYXOA€BbIX AUMOLUTOB Ha
npoAucepaTMBHYI0O aKTUBHOCTb U BbDKUBAEMOCTb KAETOK aA€HOKApLMHOMbI
MOAOYHOM kere3bl (MCF-7), pactymmx B 2-D u 3-D KyAbTypax
E.C. Kobeabckas, E.M. TTePEMEAMLIbIHA, A.B. TAPMAHYUYK, M.B. C1AOPEHKO
OT1aereHne BUOTEXHUYECKMX I'IpO6/\€M ANArHOCTUKHU
UHctutyTa npobaem kpuobuorormmn n kpuomeanumisl HAH Ykpannbl, r. Knes
Multi-Directed Effect of K-Medium of Culture of Tumor Lymphocytes on Proliferative
Activity and Survival of Mammalian Gland Adenocarcinoma
Cells (MCF-7) Growing In 2D and 3D Cultures
E.S. KoBeLskAYA, E.M. PEREPELITSYNA, L.V. GARMANCHUK, M.V. SIDORENKO

Department if Biotechnical Problems of Diagnostics of the Institute for Problems of Cryobiology
and Cryomedicine of the National Academy of Sciences of Ukraine, Kiev, Ukraine

Onyxoiu B CHCTEME i71 Vivo TIPEICTaBIIAIOT COOO0M reTe-
POTEHHYIO KJIETOUHYIO TOMYJIALIUIO, KOTOpas PEryIupyeTcst
MOCPEICTBOM I'YMOPANbHBIX (PaKTOPOB, MPOAYIIHPYEMbIX
KJIETKaMHU B MUKPOOKPY>KEHHE.

[enp paboTHI — McCIe0BaHUE BIHMSHUS JTUM(POLUTOB
nieprudepriecKoil KpOBU Ha OITyXOJIEBbIE KIIETKH Yepe3 CHC-
TEMY [IUTOKMHOB, BBIIENEMBIX KJIIETKAMH B KYJIBTYPaJIbHYIO
cpeny.

MHoroxIeTouHbIe CEPOHIbI, ABIAIOLINECS TPHU3HAH-
HOW MOJIENIBIO aBaCKYIJISIPHOW CTaIMM Pa3BUTHS OIMYXOJIH,
CpaBHUBAJIM C MOHOCJOWHOM KynbTypoil. Ilokazarensimu
cpaBHEHMs ObUIM BBIOpaHBI Npoiudepanns U BbDKUBae-
MOCTB KJICTOK a/ICHOKapIITHOMBI MOJIOYHOI! JKeJe3bl, pacTy-
IIMX B MOHOCIJIONHOM KynbType (2D) u MHOTOKIJIETOUHBIX
chepounax (3D).

B pesynprare nccnenoBanus yCTaHOBIICHA pa3Hast peak-
TUBHOCTB U )kHU3HECTIocoOHOCTH KiteTok MCF-7 B MoHOCTOE
U OIyXOJIEBBIX MUKpOc(heponiax. YCTaHOBIICHO, YTO B 3aBH-
CHUMOCTH OT THIIa POCTa KJIETOK (B MUKpochepongax Uin
MOHOCJIO€), UX Tpojudeparus U BbDKHBAEMOCTh MPHU
JICWCTBUHU I'yMOpaIIbHBIX (hakTopoB K-cpeibl cyiecTBeHHO
ormyaroTes. B MoHocI0€ akTuBHpyeTcs nponudepanyst (Ha
1743,1%, p<0,05) u moBBIIaeTCsI BEDKUBACMOCTD;, TIPH
ceponIHOM POCTE — MHIMOUpPYETCs NPOoIn(epaLis KIeTOK
U HE M3MEHSIETCS BEDKHBAEMOCTD 110 CPABHEHHIO C KOHTPO-
JIeM.

Takum o6pa3oM, peakTuBHOCTH KileTok MCF-7 B oTBeT
Ha r'yMOpaJibHbIE Bo3eHcTBIS K-cpebl 3aBUCHT OT MOZIeNn
KyJIbTUBHPOBAHHUS (MOHOCIOHN MM chepouibl) M CPOKOB
KyJnsTHBHpOBaHs. [lomyyeHHbIC TaHHbBIE YKA3bIBAIOT HA Pa3-
HOHAIIPaBJICHHOE BIMAHKE ()aKTOPOB TyMOPAILHON CPEIbI
Ha poNTMQepaTUBHYIO aKTUBHOCTb 1 BBKUBAEMOCTb OITyX0-
neBbIX Ki1eTok rpu 2D u 3D pocre: B MOHOCIIOE 3TH (haKTOpBI
BBICTYTIAIOT KaK MUTOTEHBI, TIPH CPEPOUIHOM POCTE, HAIIPO-
TUB, UHTUOMpPYIOT nposiudepannto. KieTku, 1ocTUrHyB
IUTOTHOTO KOH(IIOIHTA, BRITECHSIOTCS B cycrieH3uto. s
JaJIbHEHIIero pa3sBUTHS B MUKpPOArperaTbl UM, BeposiTHEe
BCET0, HEJJOCTATOYHO TOPMOHAJIBHBIX, TAPAKPHUHHBIX U KOH-
IJIOMEepPaTo00pa3yIOIUX CTUMYIIOB, U KIIETKH OruoaroT. s
c(OpMHPOBaHHKIX c(hEepONI0B I'yMOPAJIBLHOTO CUTHANA OT
MT-4 nocTaTouHO 115 yCHIICHHSI TPOTH(EPAIH U BEIKH-
BaeMOCTH KJICTOK.

B cucreme in vitro 6pi1a anpoOupoBaHa MOJIENH OITyXO-
JICBOTO MUKPOY3J1a Ha aBACKYIIAPHOM CTaANH pocTa (MUKPO-
ceponIsl) U cucTeMa HETIPSIMOTO TYMOPAJIbHOTO BIHSTHUS
KJIETOK MMMYHHO CHCTEMBI Ha BBDKMBAEMOCTh M IIPOJIH(e-
PALHIO OITyXOJIEBBIX KIETOK.

NMPOBJIEMbI
KPMOBMOJIOITUM
T. 18, 2008, N22

Tumours in vivo represent heterogeneous cell popula-
tion, which is regulated by humoral factors produced by
cells into microenvironment.

The research aim was to investigate the effect of lym-
phocytes of peripheral blood on tumour cells via the system
of cytokines, released by cells into cultural medium.

Multi-cellular spheroids being the known model of avas-
cular state of tumour development were compared with mo-
nolayer medium. The comparison indices were selected as
proliferation and survival of the cells of mammalian gland
adenocarcinoma, growing in monolayer cells (2D) and multi-
cellular spheroids (3D).

In the research result there have been established the
different reactivity and viability of MCF-7 cells in monolayer
and tumour micro-spheroids. It has been found that depen-
ding on the growth type of cells (in microspheroids or in
monolayer), their proliferation and survival when being
affected by K-medium humoral factors significantly differ.
In the monolayer the proliferation activates (by 17£3.1,
p<0.05) and survival increases; at spheroid growth: the
proliferation of cells is inhibited and the survival is not
changed if compared with the control.

Thus the reactivity of MCF-7 cells in response to humoral
effect of K-medium depends on the culturing model (mono-
layer or spheroids) and culturing terms. The obtained data
point to the multi-directed effect of the factors of humoral
medium on proliferative activity and survival of tumour cells
at 2D and 3D growth: in monolayer these factors act as
mitogens, at spheroid growth vice versa they inhibit
proliferation. The cells when they reach a dense confluent
are displaced into the suspension. For their further develop-
ment into microaggregates, the hormonal, paracrine and
conglomerate-forming stimuli are likely insufficient and the
cells die. For the formed spheroids the humoral signal from
MT-4 is sufficient for strengthening the cell proliferation
and survival.

In the system in vitro there was approbated the model
of tumour micro-node on avascular stage of growth (micro-
spheroids) and the system of indirect humoral effect of immu-
ne system cells on survival and proliferation of tumour cells.
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3aBMCMMOCTb XKM3HECNOCODHOCTU MepUCTeM YeCHOKa OT YCAOBMIi KPUOKOHCEpPBUPOBaHUS
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Dependence of Garlic Meristem Viability On Cryopreservation Conditions
T.F. SwiBul!, T.V. IvcHeNkO?, T.l. Vy1sENYAZ, N.A. SHEVCHENKO', YU.S. LysAk’
'Institute for Problems of Cryobiology & Cryomedicine
of the National Academy of Sciences of Ukraine, Kharkov, Ukraine
Institute of Vegetable Farming and Mellow-Growing of Ukrainian Academy
of Agrarian Sciences, Merefa, Kharkov Region, Ukraine

Copra uyecHOKa HapoaHOM cenekuuu Allium L., nmero-
M€ BEICOKHH YPOBEHb HOMYIJISIIMOHHOTO MTOJMMOphHU3Ma,
SIBIISIFOTCSI LIEHHBIM MCTOYHHWKOM T'€HETHYECKOT'O pa3HO-
o0pa3us ¥ MOTYT OBITh HCIOJB30BAHBI IS YIyUIICHUS
COBPEMEHHBIX COPTOB. AKTyaIbHOH 3a/1a4eii COBpEMEHHOTO
CEJIbCKOXO3SIICTBEHHOTO MPOU3BOJICTBA SABJISIETCS COXpaHe-
HHE YHUKAIBHBIX (POPM TaKoro reHeTHYeCKOro pasHooopa-
3us.

Haubomnee nepcreKTUBHBIN 1 HaJISKHBIN CIIOCO0 10JITO-
CPOYHOT'0 COXPAaHEHHS TeHETHYECKUX PECYPCOB PaCTCHUH —
KPHOKOHCEPBHPOBAHKE B YCIOBUSAX HU3KOTEMIIEPaTyPHBIX
0ankoB. B psane crpan mupa (ITombima, Yexus, [epmanns,
SImoHUsT) CyIIECTBYIOT POTPaMMBI COXPaHEHHS TeHETHIeC-
KHX KOJUTICKITHI TipeacTaButeneii poma Allium L.

B pabote uccienyroTcst ycinoBusl TOArOTOBKH, TPOBEC-
HUS KPHOKOHCEPBUPOBAHUSI MEPUCTEM YECHOKA 03UMOTO U
SAPOBOTO COPTOB, a TAaKXKe BIMSIHHWE NAaHHBIX YCIOBUH Ha
KU3HECTIOCOOHOCTh MEPUCTEM TIOCIIE PAa3MOPAKUBAHHUS.

MepucTeMbl UeCHOKA BBLACIISIIN U3 3yOKOB, HAXOASAIINX-
Cs1 B COCTOSIHIHM MTOKOS, ¥ IOMEIITAJIN HA IIUTaTeNIbHYIO CPeLy.
UYepes cyTkH nx 00pabaThIBaIN pacTBOPAMHU KPHO3AIIUTHBIX
cpex — BuTpudunnpyromumucs pacrsopamu PVS 3 u PVS
2. UccnemoBanu HoBble kKommozutn: PVS N (1 M caxapo3ssl,
2 M munepuHa 1 2,5 M 3TUIICHITIMKOIIA Ha CPEE KYIbTHBH-
poBanus) ¥ cmech | M npormtenrixonst (I11) ¢ 7% nonisu-
HUJINUPPOJIMIOHOM Ha cpe/ie KyJIbTHBUPOBAHHS.

Konteitnepamu [u1st 3aMOpaXKUBaHUS CITY>KHITH IIPOOUP-
k1 Nunc Wiy TOHKOCTEHHBIE aJIlOMHHHUEBBIC KOHTCHHEPHI
obosemom 0,1 mm3. Buji KoHTElHEpa CYIIECTBEHHO OTIpeIe-
JISUT CKOPOCTB 3aMOpayKMBaHHsI 00bEKTa.

3amMopa)KuBaHHE MPOBOAWIM ITyTEM MOTPYKEHUS KOH-
TEHHEPOB C MEPHUCTEMaMH JIOO B )KUAKUH a30T, JINOO B LIyTy
a3ora.

B pesynbrare npoBeaeHHBIX NCCIIEIOBAHUN TOKA3aHO,
YTO )KM3HECTIOCOOHOCTh MEPUCTEM YECHOKA CYIIECTBEHHO
3aBUCHUT OT BH/JIa KPHO3ALNUTHON CPeJIbl U CKOPOCTH 3aMOpa-
xuBaHHU. OT 3THUX (HaKTOPOB 3aBUCHUT HE TOJIBKO MPOIEHT
BBDKHUBIINX MEPHUCTEM, HO M CTPYKTYpa TKaHEeH, IPOIyIH-
PYEMBIX )KHBOM MEpPUCTEMOH NpH KyJIbTHUBHPOBAHHH €€
Hocye pa3MOpPaXKUBAHUS.

[Toxa3aHo, 4TO HCIIOTB30BAaHHUE B KAYECTBE KPHUO3AIIUT-
HBIX cpesl PVS 3 u PVS 2 3agacTyro npuBoauT K KaimycooOpa-
30BaHM0. Hamnyuimit kpuosamuTHelid 3¢ dekt nonyyen
npu ucnoibzoBanuu PVS N, ocoOeHHO B co4yeTaHuu ¢
OBICTPBIMHU CKOPOCTAMH OXJaXkaeHus. [Ipu 3ToM coxpaHeH-
HBIE TI0CIIE Pa3MOPAKUBAHUS MEPHCTEMBI JaBAJIN OJJTHOCTE-
OeJbHBIE ITPOPOCTKH, YTO rapaHTUPOBAHO XapaKTepU3yeT
BOCCO3JJaHUE HCXOJHOT'O F'EHOTHIIA.

NPOBJIEMbI
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Garlic varieties of peoples’ selection Allium L. with a
high level of population polymorphism are the valuable sour-
ces of genetic variety and may be used for improving the
contemporary varieties.

The most perspective and reliable method of long-term
storage of plant genetic resources is cryopreservation in
low-temperature banks. In some countries of the world (Po-
land, Czechia, Germany, Japan) there are programs for stor-
ing genetic collections of the representatives of A/lium L.

In this paper there are studied the preparing and cryo-
preservation conditions of garlic meristems of winter and
spring garlic varieties, as well as the effect of these conditi-
ons on viability of meristems after thawing.

Garlic meristems were derived from the bulbils being in
quiescent state and placed into nutritive medium. In 24 hrs
they were treated with the solutions of cryoprotective media:
vitrifying solution PVS 3 and PVS 2. The new compositions
PVS N (1M sucrose, 2 M glycerol and 2.5 M ethylene glycol
in culturing medium) and the mixture of 1M propylene glycol
(PG) with 7% polyvinyl pyrrolidone in culturing medium)
have been studied.

Nunc vials or 0.1 mm?® thin-walled aluminum containers
served as the ones for freezing. The container type signifi-
cantly determined the object’s freeing rate.

Freezing was performed by means of plunging the
containers with meristems into either liquid nitrogen or nitro-
gen slush.

In the result of the performed studies it has been shown
that viability of garlic meristems considerably depends on
the type of cryoprotective medium and freezing rate. On
these factors not only percentage of survived cells, but
also the structure of tissues produced by a living meristem
dur-ing its culturing after thawing are dependent.

The use of PVS 3 and PVS 2 as cryoprotective media has
been demonstrated to result in callus-formation. The highest
cryoprotective effect was obtained when using PVS N, espe-
cially in combination with rapid cooling rates. Herewith the
preserved post-thaw meristems provided single-caulis seed-
ling that characterizes for sure the recreation of initial gene

type.
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MukporemoumpkyAsumnsi neyeHn npu pasAnyHbIX Crnocodax
A€YEHUA IKCNEPUMEHTAABHOIO UHUPpPO3a
M.B. CAeTA, H.A. Yk, A.A. OAEomnPEHKO, A.T. AYLEHKO,
M.B. BeaoukmHa, C.E. TaabueHKO, B.I'T. CAHAOMMPCKIIA
MHCTuTyT npobaem kpuobuorormmn n kpuomeanumnnsl HAH Ykpaunsi, r. Xapbkos

Liver Microhemocirculation at Different Treatments of Experimental Cirrhosis
[.V. SLETA, NLA. CHizH,A.A. OLIFERENKO, D.G. LUTSENKO,
[.V. BELocHKINA, S.E. GALCHENKO, B.P. SANDOMIRSKY
Institute for Problems of Cryobiology and Cryomedicine
of the National Academy of Sciences of Ukraine, Kharkov, Ukraine

BoccranoBnenue CTpyKTypsl B GYHKIUN TIEYCHH TPU
ee Tu(y3HBIX MOPAKEHHUAX (TEAaTUT U IHPPO3) BO3MOKHO
TOJIBKO MPH a/IeKBaTHOM KpOBOCHaOkeHHH opraHa. CTuMy-
JAUMS aHTHOTCHE3a M OKCHTCHAIMs MEYEHU SBISIOTCS
BaKHEHIIINMU 3a7]a9aMU T'€T1aTOIOTHH.

Lenb pabOTHI — OLIEHUTH COCTOSHUE MUKPOLUPKYIISAIINN
B IIMPPOTHYECKH M3MEHEHHOH NEYeHU MPH Pa3IUIHBIX
croco0ax CTUMYIISLIUH ITPOLIECCOB perapanuy.

OKcIepuMEHT TIpoBeJieH Ha camiiax kpbic ¢ CCl,-unmym-
POBaHHBIM IIUPPO30M TIeueHH. J{JIsT OITHMH3AIN BOCCTAHO-
BUTEIBHBIX POLIECCOB B MIEYCHU MPUMEHSUIN KPHUOJICHEP-
BaIMIO a. hepatica, TO3UPOBAHHYIO KPHOTEIIATOAECTPYK-
110, @ TAK)KE BBEACHHE KCTPAKTOB KPHOKOHCEPBUPOBAHHBIX
(bparMeHTOoB MeUYCHN HOBOPOXKICHHBIX OPOCAT U CEJIC3CHKU
CBUHEH.

Muxporemorupkymnauuio (MI'L]) medenn nccnenoBanu
METOJOM HPHKU3HEHHOW MHKPOCKOIHH C IOMOIIBIO
KOHTaKTHOTO MUKpockomna Jltomam K-1. OniennBanu fuameTp
MHKPOCOCYIOB, OTHOCUTEIBHYIO IIJIOIIAAb COCYIOB B IOJIE
3peHHs, a TaKke (QpakTaabHYI0 pasMepHOCTb D, mHTEr-
paJIbHO XapaKkTepHU3yIOIIyio MOP(OoyHKIIMOHATILHOE COC-
TOSTHHE MUKPOLMPKYJSLHHK 1edeHn. O KpOBEHANIOJIHEHUN
MEYCHU CYAMJIW 110 KOHIICHTPAaIWH JIIOMHHECIICHTHOTO
kpacutes Hadrounenoen3umugazona (HBM) B romorenare
TKaHM.

Mopdomerpuueckue uccinepoBanus MI'L] nmokazanu,
YTO KPHOXUPYPTUIECKHUE BO3CHCTBUS IPUBOAIN Ha 14-¢
CYTKH K ITOYTH IBYKPAaTHOMY YBEIUYICHUIO OTHOCUTEIIEHON
IIomaau cocyaucroro pycia. Ilpu nenepsaunu a. hepatica
yBEIMYECHHE OTHOCHUTEIHHOM IUTOIIAI! COCYMCTOrO pyciia
HaOJIFOAIIOCh yKe uepe3 CyTKH, a yBeIn4eHrne 00beMa apTe-
PHAIBLHOTO KPOBOTOKA ITEYEHH ITOITBEPKJAIOCH MOBBIIIE-
HueM koHneHTpanuu HBU (Ha 23% depe3 20 muH mocie
KproaeHepBaimn). CoueTaHne KpHoeCTPyKIMH IIEIEHH C
BBEJICHNEM TKAaHEBBIX 3KCTPAKTOB IPUBOJIMIO K Oosee
BBIPQ)KCHHOMY aHTHOT'€HE3Y B IIEUCHH 10 CPAaBHEHUIO C UX
pa3aesbHBIM IPUMEHEHUEM.

PasmepnocTs D, B HOpMe cocTasistomias 1,290+0,047,
ipu IMppo3e cHmkaercs 10 1,210+0,017. [Tocne pa3nuaHbIx
BapUaHTOB BO3JCHCTBHS IPOUCXOINT ONIPEETICHHOE TOBbI-
IIEHUE XaOTUIYHOCTH CHCTEMBI, UTO MPOSBIISAETCS B CTaTHUC-
THYECKH JIOCTOBEPHOM YBEIIMUEHUH pasMepHOcTH D. Mbl
IIPEAIoaraeM, 4To TaKiue N3MEHEHHSI CBA3aHBI C 3aITyCKOM
IIPOIIECCOB pereHepanny B ICYEHH ¥ BOCCTAHOBJICHUEM €€
MHKPOaHTHOAPXUTEKTOHNKH.

NMPOBJIEMbI
KPUOBMONOIrum
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Recovery of liver structure and function at its diffuse
impairments (hepatitis and cirrhosis) is possible only at ade-
quate blood supply to the organ. Stimulation of angio-gene-
sis and liver oxygenation are the most important tasks of
hepatology.

The research aim was to estimate the state of microcircu-
lation in cirrhotically changed liver under various ways of
reparation stimulation.

The experiment was performed in male rats with CCI,-
induced liver cirrhosis. To optimize the recovery processes
in liver there was applied cryodenervation a. hepatica,
dosed cryohepatodestruciton, as well as introduction of
the extracts of cryopreserved liver fragments of newborn
piglets and pig’s spleen.

Microhemocirculation (MHC) of liver was examined by
the method of vital microscopy using contact microscope
Lumam K-1. The diameter of microvessels, relative area of
vessels in vision field, as well as fractal dimension D, which
integrally characterizes morphofunctional state of liver mic-
rocirculation were assessed. Liver blood filling was judged
on the concentration of luminescent dye, naphthabenzimi-
dazole (NBI) in tissue homogenate.

Morphometric studies of MHC have shown that
cryosurgical effects resulted to the 14" days to almost two-
fold rise in relative area of vascular bed. At denervation of
a. hepatica the increase of relative number of vascular bed
was observed even in 24 hrs and rise in the volume of arterial
liver blood flow was confirmed with the increase in NBI
concentration (by 23% in 20 min after cryodenervation).
Combined liver cryodestruction and introduction of tissue
extracts led to more manifested angiogenesis in liver if com-
pared with their separate application.

Dimension D in the norm comprising 1.290+0.047 at
cirrhosis reduces down to 1.210+£0.017. After different va-
riants of effect there is certain rise in chaotic system that is
manifested in statistical and significant increase of dimen-
sion D. We believe that these changes are related to the
triggering of regeneration processes in liver and recovery
of'its microangioarchitecture.
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Butpudmkaumsi CTBOAOBBIX KAETOK
A. Xeasur, A. Haaraxmk, A. LIToAUmHT
MIHCTUTYT KAETOYHO#A Tepanuu u ummyHoArorum, Aednuumr, TepmaHus
Vitrification of Stem Cells

A. HEeLBIG, Y. NAALDJIK, A. STOLZING
Fraunhofer Institute for Cell Therapy and Immunology, Leipzig, Germany

Mesenxumanbhbie ctBosioBble KieTkH (MCK) — mynbTH-
HNOTEHTHBIE KIETKHU-NPEIIECTBEHHUKH, BBIACICHHBIE U3
KOCTHOTO MO3Tra M CIOCOOHBIE K caM0ooOHOBIeHMIO. [Toka-
3aHo, yTo MCK MoryT auddepeHnnpoBaTbcsi BO MHOTHE
THIBl KJIETOK: aIUIMOIUTHI, XOHJIPOLUHUTHI, OCTEO-I[UTHI,
reraTolMThl, KAPJAUOMHOIUTHI U HEHPOHBI.

Me3eHXUMalIbHBIE CTBOJIOBBIC KJIETKH MOXKHO COXPAHSATh
C MOMOIIBI0 KPUOOUOIOTHIECKUX METOAOB, CKOPOCTh HX
mposudepannuy ¥ OCTEOTeHHBIN MOTEHIUAI TIOCIIe pa3Mopa-
JKHUBAHUS OCTAIOTCSI HOPMAJIBbHBIMH, YTO JEJIaeT BO3MOXK-
HBIM UX Oyayliee HCIOJIb30BaHHUE YK€ MPU CYNIeCTBYIOMINX
TEPaNeBTUICCKUX MOIX0/1aX. DKCIIEPUMEHTHI Ha KHBOTHBIX
10 BOCCTAHOBJICHHIO MOBPEXKACHHBIX TKaHEH ( XpsIl, KOCTb,
MBIIIIIBI, MBIIIIBl CEPALA U CBI3KH) C MCIOJIb30BaHUEM
MCK nokazanu uX HepCIeKTUBHOCTh IPH JICUEHHH 3a00J1eBa-
HHUH YeJIoBeKa.

’Ku3HecnocoOHOCTh KIIETOK WIIM TKAaHEHW Mociie KPHOo-
KOHCEPBUPOBAHUS HUXKE TAKOBOH JUIS CBEKUX KJIETOK U TKa-
Heil. [Tpu KpHOKOHCEpBUPOBAHUH TaKKe (PAKTOPhI, KaK GIyK-
Tyalusi TEMIIepaTypsl IpU 3aMOPaXHBaHUH M OTTAaHBAHUH,
COUYETaHHE KPUOMPOTEKTOPOB MPHBOIAT K MOBPEKICHUIO
KJIETOK U TKaHEH.

HOumeruncynsdokeua (IMCO), onun u3 Haubosee
HCIIOJIb3YEMBIX B KIIMHUYECKOH MTPaKTHKE KPUOIIPOTEKTOPOB,
SIBIIIETCSI TOKCHYHBIM ISl KJIIETOK M BBI3BIBACT MOOOYHEIE
3¢ deKThl Ipy BBeeHUH MaiueHTy. [loaToMy ObL10 OBI 11ETIE-
c000pa3Ho MoJHOCThI0 HcKIrYnuTh JIMCO.

Ilens uccnenoBaHus — ONMpeAesieHHe crnocoda Kpuo-
KOHCEPBHUPOBAHUS, COXPAHSIONUIEI0 CTBOJOBBIE KIETKH,
MOBBIIIAIONIETO WX JKU3HECIIOCOOHOCTh M MOTEHUUaN Iug-
(bepeHIUpPOBKY TOCIE 3aMOPAKUBAHUS, C MCIOIb30BAHUEM
COBPEMEHHBIX METOJO0B; HICHTU(HUKALIUSI HOBBIX KOMOWHA-
Uil KPUOTIPOTEKTOPOB I MUHHMHU3AIMH TOKCHYHOCTH H
yctpaneHus HeobxoamMocTtu oTMbeiBaHus JJMCO mepen
MIPUMEHEHHEM KIIETOK.

MpEI cpaBHUM KJIacCHYECKOE€ KPHOKOHCEPBHUPOBAHHE U
KOHTPOJHPYEMBIE METOABI 3aMOpPAXKHBaHUS C BHTPH(HKA-
IUeHd, UCIOb3Ys Pa3IuuHble PACTBOPHI KPUOIPOTEKTOPOB.

Ucnons3ys ycrpoiictBo CryoMed ¢ koHTponupyemoin
CKOPOCTHIO 3aMOPaKMBAHUS, Mbl MOXKEM NPUMEHATH B
paboTe pa3nuyHbBle MPOTOKOIBI 3amMopaxxuBaHud. ITocie
3aMOpa)KMBaHUs KJIETOK B 00pa3lax Mbl OyneM omnpenessTh
BBDKMBAEMOCTb KJIETOK, UCIOJIb3YysS TECT Ha OKpalIMBaHUE
TPHUIIAaHOBBIM CHHHUM, H3MEPSThH MpOJH(epanuio KIETOK ¢
moMonipio craunapToro tecta MTT, a Takxke aHaIU3UPO-
BaTh CIIOCOOHOCTBH CTBOJIOBBIX KJIETOK K IU((epeHIpOBKe
¢ nomoibo KOE-¢, konmnuectennoit AJI® u u3mepeHus
METHIICHOBOTO CHHETO.

Mpe1 6ynem ucnosib3oBath MCK uenoBeka/Kpbichl U
¢bubpobracTel. DKCIIEpUMEHTH OyayT MPOBOAUTHCS Ha
KJIETKaX MEXAY 2-M U 4-M naccaxaMu. bynyT cpaBHUBaThCsS
pa3IuuyHbIe KPUIPOTEKTOPHl, MPOHUKAIONIUE B KIETKY
(AMCO, rauuepuH, NpOMaHAUON) U HENPOHHUKAIOIIHE
(IPONMIIEHIIMKONb U 3THJICHIIMKOID).

YcTaHOBIIEHB! U NPOBEPEHBI CIENUATIbHBIE MPOTOKOJIBI
IUTSL Pa3IMYHBIX THUIOB KJIETOK. MBI CMOITIH ONPEIEIUTh
MIPOTOKOJIBI, UCKITIOYAIONIHE HEOOXOIUMOCTh OTMBIBAHHS H
WCIOJI30BAHUS CHIBOPOTKH B KPHUOCPEAAX, YTO ITOBBICHT
YCIEIHOCTh TPAHCIUIAHTAIMN M YMEHBIIUT OCIIOKHEHUS H
1mo6ouHbie 3PPEKTHI.

NMPOBJIEMbI

KPUOBMONOIrum
T. 18, 2008, N22

Mesenchymal stem cells (MSCs) are multipotent proge-
nitor cells isolated from the bone marrow and they have the
capacity for self-renewal. MSCs have been shown to be
capable of differentiating into multiple cell types such as
adipocytes, chondrocytes, osteocytes, hepatocytes, cardio-
myocytes and neurons.

MSCs can be preserved by cryopreservation and there
proliferation rate and osteogenic potential seems to be
normal after thawing, thus allowing for future “off-the-shelf”
therapy approaches. Animal trials looking at reconstitution
of damaged tissues such as cartilage, bone, muscle, heart
muscle and tendon using MSCs have shown great promises
for the use in human treatment.

Cell or tissue viability after cryopreservation is lower
compared to fresh cells and tissues. Several factors interfere
with cryopreservation leading to cell and tissue damage
such as, fluctuation in the temperature during the freezing
and thawing of the cells, use of inadequate cryoprotectant
combi-nations.

Absence of the cryoprotectant DMSO (dimethylsul-
foxide), one of the most used cryoprotectant known in clini-
cal applications, is toxic for the cell and causes side effects
when injected into patient. It would be very useful if DMSO
could be eliminated completely.

The aim of our study is to determine a cryopreservation
method to conserve stem cells and to improve their viability
and differentiation potential after freezing using current
methods. New cryoprotectant mixtures need to be identified
in order to minimize toxicity and to eliminate the need for
washing off the DMSO before transfer into a patient.

Classical cryopreservation and controlled freezing
methods will be compared to vitrification using different
cryprotectant solutions.

By using the controlled rate freezing machine from Cryo-
Med we are able to work with different freezing protocols.
After freezing the cells, assays will be performed to deter-
mine cell viability using the trypan blue assay, measure cell
proliferation by MTT assay, and the ability of the stem
cells to differentiation will be analyzed by CFU-f and
quantitative ALP and methylene blue measurement.

We will use human/rat MSC and fibroblasts. Experiments
will be performed using cells between passage 2 and 4.
Different cryoprotectants penetrating cells (DMSO,
glycerol, propandiol) and non-penetrating (propylene
glycol and ethylene glycol) will be compared.

Specific protocols for the different cells types were
established and tested. We were able to set up protocols
eliminating the need for washing and use of serum in the
cryomedia. This will improve the transplantation success
in patients and minimize complications and side effects.
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Moaudukaums memOpaHO-LUUTOCKEAETHOTO KOMIMAEKCA IPUTPOLIUTOB HKMUBOTHBIX
noA AeiictBuem (hakTOpPOB HU3KOTEMMNEPATYPHOTO BO3AEHCTBUS
O.H. Aermcosa'!, H.I'. 3emasaHckmx?, ALA. basminuyk?, I.O. XXeryHOB!
'XapbkoBckasi rocyAapCTBeHHasi 300BETEpPUMHApPHAsi aKaAemmsi
2UHCTUTYT npobaem Kpuobuorormmn m kpuomeanumnHsl HAH YkpanHsl, r.Xapbkos
Modification of Membrane-Cytoskeletal Complex of Erythrocytes
of Animals Under Low-Temperature Factor’s Effect
O.N. Denisova!, N.G. ZemLyanskikH?, L.A. BaicHuk?, G.F. ZHEGUNOV'
'Kharkov State Zooveterinary Academy
2Institute for Problems of Cryobiology and Cryomedicine
of the National Academy of Sciences of Ukraine, Kharkov, Ukraine

V3ameHeHune napameTpoB cpeibl 10J] BIUSHUEM (HU3HKO-
XUMHYECKUX (DaKTOPOB, COIYTCTBYOLIMX NPOLIECCY KPHO-
KOHCEPBUPOBaHHSI, MOXKET NMPUBECTU K Moaudukanuu
IUTa3MaTHYECKUX MeMOpaH, CTPYKTYpHas I€JIOCTHOCTh
KOTOPBIX MOIACPKUBACTCS CIa0BIMU B3aWMOJCHCTBUAMU
MEXIy JUITUAHON 1 OETIKOBOH KOMITOHEHTaMH MEMOpaH.

Henp paboTel — H3ydeHIE MOTUPHUKAIIIA OeTTOK-0SITKO-
BBIX B3aUMOJICHCTBHI B MEMOPaHO-IIUTOCKEIIETHOM KOMII-
JIEKCE SPUTPOLUTOB B IIpoliecce KPHOKOHCEPBUPOBAHNS.

HccnenoBanne MeMOpaHO-IIUTOCKEIETHOTO KOMITJIEKCa
HaTHUBHBIX SPUTPOIUTOB JIOMIAAN, ObIKA K COOAKN METOJIOM
anekTpodopesa B NOIHAKPUIAMHUIHOM Tejie T0Ka3ao, 4To
o011ast KapTuHa OEJIKOBOTO CIEKTPa OYSHb MOX0XKA Y BCEX
BHUJIOB HCCIIETyEMbIX MJIeKOIUTarouX. OIHAKO UMeeTcs Pt
BUJIOBBIX OTJIMYHH, B YACTHOCTH, OTMEYEH Ae(DUIIUT OCITKOB
nosioc 4.2 U 6 B 3pUTpOLUTAX Jomaau. Bmecte ¢ Tem B
SPUTPOLIUTAX JIOUIAAN B OOJIBIIEM KOTHYECTBE MPUCYTCT-
ByIOT Oenku mostoc 4.9 u 7. [y u3ydeHust CTpyKTYPHBIX
N3MEHEHHNH, BO3HUKAIOIINX B LIUTOCKEICTHOH OEIIKOBOH ceTr
B pe3yJIbTaTe OXJIaXXIeHHs, UCTIOIb30BaJIN OCIIOK-CIINBAO-
W peareHT — tuaMu. IHKyOaIys spuTpouToB B pacT-
Bope [19I'-1500 u IMCO npuBOAUT K HEKOTOPOMY Hapyllie-
HUIO IIPOCTPAHCTBEHHOTO PACHIOJIOKEHUS OEIIKOB ITUTOCKE-
JIeTa, B pe3yJIkTare 4Yero BO3HUKAIOT IOCTYIIHBIE [T IHaMU/Ia
SH-rpymms!. [Ipy 3TOM MOSBISIOTCS OMOCH OEIKOBBIX arpe-
ratoB MoJieKyIsipHoi Maccsl ~1000 k/la. OTmedeHo n3mMeHe-
HHUE COIEPKaHMsI OCIIKOB B OTJC/IbHBIX (DPAKIIUAX: B 4aCT-
HOCTH, CHI)KAeTCA CoJiep KaHHe CIICKTPHHA, aHKUPUHA, 6eI-
KOB IONT0C 4.2, 4.9 1 5; IPOMCXOTUT TMOITHAS TOTEPS OCITKOB
nionoc 6 u 8. B psine cirydaeB (hopMHpOBaHHE CIIHBOK MEXTY
OenKaMH MOXKET CTaOMIN3UPOBATh KIETKY B HEOIaronpusT-
HBIX JUIS J)KU3HEIESATEIbHOCTH YCIOBUAX. Moaudukanum
MeMOPaHO-IIUTOCKETIETHOTO KOMITJIEKCA BBIPasKCHBI CHIIb-
Hee JUISl 3PUTPOLINTOB, KPHOKOHCEPBUPOBAHHBIX ITO]T 3aI1H-
toit [12T°-1500. [To-BuarmMomy, Gosiee BhIpaskeHHBIH 3 dexT
JUaMujia Ha KJIETKH, KpuokoHcepBHpoBaHHbIe ¢ [121-1500
o cpaBHeHuto ¢ JIMCO, onpenensercs pa3IUuIHbBIMU MeXa-
HU3MaMH JeHCTBUS JAHHBIX KPUOTIPOTEKTOPOB, IO CKOIBKY
II2T-1500 oTHOCUTCS K COEAUHEHUSIM DK30IIEILTIOJIIPHOTO,
a JIMCO — sHI0101LIEeTUTIONSPHOTO TUTIA ICHCTBUSI.
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Alteration of medium parameters under the effect of
physical and chemical factors, accompanying cryopreser-
vation process, may lead to modification of plasma mem-
brane, structural integrity of which is maintained with quite
weak interactions between lipid and protein components of
membrane. The research aim was to study the modification
of protein-protein interactions in membrane-cytoskeletal
complex of erythrocytes during cryopreservation.

Investigation of membrane-cytoskeletal complex of na-
tive equine, bovine and canine erythrocytes with electro-
phoresis method in polyacrylamide gel has shown that the
general picture of protein spectrum is very similar for all the
mammalian species studied. However, there are some spe-
cies’ differences, in particular, there was found the defi-
ciency of band 4.2 and 6 proteins in equine erythrocytes.
Along with this in equine erythrocytes in a bigger amount
there are band 4.9 and 7 proteins. To study the structural
changes appearing in cytoskeletal protein net as a result of
cooling, the diamide, protein cross-linking reagent was
used. Incubation of erythrocytes in PEG-1500 and DMSO
results in an impairment of spatial location of cytoskeleton
proteins, resulting in the appearance of diamide-suscepti-
ble SH-groups. Herewith the bands of protein aggregates
of molecular mass ~1,000 kDa appear. There was noted the
change of protein content in some fractions: in particular,
the content of spectrin, ankyrin, band 4.2, 4.9 and 5 pro-
teins is reduced, as well a complete loss of band 6 and 8
proteins takes place. In some cases the formation of cross-
linking may stabilize cell under unfavorable for vital activ-
ity conditions. Modifications of membrane-cytoskeletal
complex are manifested stronger for erythrocytes, cryopre-
served with PEG-1500. More manifested effect of diamide
on the cells cryopreserved with PEG-1500 if compared with
DMSO is likely determined with different mechanisms of
effect of these cryoprotectants, since PEG-1500 is referred
to the compounds of exocellular effect type and DMSO is
an endocellular action compound.
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MccaeaoBaHne METaDOAMTOB SHEPreTM4ecKoro ooOMeHa B KAETKax
KOCTHOTrO Mo3ra cobak MocAe KpMOKOHCEpBMPOBaHMS
A.A. BoaonbsiHoBa, ['.D. JKEryHOB
XapbKOBCKaFI rocyAapCrtBeHHas 300BETEPUHaPHAas akKaAemms
Investigation of Metabolites of Energy Metabolism
in Canine Bone Marrow Cells After Cryopreservation

L.A. Voporyanova, G.F. ZHEGuNOV
Kharkov Zooveterinary Institute, Ukraine

Hcnonb3oBanue kiaeTok kocTHOro Mosra (KKM) B neye-
HUW HapyILICHUH reMomo33a SBJsIeTCs MEepCHeKTUBHBIM
crocoOOM Tepanuu AOMAalIHUX >KUBOTHBIX. OnHaKo mpu
xpaHenu in vitro B KKM ucTomaroTcs 3anachsl SHepreTuyec-
KHX CyOCTPaToOB: INIMKOTEHA, TIIFOKO3BI, B TO XKE BpPeMsI HaKaIl-
JIUBAIOTCS METa0OJMTHI, HAIPUMEP MOJIOYHAsI KUCIIOTa,
UTPArOLIYe HETATUBHYIO POJIb B XKU3HEACSITEIIEHOCTH U (DyHK-
IIMOHUPOBAHUM KJIeTOK. Hu3koTeMmepaTrypHoe KOHCEpBH-
poarne KKM mon 3amuToll KpHONPOTEKTOPOB peraeT
npo0iieMy XpaHeHus OnomaTepuana J0 TpaHCIUIaHTaIlUuH,
OJTHAKO TPOIIECCHl 00pa30BaHUSA W HCIOJIB30BAHUS SHEP-
run B KKM nocie KproBO31eHCTBHSI MaJIO H3YYEHBI.

3amMopakuBaHHE MPOBOAMIN C KPUOIPOTEKTOPAMH,
00ecTIeunBaIOIMMHU JIy4Iryto coxpanHocTs KKM cobak mpu
3aMopaxuBaHuu: auMeTcynbdokcun (IMCO B koHIICH-
tparwu 7 u 10%) u nommtrieHokena-400 (IT90-400 B koH-
uentparwmu 10 u 15%). [l XxapakTepucTHKN HHTCHCHBHOCTH
SHEPreTHYECKOro 0OMeHa I0Clie 3aMOPaXMBaHNA-0TOIPEBa
KKM cobak oz 3aimuToi KpuonpoTeKTOPOB UCTIOIb30BAIN
oTpesiesicHHe KOHIIEHTPAui psiia METa0O0IUTOB: IIFOKO30-
6-docdara (I'-6-D), ATD, mupysara (IIBK) u nmaxrata.

[IpoBeneHHBIC UCCIEAOBAHUS MOKa3add, YTO IOCIE
SKCIIO3UIMK U 3aMopaxuBaHus-oTorpeBa KKM cobak B
KPHO3AIMTHBIX cpefax, copepxkamux JJMCO u I120-400,
ypoBeHb AT® HECKOIIBKO CHIXKAETCS, MPH 3TOM HaOJIFO-
naercs oBeimieane ypoHs ['-6-@ B KKM cobak B cpaBHe-
HUH C JaHHBIM II0Ka3aTesieM B KOHTpPOJIE, YTO, BEPOSITHO,
OTpaXkaeT MOBBIICHNE 3aTPAT YHEPTHUH U POCT (HYHKIINO-
HanpHOI akTHBHOCTH KKM cobak mocie 3aMmopakuBaHus-
OTOTpeBa.

[Mocne xkprokoncepeupoBanus B KKM cobax B ipucyt-
CTBHH YKa3aHHBIX KpHONIPOTEKTOPOB ypoBeHb [IBK 1moBbI-
IIaeTCSl OTHOCUTENNBHO KOHTPOJIS, YTO, BUIANMO, CBA3aHO C
uHTeHCHUKaIueil 0OMEHHBIX mpoiieccos. [Ipu aTom ypo-
BeHb MOJI09HOU KrcoTsl B KKM cobak XOTs 1 HOBBIIIaeTCs
B CPaBHEHMU C TIOKA3aTEISIMU KOHTPOJIS, HO TaKOe MOBBIIIe-
HHUE HE3HAYMTEJBHO OTIMYaeTcs oT nokasareneil B KKM
nociyie 3kcro3unuu (30 MHH) ¢ KPHOIPOTEKTOPAaMH 10
3aMOpa)KUBaHMUSI.

Takum o6pazom, cciieoBaHuEe METa0OINTOB SHEPTEeTH-
yeckoro oOMeHa B iekoHcepBrpoBaHHbIX KKM cobak cBre-
TEJILCTBYET O COXPAaHEHHWU HHEPTeTHYECKOro oOMEHa Ha
YpOBHE, OJIM3KOM K KOHTPOJTIO.
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Application of bone marrow cells (BMC) in treatment of
hemopoiesis damages is the perspective therapy method
of domestic animals. However during storage in vitro in
BMC the stocks of energetic substances exhaust: glucose,
glycogen, at the same time metabolites are accumulated, for
example, lactic acid, playing a negative role in cell action
and function. Low temperature storage of BMC under
protection of cryoprotectants solves a problem of bioma-
terial storage before transplantation, however formation and
application of energy in BMC after cryoexposure have been
studied slightly.

Freezing was carried out with cryoprotectants providing
the highest integrity of canine BMC at freezing: dimethyl-
sulfoxide (7 and 10% DMSO) and 400 polyethylene oxide
(10 and 15% PEO-400). For characteristic of intensity of
energy metabolism after freeze-thawing of canine BMC
under protection of cryoprotectants we applied the determi-
nation of metabolite series concentrations: glucose-6-phos-
phate (G-6-P), ATP, pyruvate (PVA) and lactate.

The carried out researches have shown, that after expo-
sure and freeze-thawing of canine BMC in cryoprotective
media, containing DMSO and PEO-400, ATP level reduces
a little, herewith the increasing of G-6-P level in canine BMC
is observed, in comparison with this index in the control,
that probably, indicates the increase of energy consumption
and growth of functional activity of canine BMC after freeze-
thawing.

After cryopreservation in canine BMC in presence of
these cryoprotectants, PVA level increases in respect of
the control that probably is associated with intensification
of metabolic processes. Though at this the level of lactic
acid in canine BMC increases in comparison with the control
indices, but this increase is insignificantly different from
the indices in BMC after exposure (30 min) with the cryopro-
tectants before freezing.

Thus, the metabolite research of energy metabolism in
frozen-thawed canine BMC testifies to the preservation of
energy metabolism at the level close to the control.
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KpMOKOHCEpBMpOBaHMe SPpUTPOLNTOB U KAETOK KOCTHOIO mMoO3ra AOMalIHUX XUBOTHbIX
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Cryopreservation of Erythrocytes and Bone Marrow Cells of Domestic Animals
G.F. Zuecunov!, O.N. DenisovAa!, L.A. Vobopryanova!, L.A. BasivcHUK?, N.G. ZEMLYANSKIKH?
'Kharkov Zooveterinary Institute
2Institute for Problems of Cryobiology and Cryomedicine
of the National Academy of Sciences of Ukraine, Kharkov, Ukraine

UccnenoBanu neiicTBUE pa3IMYHBIX KPUOIPOTEKTOPOB U
3aMOPAXUBAHHUA-OTOTPEBA HA KJIETKH KOCTHOTO MO3Ta M JPHUT-
POIMTHI JOMAIIHUX )KUBOTHEIX. [TokazaHo, 4T0 3aMOpakuBaHHe-
0TOrpeB 0e3 KPUONPOTEKTOPOB CYLIECTBEHHO MOBPEXKIACT KICTKH
U JIeNaeT UX HErOJHbIMHU AJsl TpaHc(y3uu. YCTaHOBJIEHO, YTO
Hanbonee d()HEKTUBHBIM KPHOIPOTEKTOPOM JUIS SPUTPOIUTOB
nomanay, Obika, cobaku okazancs IMCO, KOTOPBIH HE TOJNBKO
obecrieyrBaeT NMpUEMJIEMBI YPOBEHb MOTEPH KJIETOK I1OCIIEe
3aMOPaXMBAHUI-OTOTPEBA, HO M COXPAHIET OCMOTHYECKYIO
ycToitunBocTh Kietok. [unepun u [150-400 okazanucs MeHee
3¢ PeKTHBHBIMH. YCTAaHOBIICHO, YTO B yCIOBHSAX 3aMOPaYKHBAHHS
10 —196°C >pUTPOUHUTOB IKCHECPUMEHTAIBHBIX KUBOTHBIX
I120-1500 obecnieunBacT COXpPaHHOCTh KIETOK ~95%, IMCO
~75%, a ruuepuH — MeHee 25% (B 3aBHCHMOCTH OT BHIIOBOH
TIPUHAATIEKHOCTH KIIETOK).

OreHKa MPOHULAEMOCTH MeMOpaH AJisi KPHONPOTEKTOPOB
nokasana, 4yto 0osiee BBICOKasl KpHO3aluTHas d(PEKTUBHOCTD
JMCO 1no cpaBHEHHIO ¢ IHIEPUHOM COTIIAcyeTcs ¢ ero boiee
BBICOKO} ITPOHUKAIOIIEH CIIOCOOHOCTBIO0. DPUTPOIUTHI, KPHOKOH-
cepaupoBanHsbie ¢ JIMCO, nposBIISIOT BBICOKYIO yCTOHYMBOCTh
B Moienu TpaHcdy3uu (coxpanHocTb ~90—95%) ¢ coxpaHeHHEM
OCMOTHYECKON XPYIKOCTH Ha ypOBHE KOHTpOIIs. [Ipu cpaBHEHNH
HCCIIEJOBAHHBIX KJICTOK YKHBOTHBIX S)PUTPOIMTHI JIOIIA 1 OKa3a-
JIMCh MCHEEC yCTOﬁ‘-II/IBbIMI/I K KPUOKOHCEPBHUPOBAHUIO 11O 3aH1HTOﬁ
KPHOIIPOTEKTOPOB M OCMOTHYECKUM M3MEHEHHSIM CPEJIbl, a SPUT-
poIuTEl cobaku — Hanbonee ycrolunBeIMHU. KprnokoHcepBHpo-
BaHHUE HPUTPOIUTOB MitekonuTaromux ¢ JIMCO no3BossteT coxpa-
HuTh cogepxkanue AT u 2,3-/1PT" Ha ypoBHE KOHTPOJIS, a [TOCIIe
3aMOpaXMBaHMs KJIETOK rox 3amuToii [190-1500 nabnronaercs
JOCTOBEpHOE CHIDKEHHME KOHIIEHTPAIUH JaHHBIX MeTabOIHTOB
yepes 24 4 B MOAETH TpaHCHy3UH.

YcTaHOBJIGHO, YTO COXPAHHOCTB KJIETOK KOCTHOTO MO3ra co0akK,
3aMOPOXKCHHBIX B XHJKOM a30Te 0e3 KPUOIPOTEKTOPOB, OYCHb
MaJia, 9TO MOTBEPKIaeT He0OX0IMMOCTh HCIIOIB30BAHHS KPHO-
3amuTHl. Bee ncnonb30BaHHbIe KPHOIPOTEKTOPHI MPOSBUIIN 3a-
IUTHOE JelicTBue, coxpanad 10 70% KJIETOK KOCTHOTO MO3ra
cobak. Hauboinee apdpexruabm 6611 JIMCO, obecnieunBaromuit
HanOOJIBIIYI0 COXPAHHOCTB KJIETOK IT0CIIE KPHOKOHCEPBHPOBAHHS
(o 90%). HenuddepenunuposaHHble KIETKH KOCTHOTO MO3Ta,
3aMOPOKEHHBIE T10J1 3AIUTOH KPUOIIPOTEKTOPOB, UMEIOT ITOUYTH
100%-10 coxpaHHOCTb. HeMHOro MeHbIlle 3TOT MOKa3aTeib y
PeTUKYISIPHBIX KIETOK, IPOMUEIONHUTOB U KIETOK JIUMQO-
LUTAPHOTO PAAa. BonbImmii CIIEKTp KJICTOK KOCTHOTO MO3Ta Iocie
KPHOKOHCEPBUPOBaHUs coxpansercs nox 3aumroit IMCO B 7 u
10%-i xoHuentpanuu u I120-400. Cnalbyro CTOHKOCTH K
KPHOKOHCEPBHPOBAHUIO, Ja)Ke IMOJ 3alUTON HCIOIb30BAHHBIX
KPHOIIPOTEKTOPOB, IMEIOT HOINXPOMATO(MIEHBIE SPUTPOIUTHI
¥ OKCU(HIbHBIC HOPMOIIUTHI. KiteTK1 MerakapuouTapHoro psaa
He CoxpaHsttoTcst BooO1ie. CerMeHTos1iepHble KJISTKU 1 Makpodaru
COXpaHAIOTCA TONBKO B ipucyTcTBuu 7 u 10%-ro JIMCO. IIpo-
IIecChl MHKYOAIMN M 3aMOPaXKHBaHUA-OTTAaUBAHUS MIPUBOIAT K
CHIDKEHHIO KOJIMUECTBA INIMKOTeHa B KJIETKaX KOCTHOTO MO3ra co-
6ak. Hanbomnpliiee KOIMYECTBO TIIMKOTCHA COXPAHSIIOCH TMOCTEe
kpuokoHcepsuposanus ¢ 7 u 10%-m JJIMCO, 10 u 15%-m I[120-
400.
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The effect of different cryoprotectants and freeze-thawing
on domestic animal bone marrow cells and erythrocytes was
investigated. It has been shown that freeze-thawing without
cryoprotectants highly damages cells and makes them unsuitable
for transfusion. It has been established that the most efficient
cryoprotectant is DMSO for equine, bovine, canine erythrocytes,
providing not only proper level of cell loss after freeze-thawing,
but preserves the osmotic cell resistance. Glycerol and PEO-400
are less effective. It has been established that under freezing
conditions down to —196°C of experimental animal erythrocytes
PEO-1500 provides 95% cell survival, 75% DMSO and less than
25% glycerol (according to cell specificity).

Membrane penetration evaluation for cryoprotectants has
shown, that most high cryoprotective DMSO efficiency in
comparison with glycerol confirms with its higher penetration
ability. Erythrocytes cryopreserved with DMSO, exhibit high
resistance in transfusion model (90-95% integrity) with
preservation of osmotic fragility at the control level. When
comparing the investigated animal cells the equine erythrocytes
were less resistant to cryopreservation under protection of
cryoprotectants and osmotic changes of media, but canine
erythrocytes were the most resistant. The cryopreservation of
mammalian erythrocytes with DMSO enables to preserve the
ATP and 2,3-DPG content at the control level, but after cell
freezing under PEO-1500 protection the significant decreasing of
concentration of these metabolites in 24 hrs in transfusion model
is observed.

It has been established that cell integrity of canine bone
marrow, frozen in liquid nitrogen without cryoprotectants, is
very low, that confirms the application necessity of cryoprotec-
tion. All used cryoprotectants exhibited the protective activity,
preserving up to 70% cells of canine bone marrow. The most
effective was DMSO, providing the highest cell integrity after
cryopreservation (up to 90%). The nondifferentiated cells of bone
marrow, frozen under protection of cryoprotectants have quite
100% integrity. This index in reticular cells, promyelocytes and
cells of lymphocyte series is slightly low. Wider cell spectrum of
bone marrow after cryopreservation preserves under protection
of DMSO under 7, 10% concentration and PEO-400. Low
resistance to cryopreservation even under protection of used cryo-
protectants is in the polychromatocytes and oxyphil normocytes.
Cells of megakaryocyte series are not preserved at all. The
segmentated cells and macrophages are preserved only in the
presence of 7, 10% DMSO. The incubation and freeze-thawing
result in decreasing of glycogen amount in the cells of canine bone
marrow. The highest glycogen amount was preserved after
cryopreservation with 7, 10% DMSO and 10, 15% PEO-400.
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M3yyeHne KpMO3alMTHOIO AEACTBUSI XOAMHXAOPHAQ
npu 3amopaxuBaHun AenkountoB A0 —40°C
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Study of Choline Chloride Cryoprotective Effect
Under Leukocyte Freezing Down to —40°C
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B coBpemMeHHOI KpHOONOJIOT MY aKTyaIbHBIM OCTAeTCs
ITIOMCK HOBBIX BEIIECTB, O0JIAAafOMMX KPHUO3AIUTHBIMU
cBoiictBamu. [Ipn 3aMopaknuBaHUM 3PUTPOLUTOB KPOBU
yenoBeka 710 —196°C 1o ObICTPO U MEUICHHOW THHEHHOH
nporpammam ['ynesckum A K. u coasr. (1987 1) mpoBeneHo
uccienoBanne GpazoBbIX MEPEX0I0B U PU3NIECKUX COCTOSI-
HHH BOJHBIX PaCTBOPOB XOJIMHXJIOPHA M €70 KPHO3AIUTHBIX
CBOMCTB. ABTOPBI ITPEUIOKHIN IPUMEHATH JAHHOE BEIECT-
BO KaK JIONOJTHUTENBHBINH HHIPEIUEHT B COCTABE KPUO3AIIHT-
HBIX CpEJl JJIsl TOBBIIEHHS UX 3 PEKTHBHOCTH.

Lenp paboThl — M3ydeHUE KPHO3AIMUTHBIX CBOMCTB
XOJIMHXJIOPHA P 3aMOPAKUBAHUH SIEPHBIX KJIETOK KPOBH
JI0 yMepeHHO Hu3Ko# Temneparypsl (—40°C) o sKcroHeH-
LHUATBHOMY PEXHMY.

OOBEKTOM HCCIIEI0BAHNS CITY>KHJI KOHIIEHTPAT JICHKOIH-
TOB, BBIJICJICHHBIN U3 LIEJIBHON JOHOPCKON KPOBU IIyTEM
urodepesa. CpenHee KOIMIECTBO OHO0OBEKTA COCTABIISLIO
18,2+5,3 mi. Knnetku cMemmBaiu B cootHotenud 1:1 ¢ kpuo-
3aIIUTHBIM PACTBOPOM B IJIACTHKOBOM KoHTeiHepe “Kommo-
mwiact 300” 1 BeLAEPKUBAIM IPH KOMHATHON TEMIIepaType B
teueHue 20 muH. Mcnonb3oBanu 2 KpHO3aIIUMTHBIX PacTBOpA:
1-i1 BKJIFOYAJ TOJIBKO SHIOLEIITIONSAPHBINA KPHOIIPOTEKTOP
1,2-npomnanuon (I11) B koneuHo# konteHTparwm 2 1%; 2-i —
JIOTIOTHUTENIFHO XOMMHXJIOPH]I B KOHEYHOH KOHIICHTPAIIH
1%. 3amopakuBaHUE KIETOK IPOU3BOININ 110 MEIJICHHOM
TPEX3TaIHOH IIporpaMMe CHaJaJIa B CIUpToBOH (96°) BaHHE
KaMepbl JIEKTpoMOpo3uiIbHUKa “KpuocraT”, oxnaxaeHHoH
no —28°C B TeueHne 15 MuH, 3aTeM B MOPO3WIBHUKE Ha
—40°C. bricTpoe pazmopaxkuBaHue 6M000BEKTa OCYIIECT-
BIISUIM 4epe3 CYyTKU B 20-TUTPOBOI BOJITHOM BaHHE, HATPETON
1o 38°C B Teuenne 45-60 ¢ (B 3aBUCUMOCTH OT 0OBbeMa
61000bEeKTa) IPU MHTCHCUBHOM IIOKa4MBaHUH KOHTEHHEpA.

Pe3ynbrars! HccnenoBaHui MOKa3aiy, 9TO IIPH 3aMopa-
KHMBaHUH JICHKOIIUTOB C paCTBOPOM | KOJIMYECTBO JICHKO-
IIUTOB TMOCJIe UX OTOrpeBa cocTaBmio 67,2+16,1% ot ucxon-
HOTO YPOBHS, a ¢ pacTBOpoM 2 — noctoBepHO (p<0,05) 6011b-
ure (89,6+9,2%). I1pu ananu3e netikoGopMyJIsl B OIBITaX C
pacTBOopoM 1 KOIHMYECTBO TPAHYJIOLHMTOB TAaKXKe OBUIO
JIOCTOBEPHO HI)KE, YEM B OIIBITaX C paCTBOPOM 2, U COCTABH-
110 39,249,8 1 77,9+11,2% coorBercTBeHHO. OLICHHUTH (harori-
TapHYy akTUBHOCTb HelTpodmios (PAH) crano Bo3MOXKHO
TOJIBKO B OITBITaX C PACTBOPOM, COAEPIKAIIIM XOJIHMHXIIOPH.
Ona Habronanace y 66,4+5,2% ororpetsix HeliTpoduios. B
onbITax, cogepxkamux Tonbko I1J], onpenenute ®AH He
YIaJI0Ch B CBSA3U C OBICTPBIM pa3pyIICHHEM KJIETOK IOCIIe
pa3MopaxuBaHusl. Takum 00pa3oM, MpUMEHEHHE XOIMHXIIO-
pHUa COBMECTHO C OCHOBHBIM KPHOIIPOTEKTOPOM CYIIECT-
BEHHO IMOBBIIIACT 3PPEKTHBHOCTD 3aMOPaXKMBAHHSI JIEHKO-
uToB 710 —40°C 110 S3KCIIOHEHI[UATBHOMY PEIKUMY.
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The search for new substances with cryoprotective
properties has remained to be actual in current cryobiology.
When freezing human erythrocytes down to —196°C with
rapid and slow linear programs [Gulevsky A.K. et al., 1987]
there were studied the phase transitions and physical states
of choline chloride aqueous solutions and its cryoprotective
properties. The authors have proposed to apply this sub-
stance as an additional ingredient as a part of cryoprotective
media to increase their efficiency. This research was aimed
to study the choline chloride cryoprotective properties when
freezing blood nucleated cells down to a moderately low
temperature (—40°C) by an exponential regimen.

Leukocyte concentrate, isolated from the whole donor
blood by cytapheresis, served as the research object. An
average number of bioobject was 18.2+5.3 ml. Cells were mi-
xed with cryoprotective solutions in 1:1 ratio in “Kompo-
plast 300” plastic container and exposed at room temperature
for 20 min. We have used 2 cryoprotective solutions: the 1*
one comprised only 1,2-propanediol (PD) endocellular cryo-
protectant in 21% final concentration; the 2™ one did an
additional choline chloride in 1% final concentration. Cells
were frozen by a slow three-step program primarily in alcohol
(96°) bath of “Kriostat” electric freezer chamber, cooled down
to—28°C for 15 min, then in a freezer at—40°C. Rapid thawing
of bioobject was realized one day later in 20 1 water bath,
heated up to 38°C for 45-60 sec (depending on bioobject’s
volume) under intensive container shaking.

Research results have demonstrated that under freezing
of leukocytes with the 1* solution, their number after tha-
wing was 67.2+16.1% of an initial level, and with the 2" one
it was statistically and significantly (p<0.05) higher
(89.6+9.2%). When analysing leukoformula in trials with
the 1% solution the granulocyte number was also statistically
and significantly lower, than in those with the 2™ solution
and made 39.2+9.8 and 77.9£11.2%, correspondingly. The
estimation of neutrophil phagocyte activity (NPA) occurred
to be possible only in trials with choline chloride-containing
solution. NPA was observed in 66.4+5.2% of thawed neutro-
phils. In the trials, containing only PD, the NPA deter-
mination failed due to a rapid cell destruction after freeze-
thawing. Thus, the choline chloride application together
with the main cryoprotectant significantly increases the
efficiency of leukocyte freezing down to —40°C by expo-
nential regimen.
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lNepcnekKTMBHOCTL UCMOAL30BAHUSI KOMOMHMPOBAHHBLIX KPUOMNPOTEKTOPOB
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cnocobom npu Ttemneparype -196°C
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Perspective in Using Combined Cryoprotectants During Blood Component
Freezing by One-step Method at -196°C

E.M. KorniENKO!, V.A. BONDARENKO?

'V.N.Karazin Kharkov National University

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

UccnenoBanue kpuobuonornyeckoi 3(pPeKTuBHOCTH
KOMOMHUPOBAHHBIX Cpel, BKIIOYAIOIHUX MPOHUKAIOIINE
(AMCO, 1,2-I1]T) u Henponukaromue (rexcrpan M 10000 u
II3I' M 2000) KpHOTIPOTEKTOPHI, IIPEACTABISAET CYIIECT-
BEHHBIN WHTepec. HempoHukaromue KpUOIPOTEKTOPEI
00pa3yIoT BOKPYT KICTKH TU(GY3HOHHBIH CIIOH U IpensT-
CTBYIOT POCTY KPHCTAIDIOB BO BHEKJICTOUHOH cpene. [Ipume-
HEHHUE MPOHUKAFOIIHX KPHOTIPOTEKTOPOB IPHBOIHUT K TOPMO-
YKCHHUFO POCTa KPUCTAIDIOB JIbJIa BHYTPHU KICTKH U 3()(HEKTHB-
HOMY CBSI3BIBAHHUIO BOJIBI BHYTPH KJIETOK.

bBrutn uccaenoBanbl KOHIIEHTPAITMOHHBIE psib (5, 10, 12,
15,20, 25,30 %) AIMCO, 1,2-I111, nekctpaHn, I131, a Taxxe
CpelIpl, BKIIIOYAIOIINe KOMOMHAIMY IIPOHUKAIOIINX M HETIPO-
HHKAIOIINX KPUOIIPOTEKTOPOB. YCTaHOBIIEHO, YTO MPH ITOBBI-
[ICHUU KOHIICHTPAIUK MPOHHUKAIOIINUX KPHUOIIPOTEKTOPOB
HM300CMOTHYECKUH JTH3HC KICTOK MPOSBISETCS PH JJOCTa-
TOYHO BBICOKHMX KOHIICHTPALMAX KpHonpoTeKTopoB (30% n
Oomnee). beutn BEIOpaHBI ONTHMAaTbHBIC KOHIICHTPALIUH
KoMOuHarmi kpuonpotekropos: JIMCO-nekctpan; JIMCO-
917 1,2-IT-nexctpan; 1,2-ITA-TI3T, B KOTOPBIX TOKCH-
yeckui 3 (PEeKT MPOHUKAIIIHUX KPUOMPOTESKTOPOB HE
nposiisiics. [I[puMeHeHrne koMOMHAIIUK TPOHUKAIOIINUX U
HETIPOHUKAIOIINX KPHOIIPOTEKTOPOB MO3BOJIIIIO ITPH OBICT-
PBIX CKOPOCTSX 3aMOPaKUBaHUSA-OTOTPEBA MOy IHUTH OoJiee
BBICOKHE 3HAYCHHUS COXPAHHOCTH 3PUTPOIUTOB. OITUMAIh-
HbI€ KOHIIEHTPALlUH KPUOIPOTEKTOPOB COOTBETCTBOBAIIU
ocMmodsipHOCTH cpenibl 0,8 OcMmorb.

[Nonmy4eHHbIe JTaHHBIC CBUICTEIBCTBYIOT O TOM, YTO TIPH-
MEHEHUE KOMIUIEKCOB KPHUOIPOTEKTOPOB B CPaBHCHHH C
OJHOKOMITOHCHTHBIMH PaCTBOPAMH ITOCIICTHIX TPUBOINT K
Ooree BEICOKMM 3HAYCHUSM COXPAHHOCTH SPUTPOIIUTOB, YTO
MTOTBEPKAACTCS OMOXUMHIECKAMH UCCIICIOBAHUSIMHA YPOB-
Hs1 MJIA, BOCCTaHOBJICHHOTO IIIOTATHOHA, 8 TAK)KE aKTHB-
HOCTH IJIIOTaTHOHPETyKTa3bl U ITIOTaTHOHIICPOKCH/IA3bI.
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Of great interest is to study the cryobiological efficiency
of combined media, including penetrative (DMSO, 1,2-PD)
and non-penetrative (dextran M 10000 and PEG M 2000)
cryoprotectants. Non-penetrative cryoprotectants form a
diffusive layer around a cell and prevent crystal growth in
extracellular medium. Application of penetrative cryopro-
tectants results in ice crystal growth inhibition inside a cell
and an efficient water binding inside cells. The concentration
series (5,10, 12, 15, 20, 25, 30%) of DMSO, 1,2-PD, dextran,
PEG as well as the media, comprising the combinations of
penetrative and non-penetrative cryoprotectants, have been
under study. When increasing the penetrative cryoprotec-
tant concentrations the isoosmotic cell lysis was established
as manifesting under quite high concentrations of cryopro-
tectants (30% and higher). There were selected the optimal
concentrations of cryoprotectant combinations such as:
DMSO-dextran; DMSO-PEG; 1,2-PD—dextran; 1,2-PD-PEG,
where no toxic effect of penetrative cryoprotectants was
manifested. The application of penetrative and non-penetra-
tive cryoprotectant combination enabled under more rapid
freeze-thawing rates to obtain higher values of erythrocyte
integrity. The optimal cryoprotectant concentrations corres-
ponded to 0.8 Osmol medium osmolarity.

The data obtained testify to the fact that the application
of cryoprotectant complexes results in higher values of
erythrocyte integrity, if comparing with mono-component
cryoprotectant solutions, that is confirmed by biochemical
studies of MDA level, reduced glutathione, as well as gluta-
thione reductase and glutathione peroxidase activities.
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3ameareHHue Temna HeoOpPaTUMON BO3PacCTHOW aTpohmu TMMYCa C MOMOLUbIO
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Slowing-down of Irreversible Age Thymus Atrophy Rate by Means
of Auto-Transplantation of Long-Lastingly Cryopreserved Thymus
A.V. Kutikov' #, G.N. SMirnoV!, L.V. ArkHIPOVA!, D.A. KuLikov?, N.V. SHISHOVA?
'Institute of Theoretical and Experimental Biophysics of Russian Academy of Sciences, Puschino, Russia
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Pa3paboran HOBBIH crIOcO0 3aMeasIeHHs TeMIla HeoOpa-
TUMO¥ Bo3pacTHOU aTpodun Tumyca. Yacts TuMycay 1-me-
CSIYHBIX KPBIC BBIPE3AJIH U TIOABEPTANIN JUINTEIbHOM (4,5 n
6,5 Mecs1eB) KPHOKOHCEPBAIIMH, 3aTEM ay TOTPAHCIUIAHTATHI
nepecaXuBaji )KUBOTHBIM B )KHPOBYIO KJIETUATKY U depe3
3,5 Mecsdma >KUBOTHBIX HCCIEIOBAIH 10 PALY T'eMaTolo-
TMYECKUX, (PU3HOIOTHYECKUX M NIMMYHOJIOTHYECKHX ITOKa3a-
Teneii. BBIABIIEHO, YTO OHMM U3 CIIOCOOO0B JIEYEHHUST MHACTe-
HUH SIBIISICTCS yJaJIeHHe TUMYCa, COOCTBEHHBIN “MOI010#”
THUMYC C BBICOKUM MPOJIU(EPATUBHBIM MOTEHIIUAIOM MO-
JKET 0Ka3aTh BECbMA CEPbE3HYIO MOJAEPIKKY OPTaHU3MY B
3pEJIOM U CTapUYECKOM BO3PACTE.

HccnenoBanHble reMaToIOTHYECKHE TIOKa3aTe ! (KOIH-
YEeCTBO 3PUTPOLMTOB, TEMOITIOONH, TeMaTOKPHUT, CPETHUN
00BEM 3pUTPOLIUTOB, CPEJHEE COIEPKAHNE TeMOTTIOONHA B
SPUTPOLUTE, KOTMUECTBO TPOMOOIMTOB) JOCTOBEPHO HE
OTJIIMYAIOTCSl OT 3TUX [10Ka3aresei B KOHTPOIbHOU Ipyne
JKHUBOTHBIX, a KOJTMYECTBO JICHKOIIUTOB CMEIICHO B CTOPOHY
6oJtee MOJIOJIBIX JKUBOTHBIX, YTO MOYKET CBUJIECTEIILCTBOBATh
00 OTCYTCTBHMH B OpPraHMU3Me SIBHBIX [TATOJIOTHYECKIX H3MEHE-
HUM, CBSI3aHHBIX C TPAHCIUIAHTALMEH KJIETOK TUMYCa.

W3BecTHO, uTO C Bo3pacToM KoHIeHTpanus PHO-0 u
WJI-2 cumxkaercs. Kak mokasanu Hallu HcclielOBaHUS,
xoHueHTpaysa PHO-O B KpOBHU y ONBITHOM IPYIIIBI KUBOT-
HBIX IIOCJI€ ayTOTPAHCIUIAHTAllMM TKaHM THMYCa MOYTH
BJIBOE BBIIIIE, YeM B KOHTPONIbHOH. KoHIleHTpanus uHTep-
JIeIKUHa-2 TakK)Ke JOCTOBEPHO BBIIIE B ONBITHOM IpyIe
Kpbic. Jpyrumu croBamu, HaONMrOmaeTcs “OMOJIOKeHHUE”
OpraHK3Ma 110 ATUM IT0Ka3aTeNsIM.

KonmdecTBO TUMOIMTOB B COOCTBEHHON BHIIOYKOBOU
JKee3e MocJIe ay TOTPaHCIUIAHTaLUH TN TETIbHO KPHOKOHCep-
BHUPOBAaHHBIX THMOIIMTOB B )KUPOBYIO KJIETYATKY YBEIUIH-
Jock 6oniee ueM B 2 pazay 9 u 10,5-MecsIIHbBIX KUBOTHBIX,
T.€. B pe3yJIbTare ayTOTPAHCIAHTAUK POUCXOIUT “OMOJI0-
skeHune” T-KIeTOYHOTO 3BeHa UMMYHOJIOTMYECKON CUCTEMBI
OpraHusma.

Paboma svinonnena npu gpunancosoii nooodepaicke Poc-
cuiickozo (ponoa GYHOAMEHMANbHBIX UCCAEO08AHUL
(npoexm Ne07-04-12048 u npozpammul npesuduyma PAH
“Ilodoeparcka unnogayuti” 2006, 2007).
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New method for slowing-down of the rate of irreversible
age thymus atrophy has been developed. The part of thymus
of 1-moth’s rats was isolated and subjected to long-lasting
cryopreservation (4.5 and 6.5), afterwards the autotrans-
plants were grafted to the animals into the fat and in 3.5
months the animals were examined on some hematological,
physiological and immunological indices. The studies have
demonstrated that one of the ways to treat myasthenia is
thymus removal, the own “young” thymus with high proli-
ferative potential may be quite serious support to mature
and aged organisms.

The studied hematological indices (number of erythro-
cytes, hemoglobin, hematocrit, average volume of eryth-
rocytes, average content of hemoglobin in erythrocyte,
number of platelets) do not statistically and significantly
differ from the ones in the control group of animals, and
number of leukocytes is shifted towards younger animals,
testifying to the absence in an organism of evident patho-
logical changes, related to transplantation of thymus cells.

It is known that with age the concentration of TNF-a
and IL-2 reduces. As our studies have shown the concen-
tration of TNF-a in blood of experimental group of animals
after auto-transplantation of thymus tissue is almost twice
higher that in the control. Interleukin-2 concentration is
also statistically and significantly higher in experimental
group of rats. By other words, there is observed the “reju-
venation” of an organism on these indices.

Number of thymocytes in own thymus after autotrans-
plantation of long-lastingly cryopreserved thymocytes in
fat increased more than twice in 9-months’ animals as well
as in 10.5-months’ ones, i.e. in the result of autotransplan-
tation the “rejuvenation” of T-cell link of immunological
system of an organism take place.

The research was financially supported by Russian
Foundation for Basic Research (the project N 07-04-12048,
as well as by the Program of Russian Academy of Sciences’
Presidium “Supporting of Innovations”, 2006, 2007).
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CB0OOAHOpAaAMKAABHOE OKUCAEHWE AMMMAOB MemMOpaH CrnepmaTo30MAOB
NTULL MOA BO3AEWCTBUEM KPHOMPOTEKTOPOB B YCAOBUSAX TMNOTEPMUM
M.H. Maptoitiok!, C.E. OscsHHmkos!, T.IN. AnHHKMK!, A.B. APTEMEHKO?

"McTutyT npobaem Kpuobuororum u kpuomesnumHol HAH YkpauHsl, r. Xapbkos
HWW ntuuesoactea YAAH, c. bopku

Lipid Peroxidation of Avian Sperm Membranes
under Hypothermia and Cryoprotectant Effect
I.N. MArRTYNYUK', S.E. Ovsyannikov!, T.P. LiNnNiK!, A.B. ARTEMENKO?
'Institute for Problems of Cryobiology and Cryomedicine
of the National Academy of Sciences of Ukraine, Kharkov, Ukraine
2Institute of Poultry Breeding, Borki, Ukraine

[Iponukatomnue kpuonporektops! (KII) psaa aMumos u
JIMOJIOB HIMPOKO MIPUMEHSIOTCS B IPAKTHKE KPUOOHUOJIOTHH,
B YaCTHOCTH IIPU KPUOKOHCEPBUPOBAHUH CTIepMbI iTull. Ho
Bce OHH HeMHIU((HEPESHTHBI IO OTHOIICHUIO K KIIETKAM U
€I1Ie Ha dTare SKCIIO3UIINH JI0 3aMOPaKUBAHUS OKa3bIBAIOT
BO3/ICHCTBUE HA PU3UKO-XUMUICCKHE U (PYHKITMOHATBHEIC
CBOICTBa MUTOIIA3MATHICCKIX, AaKPOCOMATTHHBIX H MUTO-
XOH/IPHANTBEHBIX MEMOpPaH CIIEPMHUEB, U3MCHSIOT aKTUBHOCTD
(bepMeHTOB.

W3BecTHO, 4TO OTHUM 3 MOBPEKAAIOIIHX (PAKTOPOB MO-
T'YT OBITh aKTHBHBIE ()OPMBI KUCIIOPOJIa M CBOOOIHBIE paJii-
KaJibl HEHACBIIIEHHBIX )KUPHBIX KUCIOT. B To ke Bpemst B
HHU3KUX KOHIEHTPAIMAX OHH BBINOJHSIOT PETYISATOPHYIO
POk B GU3HUOJIOTHYECKHX MTPOIECCax: CUTHAIBHON TpaHC-
IYKIIAH, aKPOCOMATBHOM peaKIuy ¥ KallaluTalHH.

B manHOIT paboTe N3y4YeHO BIMSIHUE XUMHYCCKOU CTPYK-
TypHI AByX romojorudeckux psaoB KII: hopmamuna (DA),
N,N-mumetundopmamuna (JM®DA), N,N-mumernnanera-
vuna (JIMAL), stunenrmukons (90, 1,2-npomanauona
(1,2-111), 2,3-6yranauona (2,3-b/1) Ha HHTEHCUBHOCTH
cBOOOIHOpaANKATIBHOTO OKUCIIeHUs TUuA0B (CPO) mem-
OpaH criepMHEB [IETYXOB B YCJIOBUSX THIIOTEPMHH.

Coneprkanue TUAPOTIEPEKUCEH IUMNUI0B U OCHOBaHUIN
HIudda B asikynarax meTyxoB, XpaHUBHIMXCS 24 yaca B
ycnosusx runorepmun (0°C), onpenensiiu mocie ux 30-mMu-
HYTHOH SKBIJIMOPAINH CO BCEMHU BBIIICTICPECYHCICHHBIMA
KIT npu 25°C. KoHTponewm ciryknina HaTHBHAS CIIepMa.

VYcraHoBII€HO, UTO HU OIMH U3 uccnenoBanHbiX KII ne
BBI3BIBAN MIOBBIIICHHS coieprkanust mpoaykToB CPO 1o cpas-
HEeHUIo ¢ KoHTpoieM. boree Toro, 2,3- B/l u JIM®A obnanami
OTIpe/IeJICHHBIM aHTHOKCUIaHTHBIM 3¢ dekTom. [TomoOHas
3aKOHOMEPHOCTh HabIr0a1achk Kak Ha criepMe, HeMH YU~
POBaHHOI MPOOKCHIAHTAMU, TaK U MOCTIE HHIIYKIIH peak-
1uu CPO ruaponepeknchio BOI0poaa.

Panee Ob110 1TOKa3aHO, YTO HEKOTOPBIE UCCIICOBAHHBIE
KIT obnaaror 10CcTaTtoqHO BHICOKOHM CIIOCOOHOCTBIO K TIEpex-
BaTy I'MJIPOKCHUIBHOTO PaJfKaa B MOJCIBHBIX CHCTEMAaX.
MO>HO MPEITOIOKHTE, 9TO ¥ BEISIBIICHHBIH aHTHOKCHIAHT-
st 3¢ ekt KI1 B ciepMe nTHIl pa3BUBAETCS IO 3TOMY Ke
MEXaHU3MY.

Takum o6paszom, uccrnenoBanusie KII He oka3pIBaOT
MIPOOKCHIAHTHOTO ICHCTBUS HA CTICPMHUH MIETyXa B IIOCTTHIIO-
TEPMUYCCKHI ITEPUO]T, [TO3TOMY MOTYT HCITOTB30BAThCS KaK
NEePCIEKTHBHBIC KOMIIOHEHThI KPUO3AIUTHBIX CPel JJIs
KPHOKOHCEPBHPOBAHHMSI CIIEPMbI IITHII.
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Penetrating cryoprotectants (PCs) of amides and diols
series have been used widely in practical cryobiology, parti-
cularly, at cryopreservation of avian sperm. But they all are
not indifferent in relation to the cells and even at exposure
stage prior to freezing affect physical, chemical and func-
tional properties of cytoplasmic, acrosomal, mitochondrial
spermatozoa membranes, change the enzyme activity.

It has been known that one of the damaging factors may
be reactive oxygen species and free radicals of unsaturated
fatty acids. At the same time under low concentrations they
carry out the regulative role in physiologic processes: signal
transduction, acrosomal reaction, and capacitation.

In this work the effect of chemical structure of two
homologous series of PCs: formamide (FA), N,N-dimethyl
formamide (DMFA), N,N-dimethyl acetamide (DMAC),
ethylene glycol (EG), 1,2-propandiol (1,2-PD), 2,3-butanediol
(2,3-BD) on the intensity of lipid peroxidation (LP) of
membranes of fowl spermatozoa at hypothermia conditions
have been studied.

The content of lipid hydroperoxides and Schiff’s bases
in the fowl ejaculates, stored for 24 hrs at hypothermia (0°C)
was determined after their 30 min equilibration with all above
listed PCs at 25°C. The control was native sperm.

It has been established that one of the investigated PCs
did not trigger the increase of LP products content in
comparison with the control. In addition, 2,3-BD and DMFA
had the special antioxidant effect. The same regularity was
observed not only for sperm, non-induced with prooxidants,
but also after the induction of LP reaction with hydrogen
hydroperoxide.

It has been shown previously, that some investigated
PCs have quite a high capacity to interception of hydroxyl
radical in model systems. So, one may suggest that the
revealed antioxidant effect of PCs in avian sperm develops
under this mechanism.

So, investigated PCs have no prooxidant effect on fowl
spermatozoa at posthypothermic period, herewith they may
be used as the perspective components of cryoprotective
media for cryopreservation of avian sperm.

PROBLEMS
OF CRYOBIOLOGY
Vol. 18, 2008, N22



MHAYKTMBHOE U paAn0O3aliMTHOE Aencreue MYABTUNMOTEHTHbIX
ME3€HXUMAAbHbIX CTPOMAAbHbLIX KAETOK TUMYCa

M.C. Hukoabckmi, B.B. Hukoabckas, .M. ByTEHKO
MHCTUTYT reHeTudeckos n pereHepatmBHoOA meanumHsl AMH Ykpaunbl, r. Kues

Inductive and Radioprotective Effect of Multipotent Mesenchymal
Stromal Cells of Thymus
[.S. NikoLsky, V.V. NikoLskayA, G.M. BUTENKO

Institute of Genetic and Regenerative Medicine of the Academy
of Medical Sciences of Ukraine, Kiev, Ukraine

B skcrepuMeHTax Ha JIeTAJIBHO OOJTYyYCHHBIX MBIIIAX
muann CBA mokas3aHo, 4TO MyJIBTUIIOTEHTHBIE ME3CHXH-
MaJIbHBIe cTpoMaibHbIe KieTkn Tumyca (MCKT) B pesyib-
TaTe COBMECTHOW MHKYOAINH in Vitro ¢ KpUOKOHCEPBUPO-
BaHHBIMU T'€MOIIO3THYECKUMU cTBOJIOBBIMU KiteTkamu (I'CK)
3HAYNUTEIIFHO YCHUIIUBAIOT PAHO3AIIUTHOE AEHCTBIE OCIIE -
Hux. O6HapyxeHo, uto MCKT o06nanaioT BeIpaXKCHHBIM
pazuo3alMUTHBIM JISHCTBHEM B 103aX, MeHbIIHNX B 10 pas,
yeM TakoBble ['CK.

Jns uzydyenns naayktusHoro BiausHuss MCKT Ha
MOBEPXHOCTH C KOJIOHMSIMHU 3THX KJIETOK [TOMEIIIATH CyCIICH-
3ut0 pasmopoxeHHbIX ['CK 1 mpoBoamiM COBMECTHOE KyJTb-
THUBHPOBAHUE KJIETOK B Te4eHHE 24 yacoB. 3aTeM JIeTKO Iepe-
xopsaume B cycnensuto I'CK oraernsum ot npuunimx MCKT
Y BBOAWJIA BHYTPUBEHHO JIETAITHHO Y-00.rydeHHBIM (900 pan)
Mbiiram uHn CBA B konuuectse 0,5%10° Ha crnenyromimii
nociie 00JydeHus IeHb.

Jis m3y4eHns BO3MOXKHOTO PaAHO3aLTHOTO IEHCTBHS
MCKT wmpbrmieii tuann CBA oTaensiiv oT MOBEPXHOCTH C
IIOMOIIIBIO pacTBOpa BepceHa u TpurcuHa (1:1) u B Komu-
yectBe 0,05%10° BBOMIIN JIETAITBHO Y-00JIyY€HHBIM MbIIIIAM
smuHun CBA.

YCTaHOBIIEHO, YTO IO CPEAHEN IPOAOIKUTEIBHOCTH
JKU3HU ¥ TUHAMHKE BEDKMBAEMOCTH B T€UCHHUE 4 MECSIIEB
paano3amuTHEIM AeiictBreM obiananu I'CK, momydeHHbIe
13 BCEX UCTOYHMKOB, IPHYEM KaK B CHHICHHOMH, TaK U KCEHO-
TFeHHOM KOMOUHaIusX, a Takske MCKT, BBoguMbIE B 1€CSTH-
KpaTHO MeHblIeM KonndecTse, 9eM [ CK. Hanbonee ahdpex-
tuBHBI I'CK 13 sMOproHanbHOM niedenu. CpeaHsist IpoI0II-
JKUTETBHOCTB )KU3HHU B pe3ybrare Beenenust I CK u3 ambpuo-
HaJIbHOM MedeHu, npenHkyouposanusix ¢ MCKT, Bo3pac-
tana B 3-5 pa3. MeTtogom npsMoii nporouHoi nuTodiyo-
PUMETPHUH B KOCTHOM MO3Te 1 JIUM(OHTHBIX 00pa30BaHMAX
Takux Mblien BeisiBiieHo 3—15% CD3*- u CD20*-kieTok, 4To
CBHJIETENILCTBYET O (POPMUPOBAHHH y JICUCHHBIX KCEHOTCH-
HbIMU [ CK HMBOTHBIX TOBOJIBHO CTOMKOTO KJIETOYHOTO XHMe-
pu3ma, B mporecce (GOpMUPOBAHUSI KOTOPOTO CO3IAIOTCS
yenoBus 1uist tuddepennmposku I'CK u mponudeparmm nx
ITOTOMKOB. BO3MOKHO, 9TO IIpU CO3IaHUN MEXKJIECTOUHBIX
KOHTAaKTOB in Vitro WIA BO3HUKHOBEHHUM TAKOBBIX i1 ViVO
BcaeacTBue skronuueckor nepecagku MCKT ocymiect-
BIISICTCSI MHAYKTHBHOE BIMSHHME YKa3aHHBIX KJIETOUHBIX
anemenTtoB Ha I'CK mo xapakrepHoMy 1is “HHUII allTOPUT-
My.

MOXHO NPEIIONI0KHTh, 4TO 3()(HEKT KOHTAKTHO-KIICTOU-
HOT'O MHIYKTHBHOTO YCHJICHUS PAANO3AIUTHOTO JCHCTBUS
I'CK npuHIMIHaIbsHO OTpaXkaeT CYIECTBYIOIINE KOoepa-
THUBHBIC OTHOIICHUS MEXAY Pa3IUYHBIMU THIIAMH CTBOJIO-
BBIX KJIETOK U B JaTbHEHIIIEM MOXET OBITh HCIIOJIB30BaH B
TPaHCIIAHTOJIOT .
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In the experiments in lethally irradiated CBA mice it has
been shown that multipotent mesenchymal stromal cells of
thymus (MSCT) as a result of combined in vitro incubation
with cryopreserved hemopoietic stem cells (HSCs) signifi-
cantly increase the radioprotective effect of the latter. It has
been found also that the MSCT themselves possess a mani-
fested radioprotective effect in the doses 10 times lower
that those for HSCs.

For studying the inductive effect of MSCT on the sur-
face with colonies of these cells the suspension of thawed
HSCs was placed and the combined culturing of cells for
24 hrs was performed. Afterwards easily transiting to the
suspension HSCs were separated from the adhered MSCT
and introduced intravenously to lethally y-irradiated (900
rad) CBA mice in an amount of 0.5%10° to the next after
irradiation day.

For studying possible radioprotective effect the MSCT
of CBA mice were removed from the surface using versene
and trypsin solution (1:1) and in the amount of 0.5x10° were
injected to y-irradiated CBA mice.

It has been established that on average life span and
survival dynamics during 4 months HSCs obtained from all
the sources (both in syngeneic and xenogeneic combina-
tions), as well as MSCT introduced in the 10 fold less amount
vs HSCs, have radioprotective effect. He most effective
were HSCs from embryonic liver. An average life span as a
result of HSCs introduction from embryonic liver, pre-
incubated with MSCT, increased 3—5 times. With direct flow
cytometry in bone marrow and lymphoid formations of these
mice there were found 3—-15% of CD3*- and CD20*-cells,
that testifies to the formation in treated with xenogeneic
HSCs animals of quite a stable cell chimerism, during which
the conditions for differentiation of HSCs and proliferations
of their posterity are created. Its very likely that during
either creation of intercellular contacts in vitro or appearan-
ce of those in vivo due to ectopic grafting of MSCT there is
performed an inductive effect of the mentioned cell elements
on HSCs according to characteristic for “niches” algorithm.

One may suppose that the effect of contact-cell inductive
strengthening of radioprotective effect of HSCs principally
reflects the existing cooperative relationships between va-
rious types of stem cells and further may be used in trans-
plantology.
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Kputepun oueHKu KauyecTBa NMPEMMNAAHTALMOHHBIX 3MOpPHOHOB
YeAOBeKa A0 M MOCA€ KPUOKOHCEpPBUPOBAHUS
M.T. TTeTpywko, B.W. TmHsEB
MHCTUTYT npobaem Kpnobuorornu u kpmomesnumHsl HAH Ykpaunrbl, r. Xapbkos
Estimation Criteria for Pre-implanted Human Embryo
Quality Prior to and After Cryopreservation
M.P. PErRusHkoO, V.I. PINYAEV

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

Mopdosornieckuii aHaIN3 TO3BOJISCT OLICHUTH BIMSHIE
¢dusnueckux HakTOPOB HA COXPAHHOCTH IMOPHOHOB. Crio-
COOHOCTb K BO30OHOBJIEHHIO MUTO3a U BO3MOXHOCTb J10C-
TIDKEHMS CTaIU1 OJIACTOIUCTHI HE SIBIISIFOTCS a0COMIOTHRIMU
MIOKa3aTeISIMHA TeHETHYECKON ITOJTHOIIEHHOCTH, ITOCKOJIBKY
Jla)ke dMOPHOHBI, HECYIINE XPOMOCOMHBIC aHOMAJINH,
Pa3BUBAIOTCS JI0 CTAAUH OJIACTOLMCTHI M CIIOCOOHBI IMITIaH-
THPOBaThcs. PUCK BOSHUKHOBEHHMS TCHETHUECKUX aHOMAIIMH
00yciTaBIMBaeT HEOOXOJUMOCTh BBEJICHHS YETKHX KpUTE-
pHEB OIICHKH 0€30MacHOCTH MPOLEAYypPhl KPHOKOHCEPBH-
PpOBaHUS ATl TEHETUYECKOTO allapara NpeuMILIaHTallnOH-
HBIX SMOPHOHOB YEJIOBEKa.

Lenb maHHOTO UCCTIETOBAHUS — U3Y4YE€HHE YaCTOTHI XPO-
MOCOMHBIX aHOMAaJIMH B 61acTOMEpax HaTUBHBIX M KPHOKOH-
CEPBHUPOBAHHBIX YMOPHOHOB YEJIOBEKA.

OMOpPHOHBI YesloBeKa ObITH pa3/iesIeHb! Ha ABE TPYIIIIbL:
1 — 207 >MOpnOHOB KyJIFTUBUPOBAIH 16 4 ¢ OoKaTopoM
muto3a (0,1% pacTBOpOM KOJIXHIMHA) IJIs TTOTyYEHHS IIpera-
partoB XpoMocoM, 2 — 189 sMOpHOHOB KPHOKOHCEPBUPOBAIIH,
KyJIETUBHPOBAJIH B CpeJie ¢ OJIOKaTOPOM MHUTO3a, OCIIE Yero
TIPOBOIMIIN (PUKCALHIO ISt TOCIIEAYIOIIET0 IUTOT €HETHYEC-
KOTO aHaJIM3a METOIOM KapHOTHUIIMPOBAHHUSI.

Hop™manbHbIil AunmonaHei HabOp XPOMOCOM HUMENH
68,1% HaTBHBIX SMOpHOHOB. [ lonmIiToN st ObLITA OTMEYEHA
B 2,5 % HaTUBHBIX SMOPHOHOB. AHEYIUIOUIHBIMH BBISIBH-
ek 26,9% 3MOpHOHOB, B TOM YUCIIE TUMIEPIUIONTHBIMH —
10,9% 3M6proHOB, runormtonausiMu — 14,3%. Tlpuyem B
OOJIBIIMHCTBE CITy9aeB OTMEYAIN aHEYTIJIOUANIO [0 XPOMO-
comam rpymn C, Eu F.

[o pesynsraram aHaym3a naTepdasHbIX suep 80% HaTus-
HBIX 1 63,7% KPHOKOHCEPBHUPOBAHHBIX SMOPHOHOB 00Ma-
JlaJI1 HOPMAJIBHBIM KaproTuroM. [lonmumnonansie Mo3anku
ObUTH TMarHOCTHPOBaHbI B 18,2% 3MOpHOHOB mOCIIE KPHO-
KOHCEpPBUPOBAHMUS.

IluTorenernueckuii aHajau3 METOJOM KapUOTHUIIHPO-
BaHUs M (PIFOOPECLIEHTHOM THOPUAN3AIINY i1l Sifu TTO3BOITUIT
OTIPEICNIUTh, YTO IPEUMITIAHTAIIMOHHBIE SMOPHOHEI, TTOJTY-
YEHHBIE B XO/I€ OIUIOIOTBOPEHUS i7 Vitro OOLUTOB ITALIUEH-
TOK, YY9aCTBYIOIINX B [IMKJIaX JIeUEHNS OECILIONw, 001a1at0T
BBICOKOW F€HETUYECKOM IeTepOTreHHOCThIO.

B cBs131 ¢ 3THM BayKHO NIPOBEICHNE TPEUMITIAHTAL[OH-
HOM TeHeTHYECKOW IMAarHOCTHKH KaK HaTUBHBIX, TaK W
KPHOKOHCEPBHPOBAHHBIX SMOPHOHOB C IEJIBIO BBISIBICHNUS
TeHEeTHYECKHUX MaTOJIOTHH JI0 IepeHoca 3MOPHOHOB B T10-
JIOCTh MaTK1 NallMeHTOK, YTO HEOOXO0ANMO ISl IPEOTBpa-
LIEHUS POKICHNS peOCHKA C XPOMOCOMHBIMU aHOMAJTHSAMH.
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Morphological analysis enables to estimate the effect
of physical factors on embryo preservation. The capability
for mitosis renewal and the possibility of reaching blasto-
cyst stage are not the absolute indices for genetic integrity,
since even the embryos with chromosome abnormalities
develop to the blastocyst stage and are capable to be implan-
ted. The risk of genetic abnormality occurrence stipulates
the necessity in introduction of distinct estimation criteria
of cryopreservation procedure safety for genetic apparatus
of preimplanted human embryos.

This research was targeted to study the frequency of
chromosomal abnormalities in blastomeres of native and
cryopreserved human embryos.

Human embryos were divided in two groups: the 1% one
comprised 207 embryos, cultured for 16 hrs with mitosis
blocker (0.1% colchicine solution) to procure chromosome
preparation. The 2™ one included 189 embryos, cryopreser-
ved, then cultured in mitosis blocker-containing medium,
then fixed for further cytogenetic analysis using karyotyping
method.

Normal diploid chromosome set was in 68.1% native
embryos. Polyploidy was noted in 2.5% native embryos.
Ancuploid were 26.9% embryos, including 10.9 and 14.3%
hyperploid and hypoploid ones, correspondingly. Moreover
in the most cases the aneuploidy by C, E and F group
chromosomes was noted.

According to the results of interphase nuclei analysis,
80 and 63.7% of native and cryopreserved embryos, corres-
pondingly, were of normal karyotype. Polyploid mosaics
were diagnosed in 18.2% embryos after cryopreservation.

Cytogenetic analysis by karyotyping method and in situ
fluorescent hybridization enabled determining the fact that
the pre-implanted embryos, procured during in vitro oocyte
fertilization of patients, participating in infertility treatment
cycles, had a high genetic heterogeneity.

Due to this fact of importance is to perform a preimplan-
tation genetic diagnostic both of native and cryopreserved
embryos with the aim to find out genetic pathologies prior
to embryo transfer into patients’ uterine cavity, that is
indispensable to prevent child birth with chromosome
abnormalities.
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Metoa AndpepeHUMPOBKM CTBOAOBBIX KAETOK B KapAMOMMOLIMTOMOAOOHbBIE
B.K. I'prnb, A.T. INMonanaonyao, A.B. Oseremko, B.B. byuie
MHCTUTYT HEOTAOXHOM M BOCCTAHOBUTEAbHOM xupypriun mm. B.K. Tycaka AMH Ykpaunsbi, r. AoHeuk

Method of Stem Cell Differentiation in Cardiomyocyte-like Ones
V.K. GrIN’, A.G. PoranpopruLO, A.V. OBEREMKO, V.V. BUSHE

V.K. Gusak Institute of Emergency and Reconstructive Surgery
of Academy of Medical Sciences of Ukraine, Donetsk, Ukraine

Jnst mcenenoBaHus BO3MOXHOCTH AU HepeHINPOBKU
KJIETOK CTPOMBI KOCTHOTO MO3Ta 110 KapANOMHOIIUTAPHOMY
IyTH OblIa MPOBEJEHA Cepusl SKCIepUMEHTOB. Kynbsrypy
CTPOMAJIbHBIX CTBOJIOBBIX KJIETOK ITOJyYaJld U3 KOCTHOTO
Mo3ra ITyTéM MeXaHH4YEeCKOM Je3arperaniu, HeHTpudyru-
POBaHUS C IIOCIIENYIONIMM BBICEMBAaHHEM B KYJIBTYpaJIbHbIC
¢axonsl 75 cm? (“Costar”, CIIA). TTepBUYHO BBIIEICHHYIO
kynbeTypy CCK Benu Ha pocrooit cpene DMEM/F12 1:1
(“Sigma”, CHIA) ¢ no6asienuem 20% >MOpHOHATBHON
Tensaeii cbiBopoTkH (“buonor”, Poccust), mmyramuna (“buo-
not”, Poccus), L-ackopounoBoii kuenotsl (“Sigma”, CILA)
1 OCHOBHOTO (hakTopa pocra Gudbpodnacros (“Sigma”,
CHIA). Knetku xynsrusrposami B CO,-unky6arope (37°C,
coJiepykaHue YITIEKUCIIoro rasa 5% u BnaxHocTh 95%). Cpe-
Iy MeHsU Kaxable 3-e cyTok. [Ipu noctukenuun 70-80%
MOHOCIIOSI KJIETKH MaccupoBaiu pactBopom 0,25% tpuricun/
BepceHa (1:5).

KonayeHTHYIO KyIpTypy BTOPOTO Maccaka CTUMYJITH-
poBanu k nuddepeHnnpoBKke 1006aBISHUEM B KYJIBTYpailb-
HYIO Cpelly 5-a3alMTHIMHA B KOHIEHTpauu# 10 MKMOJIB/JT
Ha 24 4. [Tocne atoro cpeay 3amensuti Ha cpery DMEM/F12
1:1 (“Sigma”, CIIIA), conepxantyto JonoaHnTensHo 20%
(eranpHOM TemsTubelt chiBopoTKH (“buonor”, Poccus), riryta-
muH (“buonot”, Poccns), macymus (“Sigma”, CILIA), nekca-
MetaszoH (“Sigma”, CIIA), L-ackopOHHOBYIO KHCIIOTY
(“Sigma”, CIIA) u pakrop pocra pudpodnacros b (FGFb)
(“Sigma”, CIHA). Cpeny MeHsUTH KaxIble 3-€ CYTOK.

W3meHnenune kieTo4Hoilt MOpGoiIoruu HabIraan BU-
3yallbHO TPH MOMOIIXA METO/Ia CBETOBOH MHMKPOCKOIIHH.
Uepes ofHy HEIEIIO TTOCIIe HavYaa MHAYKIUH KyJIBTYpa Ipef-
CTaBJIs1a cO00H MOHOCTION (hHOPOOIACTONOJOOHBIX KIIETOK.
B KoHIIe BTOpOii Heie1 MOosBIISUINCH MPOAOIIbHBIC KapHO-
MHOIIUTOIIO00HBIE MYCKYJIbHBIE KIEeTKH, 10 20% 0T 0011ero
KOJIM4ecTBa KieToK. Uepes 3—4 Henenu KyIbTHBHPOBaHUS
710 30% KJIETOK CTIOHTaHHO COKPAIAJIUCh M COIEPKaIN OT
OJTHOTO J10 HECKOJIBKHX sIIIEp.

J1st moaTBep K IeHUsI COCTOSABIICHCS T hepeHIINPOBKI
CCK B KapaAMOMHOUINTONOJ00HBIE KJICTKH HCHOIb30BAIN
MMMYHOTUCTOXUMHYECKHI METOA HACHTH(UKALNH B KYJIb-
Typax 3THX KJIETOK Crielin(puIecKux OesKoB — TporoHuHa [ u
AKTHHA C TIOMOIIIBI0 MOHOKIIOHANBHBIX aHTHTeN. Pa3oBo-
KOHTPACTHYIO U (IyOPECUEHTHYI0 MUKPOCKOIIHIO ITPOBO-
I Ha MUKpockorie “Laborux” (“Leica”, I'epmanusi).
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The series of experiments were carried-out for studying
the possibility for bone marrow stromal cell differentiation
by cardiomyocyte way. The culture of stromal stem cells
was derived from bone marrow via mechanical disaggre-
gation and centrifugation with following inoculation in 75
cm? cultural flasks (“Costar”, USA). Primarily isolated SSCs
culture was plated on DMEM/F12 1:1 growth medium
(“Sigma, USA”) with adding 20% fetal calf serum (“Biolot”,
Russia), glutamine (“Biolot”, Russia), L-ascorbic acid
(“Sigma, USA”) and main fibroblast growth factor (“Sigma”,
USA). Cells were cultured in CO,-incubator (37°C, 5% CO,
content and 95% humidity). Medium was changed each 3
days. When achieving 70-80% monolayer the cells were
passed with 0.25% trypsin/versene solution (1:5)

Confluent culture of the second passage was stimulated
to differentiation by adding into cultural medium of 5-
azacytidine in 1pM/1 concentration for 24 hrs. Afterwards
the medium was changed for DMEM/F12 1:1 (“Sigma”,
USA), additionally containing 20% fetal bovine serum
(“Biolot”, Russia), glutamine (“Biolot”, Russia), insulin
(“Sigma”, USA), dexamethazone (“Sigma”, USA), L-ascor-
bic acid (“Sigma”, USA) and fibroblast growth factor b
(FGFb) (“Sigma, USA”). The medium was changed every 3
days.

Change in cell morphology was visually observed by
means of light microscopy. One week after beginning the
induction, the culture represented a monolayer of fibroblast-
like cells. At the end of the second week the lateral cardio-
myocyte-like muscular cells, up to 20% of total cell amount,
appeared. Three-four weeks after culturing up to 30% of
cells contracted spontaneously and contained from one to
several nuclei.

To confirm the occurred SSCs differentiation in cardio-
myocyte-like cells we used the immune histochemical method
of identification of specific proteins: troponin I and actin
using monoclonal antibodies in cultures of these cells. Pha-
se-contrast and fluorescent microscopies were done with
“Laborux” microscope (“Leica”, Germany).
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MeToA MHAYKUMU CTBOAOBbBIX KA€TOK CTPOMbI KOCTHOTO MO3ra No OCTEOreHHOMY TUIy
A.A. TiiAiATioer, A.A. TAA AlEl, A.l. TEREIAG
MIHCTUTYT HEOTAOXXHO# M BOCCTaHOBUTEAbHOM xupyprimm um. B.K. l'vcaka AMHY, r. AoHeuk
Method for Induction of Bone Marrow Stromal Stem Cells on Osteogenic Type
A.G. PoranDoPULO, A.V. OBEREMKO, V.M. OKSIMETS

V.K. Gusak Institute of Emergency and Reconstructive Surgery
of Academy of Medical Sciences of Ukraine, Donetsk, Ukraine

Jnst mcenenoBaHus BO3MOXHOCTH AU HepeHINPOBKU
KJIETOK CTPOMBI OBIITM CO3JaHbl MHUKC-KYJIBTYypPBI CTPO-
MaJTbHBIX CTBOJNIOBBIX KJIeTOK (CCK) kocTHOrO MO3ra v mpore-
HHUTOPHBIX KJIeTok HaakocTHUIE ([TKH) B cootHOmIeHNN 3:1
(600000 CCK 1200000 ITKH). Kynsrypy CCK nomyyanu u3
KOCTHOI'O MO3I'a IIyTEM MEXaHUYECKOM ie3arperaluu, [ieHT-
PpUQYTUPOBaHUS C MTOCIENYIOUIMM BHICEBAHUEM B KYJIBTY-
pasbHble pmakonst 75 cm? (“Costar”, CHIA). ITepBudHO BbI-
peneHnyro kynsTypy CCK Benm Ha pocToBOH cpene
DMEM/F12 1:1 (“Sigma”, CIIA) ¢ no6aBnernem 20% M-
OproOHAIBHOH Telstubell chiBOpoTKHU (“bromor”, Poccus),
mrytamuHa (“Bronor”, Poccnst), L-ackopOMHOBOW KACIOTE
(“Sigma”, CIIIA) u ocHOBHOTO (hakTopa pocta pudpodiac-
ToB (“Sigma”, CIIA). Kietku xynsruBuposani B CO,-uH-
kybarope (37°C, coneprkaHue yIIIEKUCIOro ra3a 5% u Biax-
HOCTb 95%). Cpenmy MeHsH Kaxibie 3-e cyTok. [Ipu noctu-
skeHnn 70—80% MOHOCIIOS KIIETKH TTAaCCUPOBAJIM PAaCTBOPOM
0,25%-ro Tpurncun/Bepcena (1:5).

Kynerypy IIKH nomyganu u3 nepuocrta KOCTHBIX (par-
MEeHTOB. brornTar MHOrOKpaTHO IpoMbIBaIK pacTBopoM PBS
¢ ngobasienueM 100 ex/mi nenunmninda 1 100 MKr/ma
cTpenToMHUnMHA ¥ BHOCHIN TpH 4°C Ha 24 9 B TMTATEIbHYIO
cpeny “Urma” (“buonor”, Poccns), coneprkantyto 100 ex/min
meHnnurHa 1 100 Mxr/Ma crpenrromuninHa. [Tocie 3Toro
3JIEMEHTHI MBIIIEYHOH M COSANHUTEIFHON TKaHHU OT AN
ot kocTHOH. [ToBepxHOCTH yatek [lerpu auamerpom 35 Mm
IpeaBapuTeNIbHO 00pabaThIBaId PacTBOPOM KoJutareHa |
THUIIa ¥ TIOMELIAIN B HUX KOCTHBIE (pparMeHThl. KynsTuBu-
PpOBaHMe IIPOBOIVIIN 10 CTaHAAPTHOHM MeTouke. Ha 8-e cyT-
KU B (ha30BO-KOHTpacTHOM MuKpockorie “Laborux” (“Leica”,
Iepmanus) Ipu CTOKPATHOM YBEJIHMYECHHH HaOIIOAAIN
murpammio [IKH, gepe3 mecs1r mociie Hauana KyJIbTHBHPO-
BaHMA ObLIA MOTydeHa KOH(ITyeHTHAasI KyJbTypa.

MUKC-KyNnbTypy KYJIbTHBHPOBAIN MO CTaHIAPTHOU
Metoauke. [JoBepXHOCTB IuIa3MaTHYeCKUX MeMOpaH rpe-
BApUTENIFHO TIOMEYalu MPWKU3HEHHBIMU KPAaCUTEISIMHU
PKH67 Green (s CCK) u PKH26 Red (mns ITIKH) Fluo-
rescent Linker Kit (“Sigma”, CIIIA), koTopsle o0nanaioT
(bayopeciieHnrel B 3eaEHON U KPaCHOM YacTsIX CIEKTpa
cootBetcTBeHHO. Kaxkapie 3—4 nHs KyabTypbl otorpadupo-
BaJIM IIpU NIOMOIIHM nporpammbl “Qwin” (“Leica”, ['epma-
Hus). Yepes 3-4 Hexenu mocyie COBMECTHOTO KyJIBTHBHPO-
BaHus otMeueHa nuddepenuporka CCK B octeobmacTsl,
YTO NOATBEPKAAJIOCH IIOJIOKUTEIIbHOW OKPACKOM Ha I11eJ104-
HyI0 (ocdarazy, KoTopas IBISIETCS IPOLYKTOM KU3HEIesI-
tenpHOCTH KocTHBIX KieTok (BCIP/NBT Liquid Substrate
System, “Sigma”, CILIA).
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In order to investigate the possibilities for stromal cell
differentiation there were designed the mix-cultures of
stromal stem cells (SSCs) of bone marrow and periosteal
progenitor cells (PPCs) in 3:1 ratio (600,000 SSCs and 200,000
PPCs). SSCs culture was derived from bone marrow by
means of mechanical disaggregation, centrifugation with
following inoculation in 75 cm? cultural flasks (“Costar”,
USA). The isolated SSCs culture was primarily plated on
DMEM/F12 growth medium in 1:1 ratio (“Sigma”, USA) with
adding 20% fetal calf serum (“Biolot”, Russia), glutamine
(“Biolot”, Russia), L-ascorbic acid (“Sigma, USA”) and main
factor of fibroblast growth (“Sigma”, USA). Cells were
cultured in CO, incubator (37°C, 5 and 95% of CO, and
humidity, correspondingly). Medium was changed every 3
days. When getting 70-80% monolayer, the cells were pas-
sed with 0.25% trypsin/versene solution (1:5).

The PPCs culture was derived from bone fragment
periost. Biopsy specimen was many-fold washed with PBS
solution, complimented with 100 U/ml penicillin and
100 pg/ml streptomycin and introduced into the “Eagle”
cultural medium (“Biolot, Russia), containing 100 U/ml
penicillin and 100 mg/ml streptomycin at 4°C for 24 hrs.
Afterwards the elements of muscular and connective tissues
were isolated from the bone one. The surface of 35 mm
diameter’s Petri dishes was preliminarily treated with I type
collagen solution with placing bone fragments into them.
Culturing was carried-out by the standard technique. To
the 7™ day the PPCs migration was observed under phase-
contrast microscope “Laborux” (“Leica, Germany”) at 100-
fold magnification, a confluent culture was obtained a month
later of culturing beginning.

The mix-culture was cultured according to the standard
technique. The surface of plasmatic membranes was prelimi-
narily marked with supravital dyes PKH67 Green (for SSCs)
and PKH26 Red (for PPCs) Fluorescent Linker Kit (“Sigma”,
USA), having fluorescence in green and red spectra, corres-
pondingly. Cultures were recorded with “Qwin” software
(“Leica”, Germany) every 3-4 days. The SSCs differentiation
into osteoblasts was noted 3-4 weeks after mutual culturing,
confirmed by a positive staining onto alkaline phosphatase,
being the product of bone cell vital activity (BCIP/NBT
Liquid Sytem, “Sigma”, USA).
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lNMpumeHeHne NeKTMHA PACKM MAAOW A€MHAHA AAS KOHCEPBMPOBAHMS
AeiikounTtoB npun —20°C
O.H. CorommHA, E.INM. CeeaeHLOB, B.B. FT'oaoBuEHKO,O.0. 3amLEBA, T.B.TyMmAHOBA, I A. HUKYAMHA
Uuctutyt pusmonormm Komum HLL YpO PAH, r. CbikTbiBKap

Application of Lemnan Duckweed Pectin for Leukocyte Preservation at —20°C
O.N. SoLoMINA, E.P. Svepentsov, V.V. GoLovcHENKO, O.O. ZAYTsevA, T.V. TuMANOVA, G.A. NIKULINA

Institute of Physiology of Komi Scientific Center of Ural Division
of Russian Academy of Sciences, Syktyvkar, Russia

VYTI1eBO/IbI — M3BECTHBIH KJIACC OPraHMYECKHX BEIIECTB,
LIAPOKO HCTIOIB3YEMBIX JJIsI KOHCEPBUPOBAHMS KJICTOK KOM-
MIOHEHT Pa3IMYHBIX 3alIUTHBIX cpell. Y JaHHBIX BEIECTB
OTMEYEHO HAJIMYHE CIIa0BIX TPOTEKTOPHBIX CBOMCTB. [Toka-
3aH0 [OBonmoBa P.I' u coasr., 2000], 4TO BBIACICHHBIA U3
CBEKECOOPAHHOTO BOJJHOTO paCTEHUS PSCKU Majiol Lemna
minor L. IEeKTUHOBBI ONMCAaXapy/ JIEMHAH XapaKTepH3yeT-
Cs1 BBICOKOH CIIOCOOHOCTBIO K 00Pa30BaHUIO BI3KUX BOTHBIX
pacTBOPOB M K rexeodpa3zoBaHuio. B mutepaType oTcyTCT-
BYIOT CBEJICHHS 00 M3YYEHHUU KPHO3AIIUTHBIX CBOWUCTB Y
pacTUTENIBHBIX MOIHUCAXapHIOB.

Lens manHO#M paboTHl — HccieI0BaHNE MOP(OIOTH-
YeCKUX M (PYHKLIHOHAIBHBIX ITOKa3aTeNeH JEHKOIUTOB, TO/-
BEPrHYTHIX 3aMOpaxuBaHmIo 10 —20°C 1 XpaHEHHUIO B TeUe-
HUE CYTOK I10]] 3alIINTOH KPHOKOHCEPBAHTA, COAEPIKAIIETO
MIEKTHH PSICKH MaJIOH JIEMHaH.

OOBEKTOM HCCIIEI0BAHNS CITY>KHJI KOHIIEHTPAT JICHKOIH-
TOB, BBIJICJICHHBIN U3 LIEJIBHOM JOHOPCKON KPOBU IIyTEM
uradepesa. CpeqiHee KOJIMYECTBO OMO0OBEKTA COCTABILIO
15,52+4,25 mi. JIeHKOIUThI CMEIIMBAIA B COOTHOIIEHHH 1:1
B IUTaCTHKAaTHOM KoHTelHepe “Kommomnact 300” ¢ kpHOKoH-
CEPBAHTOM, COAEPIKALIUM IITHLIEPHH (B KOHEUHOU KOHIICH-
Tpauuu 3,5%), NeKTHH JIeMHaH U TpuiioH B. s “BblpaBHU-
BaHus” pH pacTBopa MCIOJIB30BAIN THIPOKCUA HATPUS
(cnenpr). Cmech BblIEpKUBAIN B TeueHHEe 20 MUH IPU KOM-
HaTHOH TeMIIepaType 1 3aMOPaKUBAIIH 110 SKCIIOHECHIINAITb-
HOW IIporpaMMe B CITUPTOBOH (96°) BaHHE KaMepPhI AIEKTPO-
MoposmsHEKA “Kprocrar”, oxnaxaenHoit 1o —20°C B Teve-
HHe 15 muH. BeicTpoe pasmopaxuBaHHe JTEHKOKOHIIEHTpaTa
OCYIIIECTBIISUIA Yepe3 CYTKH B 20-TUTPOBOI BOJSTHOM BaHHE,
Harpetoit 10 38°C B Teuenue 3545 ¢ (B 3aBUCUMOCTH OT
00beMa OHO00BEKTA) IIPH MHTCHCUBHOM ITOKAYUBAHUN KOH-
TeliHepa.

Pesynsrars! nccnenosanuii (n=11; M+y) moxasanu, 4to
Yyepe3 CyTKH XpaHeHHs: Onooowekra rmpu —20°C coxpansiercs
87,4+10,9% (0T MCXOIHOTO YPOBHS) KIETOK, M3 HHUX y
78,8+6,2% nna3mMaruyeckas MeMOpaHa yCTOHYHBa K S03UHY.
CoxpaHHOCTb IpaHylnoOnUTOB cocTaBiaeT 54,0+7,0%, a
82,5+17,7% otorpersix HEUTPOMIIOB CIIOCOOHBI (haroruTH-
POBaTh YaCTHIIBI JIATEKCA.

Takum 006pa3oM, pacTUTENIbHBIIN HONKHCaXapua JIEMHAH
CIOCOOCTBYET COXPAaHEHHIO SIEPHBIX KIETOK KPOBH, TTOA-
BEPrHYTHIX 3aMOpakuBaHuIo 110 —20°C U XpaHEHHIO B TeUe-
HHE CYTOK.

Aemopul brazooapsm Poccutickuti pono ¢pynoamen-
MANbHBIX UCCLEO08AHUL 3A OKA3AHHYIO (PUHAHCOBYIO
N000EPIHCKY NpU BbINOIHEHUU OAHHO20 dMANA UCCLE00-
eanus (epanm PODOU 08-04-01423).
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Carbohydrates are the known class of organic substan-
ces, widely applied in cell preservation as the components
of different protective media. These substances demon-
strate low protective properties. It has been shown [Ovodo-
va R.G. etal., 2000), that the pectic polysaccharide lemnan,
isolated from freshly-collected duckweed Lemna minor L.
aqueous plant, is characterized by a high capability for
viscous aqueous solutions and gel formations. There is no
information in literature about studying the cryoprotective
properties in plant polysaccharides.

This research was aimed to investigate the morpholo-
gical and functional indices in leukocytes, underwent free-
zing down to —20°C and one day’s storage under protection
of cryopreservative, containing lemnan duckweed pectin.

The research object was the leukocyte concentrate, iso-
lated from the whole donor blood by cytapheresis. An ave-
rage number of bioobject was 15.524+4.25 ml. Leukocytes
were mixed in 1:1 ratio into the “Kompoplast 300" plastic
containers with the cryopreservative, containing glycerol
(in 3.5% final concentration), lemnan pectin and trilon B.
We used the sodium hydroxide (traces) for solution pH
“leveling”. The mixture was exposed for 20 min at room
temperature and frozen by exponential program in alcohol
(96°) bath of “Cryostat” electrofreezer chamber, cooled
down to —20°C within 15 min. Leukoconcentrate was rapidly
frozen-thawed a day later in 20 1 water bath, heated up to
38°C for 3545 sec (depending on bioobject’s size) under
intensive container shaking.

The research results (n=11; M+y) have demonstrated,
that following one day of bioobject storage at -20°C there
are preserved 87.4+10.9% cells (of initial level), in 78.8+6.2%
of them the plasmatic membrane is eosin-resistant. Granu-
locyte integrity was 54.0+£7.0%, 82.5+17.7% of thawed
neutrophils are capable for latex particle phagocytosis.

Thus, the lemnan plant polysaccharide contributes to
the integrity in blood nuclear cells, underwent freezing down
to —20°C and 1 day’s storage.

The authors are gratitude to the Russian Foundation
for Basic Research for rendered financial support during
this research step performance (grant RFFBR 08-04-
01423).

PROBLEMS
OF CRYOBIOLOGY
Vol. 18, 2008, N22



I hekTUBHOCTL NPUMEHEHUS] AMHEHHOW M 3KCMOHEHLMaAbHOW MpPOorpamm
3amopakuBaHus AerkoumToB Ao —80°C
A.H. Xvaskos', E.. CeaeHuoB', T.B. TymaHoBA!, A.A. KOCTSEB?

"Muctutyt ¢pmsmonormmn Komum HU YpO PAH, r. CbikTbiBKap
’Kuposckuii HVIM rematonrornm m nepeansaHmsi Kposu PocmeatexHorormii

Efficiency of Applying Linear and Exponential Programs
for Leukocyte Freezing Down to —-80°C
A.N. KHupyakov!, E.P. Svepentsov!, T.V. TumaNovA!, A.A. KOSTYAEV?
'Institute of Physiology of Komi Scientific Center of Ural Division
of Russian Academy of Sciences, Syktyvkar, Russia
?Kirov Research Institute of Hematology and Blood Transfusion, Russia

B HacTosmee Bpemst I 3aMOPaKUBAHUS KIETOK KPOBH
7 KOCTHOTO MO3Ta HIMPOKO MCHOJIB3YIOTCS JIMHEHHbIEe TIPOT-
paMMBI, TOT/Ia Kak panblie psa apropoB [[opauenko E.A. u
coasT., 1994; Cenennon E.II. u coaBt., 1987; KoctseB A.A.
u coaBT., 2003 ] mpeaToKuIN TPUMEHSITh U SKCIIOHEHITHATb-
Hele. Llenp maHHOTO HcclenoBaHus — n3ydeHue 3H exTuB-
HOCTU IPUMEHEHHUs JTUHEHHOW M HKCHOHEHIMAIbHOM IpOr-
paMM 3amopaxkuBaHus JerkoruTos 10 —80°C.

OOBEKTOM HCCIIeOBAHUS CIY>KWJI KOHIIEHTPAT JIEHKOIH-
TOB, BBIACJICHHBIN U3 IIEIbHON TOHOPCKON KPOBU MPHU IUTA-
¢depese. Vcnonp3oBain OpUTHHAIBHBIH MalOTOKCUYHBIN
xnanoorpaxnaronuid pactsop (ITat. Ne 2290808, 2007), conep-
KAl KPUOMIPOTEKTOP CMENIAHHOTO NEeHCTBHS T'eKCaMeTH-
JIEHOUCTETPAOKCHITHIIMOYEBHUHY, KPHOIIPOTEKTOP dHIOIEN-
nronspaoro aeiicreus JMCO u “pecraBpupyromym”’
n00aBKy IIMPOKOTO CIIEKTpa NeHcTBHs. bHooObeKT cMeu-
BaJIM C paCTBOPOM B COOTHOIIEHHH 1:1 M BBIICPKUBAIH NIPH
KOMHATHOH Temmneparype 20 MHH. 3aMOpaKMBaHUE IPOBO-
JIM TI0 IBYM IpOrpaMMaMm: 3KCIIOHEHIHaIbHOH (cepus 1)
U uHelHo# (cepus 2). B cepun 1 xoHTeliHep ¢ eiikonuTaMu
HOTPYXajH B 3alOJIHCHHYIO XJanoHocuteneM (96% stuio-
BBIM CIIUPTOM) BaHHY KaMepbl 3JIE€KTPOMOPO3MIIbHUKA
(o6wem 4 1) “Kpuocrat”. KieTounyro B3BeCh BBIICPKUBAIN
npu —28°C(TemmepaTypa aganTanum) B TedeHue 15—18 mun
B 3aBUCHMOCTH OT 00BbeMa Cpelbl ¥ MEPEHOCHIH JJIS Jallb-
HeWIero 3aMOpaXMBaHUs U XPaHEHHUS B DJIEKTPOMOPO-
smibHUK (—80°C). B cepuu 2 KOHTEHHEp C JICHKOIUTAMU
IOMeIIay B MPpOrpaMMHEBIN 3aMopaxkuBatens YOII u 3amo-
paxuBa OMOOOBEKT MO CIEAyIoIIel mporpamme: Ha 1-M
9Tane co ckopocTbio 1°C/mus ot 22 1o — 7°C, Ha 2-M 3Tane —
—10°C/muH ot —7 10 —40°C, Ha 3-M stame — —20°C/MuH OT
—40 no —80°C. OGpa3ubl xpanuiau npu —80°C B TedeHuHe
CYTOK B 3JIEKTPUYECKOM MOPO3UIBHUKE, OTOIPEBATIH B BOAS-
Holi BanHe npu 38°C B TeueHue 35—-50 ¢ npu UHTEHCUBHOM
MOKaYMBaHUM KOHTEHHepa.

VYcTaHOBIIEHO, YTO KOMUYECTBO KIETOK, YCTOHYHUBOCTD
X MeMOpaH K BUTAJIbHOMY KPAacUTEIIO J03HHY, CONlepIKaHHe
JIU30COMAIIEHO-KaTHOHHBIX OEJKOB B HEUTpoQHIIax mocie
otorpesa B cepusix 1 (n=12) u 2 (n=12) noctosepHuo (p<0,05)
He oTnnyarotcs. [Ipu ormeHke MOp(OJIOrHYEeCcKOro COCTaBa
JIEHKOIIUTOB, 3aMOPOKEHHBIX IO JIHHEHHOW TporpaMme,
KOJIMYECTBO T'PAHYJIOLHUTOB cocTtaBmio 87,5+6,55% (ot
HCXOJHOTO YPOBHS), @ IIPU UCIIOJIb30BAHUH HKCIIOHEHIIMANb-
HOW — jocroBepHO Bhime (94,5+6,9%), onHako ¢arouuTap-
Hasi aKTUBHOCTb HEHTPOQUIOB JaHHON cepuu OblLIa HIDKE
(78,13+5,9%), ueMm B cepuu ¢ NPUMEHEHUEM JIMHEIHOH TIpoT-
pammsbl (88,9+£5,41%).

CrenoBaTenbHO, JTMHEHHAS W OKCIIOHEHIHAIbHAS TIPOT-
paMMBI  3amMOpakuBaHUs JieHkoruToB 10 —80°C ¢ mpume-
HEHHBIM KPHOKOHCEPBAHTOM IO 3()(PEKTUBHOCTH 3HAYH-
TENIFHO He OTIIMYAIOTCS, HO 3KCIIOHEHIHAIbHAs MporpaMma
AMeeT HU3KYI0 SKOHOMHYECKYI0 CTOMMOCTH U SIBISCTCS
OoJiee IOCTYITHOW B METOANYECKOM ILIAHE.
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Nowadays there are widely used the linear programs for
blood and bone marrow cell freezing, meanwhile some
authors [Gordienko E.A. et al., 1994; Svedentsov E.P. et al,
1987; Kostyaev A.A. et al., 2003] previously proposed to
use the exponential programs as well. This research aim
was to study the efficiency of applying the linear and expo-
nential programs for erythrocyte freezing down to —80°C.

The research object was the leukocyte concentrate, iso-
lated from the whole donor blood under cytapheresis. We
used the original low toxic cold-protecting solution (Patent
N 2290808, 2007), containing hexamethylene-bis-tetetra-
oxyethyl-urea cryoprotectant of mixed effect, DMSO
cryoprotectant of endocellular effect and a “renewing” addi-
tive of wide spectrum. Bioobjects were mixed with solution
in 1:1 ratio and exposed at room temperature for 20 min.
Freezing was carried-out by two programs: exponential (1%
series) and linear (2" series) ones. In the 1% series the contai-
ner with leukocytes was immersed into the bath of “Krio-
stat” electrofreezer chamber (4 1 volume), filled with coolant
(96% ethyl alcohol) bath. Cell suspension was exposed at
—28°C (adaptation temperature) within 15—18 min depending
on the medium volume and transferred into electrofreezer
at —80°C for further freezing and storage. In the 2" series
the container with leukocytes was placed into the UOP
programmed freezer and the bioobject was frozen according
to the following program: at the 1* step with 1°C/min rate
from 22 to —7°C, at the 2™ step with 10°C/min from —7 to —
40°C, and with 20°C/min from 40 to —80°C at the 3" one.
Samples were stored at —80°C for 1 day in electric freezer,
thawed with water bath at 38°C for 35-50 sec under intensive
shaking of container.

The number of cells, their membrane resistance to eosin
vital dye, content of lysosome-cation proteins in neutrophils
after thawing in 1% (n=12) and 2" (n=12) series were
established as not statistically and significantly differed
(p<0.05). When estimating a morphologic composition of
leukocytes, frozen by a linear program, the granulocyte
number was 87.5+6.55% (of initial level), and with the
exponential one it was statistically and significantly higher
(94.5+£6.9%), but neutrophil phagocyte activity in these
series was lower (78.1345.9%), than in the series with linear
program (88.9+5.41%).

Consequently, the linear and exponential programs for
leukocyte freezing down to —80°C with cryopreservative
do not considerably differ by the efficiency, but the
exponential program has low economic value and is more
available in methodical aspect.
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I ekt “ynakoBkn” npu 3amopakMBaHUM SPUTPOLIMTOB
B KOMOMHUPOBAHHbIX KPUMOKOHCEpPBaHTaXx

B.B. PamA3AHOB, B.A. BOHAAPEHKO
MHCTUTYT npobaem Kpmnobuororum u Kpmomeanunsl HAH Ykpaunbl, r. Xapbkos

“Package” Effect under Erythrocyte Freezing with Combined Cryopreservatives
V.V. RamazaNnov, V.A. BONDARENKO

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

B cymiecTByrommx MeToax 3aMOpakUBaHUS 3PUTPO-
[UTOB MPUMEHSETCS MPOHUKAIOMIUNA KPUOMPOTEKTOP
IIALEPHH, UCTIOIH30BAHUE KOTOPOTO B BEICOKHUX KOHIICHTpA-
UsIX TpeOyeT TPYAOEeMKHE OAXOABI ISl €r0 OTMBIBAHHUA.
Taxast npoLeypa NpUBOAUT K 3HAYUTEIILHOM ITOTEPE KIIETOK
1 OCMOTHYECKOMY MOBPEKACHUIO OCTAaBLIEHCS 4aCcTH Kile-
ToK. KpHoKoHCEepBUPOBAHUE 3PUTPOLIUTOB € HOIUMEPHBIMU
HENPOHUKAIOMIUMU KPHOIPOTEKTOPAMHU MOXKET UCKIIOUATh
MIPOLEyPy MX OTMBIBaHMSA, OJHAKO ITOCIE TpaHC(y3uu
KJIETOK C TAKUMH KPUOIIPOTEKTOPAMH BBISIBIIAIOTCS JTEHKOLIU-
TO3, TIOBBIIIICHIE KOHIIEHTPALMU TeMOTTIO0NHA 1 OMITpyOu-
Ha B IUIa3Me€ U 3a/IepyKKa BBIBEICHHS JAHHBIX KPHOIPOTEKTO-
POB U3 OpraHu3Ma.

Hcnonp3oBanre KOMOMHUPOBAHHBIX KPHOKOHCEPBAHTOB
C HETPOHMUKAIOIUMH U IMPOHUKAIOMUMH KPHUOIPOTEK-
TOpaMH 00eCIIeUNBACT BBICOKYIO COXPAHHOCTH (hyHKIIHO-
HaJIbHBIX CBOMCTB MHOTHX KJIETOK ITOCTIE X 3aMOPKUBAHUSL:
CTBOJIOBBIX KJICTOK IepH(pepHIECKON KPOBH U KOCTHOTO MO3-
ra, TPaHyJIOLHTOB, IMM(OILUTOB, TEeMOITOITHIECKUX KIIETOK
KOPAOBOM KPOBH, KJIETOK MOPKEITYIOYHOMN JKEJIE3bl Ueno-
BEKa.

YCTaHOBIIEHO, UTO UCIIONB30BAHUE KPUOKOHCEPBAHTOB
C HEIPOHMKAIOIUMHU U MPOHHUKAIOIINMU KPHOTIPOTEKTO-
paMHu COMPOBOXKIACTCS yCTPaHEHHEM 3P PEKTa «yITaKOBKID»
(OTION-HUTENBHBIX MTOBPEXACHUH, CBA3aHHBIX C BEICOKOH
IUTOT-HOCTBIO KJIETOK B CPEZIe 3aMOPAKMBAHMN ), TOBBIIIIE-
HUEM COXPaHHOCTH IPHUTPOIMTOB, MOANEPKaHUEM HOP-
MaJIbHOH OCMOTHUYECKON XPYIKOCTHU M NPOHULIAEMOCTH
1oHOB H™ 3aMOpOXKEHHBIX KIETOK.

Ha ocHOBe NOIy4eHHBIX PE3yJIBTaTOB MOKHO MPENIO-
JIO)KHUTh, YTO OJOKMPOBAHME Pa3BUTHS MOBPEXKICHUM,
CBSI3aHHBIX C BEICOKOM IUNIOTHOCTBIO 3PUTPOLUTOB, OIIPETe-
nsieTcs 0cJabJICHNeM OCMOTHYECKOTO cTpecca, KOTOPBIN
CO3/1a€TCsl KOHLEHTPHPOBAHUEM MOJIMMEPHBIX KPHOIIPOTEK-
TOPOB MPH 3aMOPaKUBAHUH. BKITIOUeHHE B KDHOKOHCEPBAHT
HPOHUKAIOILIETO KPHOIIPOTEKTOpa OKa3biBaeTCs 3 (heKTHB-
HBIM TTIO/IXOZIOM B OTHOIIICHUH YMEHBIIIEHHUS OCMOTHYECKOTO
CTpecca, CO37[aBaeMOoro B X0/1€ 3aMOPayKUBAHUS C HETIPOHH-
KaIOIIMMHU KpuotpoTekropamu. CodeTanue B KpHOKOHCEP-
BaHTE HEMTPOHHUKAIO-IIIUX U TPOHUKAIOIINX KPHOTIPOTEKTO-
poB o0ecrieunBaeT HOBOE KPHO3AIUTHOE KaueCTBO KOMOH-
HUPOBAHHOTO COCTABA, KOTOPOE NPOTHUBOAEHCTBYET IOBPEK-
JaonmM (GakTopaM IpH 3aMOPaKMBAaHUH-OTOTPEBE U
COXpPaHsE€T HOPMAaJIbHbIE OCMOTHYECKUE MOKa3aTeNu JJIs
KJIETOK IIOC-JIE KX OTMBIBAHUSI.

NMPOBJIEMbI
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Penetrative cryoprotectant glycerol, which usage in high
concentrations requires the labour-intensive approaches
for its washing-out, is applied in current methods of eryth-
rocyte freezing. This procedure results in a significant cell
loss and osmotic damage in the rest part of cells. Erythrocyte
cryopreservation with polymer non-penetrative cryopro-
tectants may exclude the washing-out procedure, but after
cell transfusion with such cryoprotectants there have been
revealed the leukocytosis, increase in hemoglobin and biliru-
bin concentrations in plasm and a delay with these cryopro-
tectants release out an organism.

The usage of combined cryopreservatives with non-
penetrative and penetrative cryoprotectants provides a high
integrity of functional properties after freezing for many
cells such as stem cells of peripheric blood and bone marrow,
granulocytes, lymphocytes, cord blood hemopoietic cells,
the ones of human pancreas.

The usage of cryopreservatives with non-penetrative
and penetrative cryoprotectants was established as accom-
panying with the “package” effect elimination (additional
damages, associated to a high cell density in freezing
medium), an increase in erythrocyte integrity, the mainte-
nance of normal osmotic fragility and H* ion permeability of
frozen cells.

Basing on the results obtained we may assume that the
blockage of damage development, related to a high eryth-
rocyte density, is determined by weakening of osmotic
stress, created by concentrating polymer cryoprotectants
under freezing. Inclusion of penetrative cryoprotectant into
cryopreservative occurs to be an efficient approach in res-
pect of a decrease in osmotic stress, created during freezing
with non-penetrative cryoprotectants. Combination of non-
penetrative and penetrative cryoprotectants in a cryopre-
servative provides a new cryoprotective quality of a com-
bined composition, which resists to damaging factors under
freeze-thawing and preserves the normal osmotic indices
for cells after their washing-out.
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BAMsIHME aAAOTpPAHCNAQHTALMKM KPUOKOHCEPBMPOBAHHOW TECTUKYASIPHOW TKaHU
Ha YpOBeHb TeCTOCTepoHa NMpu rMNoQyHKUMU SiUHeK B IKCNepumeHTe
B.E. YAnAEB
MHCTUTYT npobaem Kpmnobuororum u Kpmomeanunsl HAH Ykpaunbl, r. Xapbkos
Effect of Cryopreserved Testicular Tissue Allotransplantation
on Testosterone Level at Testes Hypofunction in Experiment
V.E. CHADAYEV

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

SIMYKH, TECTUCHI MITH CEMEHHUKH MTPEICTABISIOT COOON My K-
CKWE ITOJIOBBIE YKeJIe3bl, NIABHBIMH (DYHKIMSIMH KOTOPBIX SIBJISTOTCS
PO IMPOBAHUE CIIEPMATO30HI0B U CHHTE3 TECTOCTEPOHA KaK
OCHOBHOTI'O MYJKCKOT'0 TI0JIOBOTO TOpMOHa. M3BecTHO, 4TO criepMa-
TOTCHHBIN SMHUTENUHN YpE3BBIYAHO YYBCTBUTEIICH K IOBPEKIAI0-
M Bo3ieicTBHAM. Llens paboThl — n3yueHue BIUSHUS alio-
TpPaHCIUIAHTALH KPUOKOHCEPBUPOBAHHOM TECTUKYIISIPHON TKaHH
Ha YPOBEHb TECTOCTEPOHA ITPU TUIIOPYHKIIUH SHYCK.

DKCTIEpUMEHTHI TPOBOAUIH Ha 1 8-MeCAUHBIX KPOIUKAX MO~
poxns! Iunmmuia. Onennsany nosegeHue 20 KpOINKOB-CaMIOB.
JKusas macca coctassiia 3000-3500 1. Best pabota ¢ )KUBOTHBIMI
MPOBOIUIIACH B COOTBETCTBUH C “OONIMMHU MPUHIMIIAMHE IKCIIC-
PYMEHTOB Ha >KUBOTHBIX, ogo0penHbiMu 11 HanmonansHbIM
KoHTpeccoM 1o 6nostnke (Knes, Ykpanna, 2007) 1 cornmacoBan-
HBIMM C MOJOXKEHUsAMHU “EBponeickoil KOHBEHIMH 110 3allluTe
MMO3BOHOYHBIX XMBOTHBIX, MCIIOJIb3YyEMBIX JJISl SKCIIEPUMEH-
TaNBHBIX M APYTUX Hay4HBIX 1enei” (CtpacOypr, 1985).

TecToCcTepOH-NPOLYUPYIOLLYIO CHOCOOHOCTH ITOJIOBBIX JKe-
JI€3 ICCIIETyEMBIX TPYIIH )KUBOTHBIX H3Y9aJId METOZOM HMMYHO-
(depmentroro ananuza (MUDA). [1ist KOTH4ECTBEHHOTO OTpe/e-
JICHHS! TECTOCTEPOHA IPUMEHSLIN HA0OP PeareHToB, MPEeICTABIIIO-
muii coboii rect-cucremy, “Tectoctepor-MPA-BECT”. ITpu sTom
JUISL aHAJIU3a MCTIONIB30BAIH 110 20 MKII KaKk CBIBOPOTKH KPOBH,
TaK U MPEJIBAPUTEIILHO MOIYYEHHOTO ¥ OCBETICHHOTO LICHTPUQY-
rupoBanueM B Teuerne 20 muH npu 3000 g romoreHaTa TeCTHKY-
nsipHO# TKanu (1:4 1o Becy B CTEPWIBHOM (PU3HOIOINYECKOM
pactBope). Pe3ynbrarsl moyyanu mocpescTBOM CIEKTpo(hOTOMET-
pudeckoro ananu3a Ha npubope STATFAX-3000 (CHIA) npu
JuaHe BoJHbI 450 HM. M3Mepenus npoBOAMIIH cpasy Mocje OCTa-
HOBKH peaknid. CTaTHCTHIECKy0 00paboTKy JaHHBIX IIPOBOIVITH
1o merony CrbroneHra-durepa.

CrnektpooTOMETpHUYECKUIA aHAIIM3 COZICPKAHMS TECTOCTEPOHA
B FOMOI'CHATE TECTUKY/IIPHOH TKaHN 3KCTIEPUMEHTAIIbHBIX JKHBOT-
HBIX [T0Ka3aJl, 4TO IIPU CPOKE IT0JI0BOM aOCTHHEHIIMH 2 MecsIa
ero KoHneHTtpamnus coctasisier 30+12 ur/r, urto B 10,6 paza
Hike KoHTpotis (320+£190). Yepes 4 Henenu mociie TpaHCIIAHTA-
UM KPHOKOHCEPBUPOBAHHOW TKAaHU SIMYEK JKUBOTHBIM CO
CPOKOM I10JI0BO¥ a0CTHHEHIMHU 2 MECS11a yPOBEHb COJCPIKaHUS
TECTOCTEPOHA B MX TECTHKYISPHOW TKAaHW 3HAYUTEIHHO
noBbicuiics (B 4,8 pasza) u cocraBun 145+17 ur/r. Ta xe
TIOJIOKHTENIbHAS TMHAMKKa OTMEYaach 1 B IPYIIIE SKCIIEPUMEHTAIIb-
HBIX YKUBOTHBIX, KOTOPBIM IIPU CPOKE MOJIOBOM aOCTHHEHIINH 2
Mecs1a IPOU3BOMIACH TPAHCIUIAHTALNSA KPHOKOHCEPBUPOBAH-
HOU TECTUKYJISIPHOM TKaHU U KOTOPBIE ITOCIIE TPAHCIUIAHTALIMH B
TeueHue 4 Hezmenb noiydanu npernapat “Hooden”. Tlpu stom
coJiepXKaHKUe TECTOCTEPOHA B FTOMOI'€HATE UX TECTUKYIAPHON
TKaHU cOCTaBUI0 163424 Hr/T. AHaNOrMYHbIE PE3YNIbTaThl ObLIN
MOJIyYEeHBI IPU ONPEACICHHH KOHIICHTPAIIUU TECTOCTEPOHA B
CBIBOPOTKE KPOBHM KOHTPOJIBHBIX M 3KCIIEPUMEHTATIbHBIX KU~
BOTHBIX.

Takum 00pa3oM, METOJ TPAHCIUIAHTALIMH KPUOKOHCEPBUPO-
BaHHON TECTHMKYJSPHOW TKaHH IO3BOJIET BOCCTAHABIMBAThH
TECTOCTEPOH-TIPOAYLIMPYIOLILYI0 CHCTEMY U IIOBEACHYECKUE PeaK-
LUH y )KUBOTHBIX.
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Testes are the male sexual glands, which main functions are
the spermatozoa production and testosterone synthesis, being
the major male sexual hormone. Spermatogenetic epithelium is
known to be an extremely sensitive to damaging effects. The
research was aimed to study the effect of cryopreserved testicular
tissue allotransplantation on testosterone level at testes hypo-
function.

The experiments were performed in 18 months’ Chinchilla
rabbits. The behaviour of 20 male rabbits was estimated. Living
mass was 3,000-3,500 g. All manipulations with animals were
carried-out according to the “General ethical principles of
experiments in animals”, approved by the 3™ National Congress
on Bioethics (Kiev, 2007) and agreed with the statements of the
“European Convention for the Protection of Vertebrate Animals
Used for Experimental and Other Scientific Purposes” (Strasbourg,
1985).

Testosterone-producing ability of sexual glands in studied
animal groups was investigated by the immune enzyme analysis
(IEA) method. The “Testosterone-IEA-BEST” reagent kit in the
form of test-system was used for quantitative determination of
testosterone. At the same time 20 pl of both blood serum and
testicular tissue homogenate, preliminary obtained and lightened
by centrifugation within 20 min at 3000 g (1:4 by weight in sterile
physiological solution) were used for analysis. The results were
obtained by spectrophotometrical analysis with STATFAX-3000
device (USA) at 450 nm wavelength. Measurements were carried-
out right after reaction arresting. Data were statistically processed
with Student-Fisher method.

Spectrophotometrical analysis of testosterone content in testi-
cular tissue homogenate of experimental animals has demonstrated
that under 2 months’ sexual abstinence its concentration is
30+12 ng/g, that is in 10.6 times lower, than the control (320£190).
Four weeks after transplantation of the cryopreserved testicular
tissue to animals with 2 months’ sexual abstinence the level of
testosterone content in their testicular tissue significantly
increased (in 4.8 times) and was 145+17 ng/g. The similar positive
dynamics was noted in the group of experimental animals with
transplanted cryopreserved testicular tissue at 2 months’
abstinence term and “Noophen” preparation uptake within 4
weeks after transplantation. At the same time the testosterone
content in their testicular tissue homogenate was 163+24 ng/g.
The same results were received under the certain testosterone
concentration in blood serum of the control and experimental
animals.

Thus, the method of cryopreserved testicular tissue trans-
plantation enables the recovering of testosterone-inducing system
and behaviour responses in animals.
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BAusinune IK3O0UEAAIOASIPHBIX KPUOMPOTEKTOPOB Ha MOABM)XXHOCTb CINEepMHUEB YE€AOBEKa
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Effect of Exocellular Cryoprotectants on Human Spermatozoa Motility
V.1. GriscHENKO, A.A. GaPON, N.N. CHuB, M.l. KRAMAR, V.L. RODIONOVA

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

CocTaB KpHO3aIUTHON CPEbl SIBISIETCS OTHUM U3 OC-
HOBHBIX (DaKTOPOB, ONPEAEIIIONIIX 3DPEKTHBHOCTD HU3KO-
TEeMIEepaTypPHOTO KOHCEPBHUPOBAHHUS.

HommTanenokcnast (I130) mpeIcTaBISIOT KITaCC Mao-
TOKCHYHBIX, HE IPOHMKAIOIINX Yepe3 IIIa3MaTHIECKYIO MEM-
OpaHy KJIETOK BeIIeCTB. B kauecTBe KpHOIPOTEKTOPOB MOJIH-
STHJICHOKCHU/IBI PA3IMYHONW MOJICKYJISIPHOH Macchl ObUIN
YCIICIIHO IPUMEHEHBI ITPU pa3paboTKe METOI0B KPHOKOH-
CEPBHUPOBAHUS SPUTPOLUTOB, OBAPUAIIBHON TKAHH 1 APYTUX
61000BEKTOB YeTOBEKa K MIICKOTIUTAIOIIUX. Lleb paboTs! —
uzyuenue smusiaus [190-400, 1500, 2000, 3000 Ha moaBHK-
HOCTb CIICPMHUEB YEJIOBEKA Ha 3TallaX HU3KOTEMITepaTypHOTO
KOHCEPBHPOBAHUS.

Marepuaaom UCCIeOBAHMS CITYKIITH dAKYIIATHI, TOITy-
YEeHHbIE Y MY>KYHH C HOpMO300cepMueii B Bozpacte oT 20
110 40 et riocne 3-4-aueBHOoM oIoBoi abctrHeHMH. KoH-
LIEHTPALIIO U MTOABMKHOCTB CIIEPMHUEB OLIEHUBAIIN COTIIACHO
pexomernanmsiM BO3. CriepMun ¢ OBICTPBIM U MEUICHHBIM
MIOCTYIATEIBHBIM ITPSIMOIMHEHHBIM IBH)KEHHEM OTHOCHIIN
K rpymnne “a+s”. beuin ucnons3osansl 5 1 10 % koHLEHTpa-
un [130-400, 1500, 2000, 3000 (x. 9.) Ha pacTBope X HKCA.
KonTtponem ciryxmuina Kpuo3amuTHas CMECh IIIFOK03a-JIaKTar-
xentok (ITDK). Ilocae sxBHIMOpaniui ¢ KpHO3AIIUTHOM
cpenoii (1:1) B reuenue 15, 30 u 60 MuH 00pa3Iibl ClIEpPMbI
OLICHUBAJIU ¥ KPUOKOHCEPBUPOBAIH 10 TPEXITAITHOM MPOT-
pamme: 1-ii — oxsaxkeHue co ckopoctbio 1-2°C/mun 10 10°C
B YJIBTPATEpPMOCTAaTE B YCIOBHUIX XOIOAMIBHHKA; 2-if — cO
ckopoctbio 50-60°C/mun 1o —70...—75°C; 3-ii — morpy>xeHue
B JKMJAKHMH a30T. PasMopakuBasm mpemnaparsl Ha BOASHON
6ane npu 40°C o nosiBnenus xuakoit ¢assl. [Ipu crarucrn-
yeckoi 00paboTke ncrnonb3oBany Kpurepuii CThrofeHTa-
Ouiepa.

[Ipu o11eHKe HATUBHBIX AKYIISITOB KOHIIEHTPAIHS CTIep-
MueB B 1 MJ1 cocTaBisiia 68+6,8 MiH, ocjae 100aBICHUS
KPHOIIPOTEKTOPOB — 37+2,8 MIH, mociae KPHOKOHCEPBH-
poBanus — 30+2,8 miuH. [Ipu CpaBHUTENBHOM H3y4YCHUH
MOJIBIJKHOCTH CHEPMHEB OBIJIO OTMEUEHO JOCTOBEPHOE
CHIDKEHHE KOHIIEHTPAIIMH raMeT BO ppakuuu “a+s” gepes
60 MHH 3KBHIMOpAnUU C HUMH, YTO KOCBEHHO MOXET
CBHICTEIILCTBOBATH O JIOCTATOYHO HU3KOM IINTOTOKCHIECKOM
JICWCTBUM M3yYaeMbIX KPHUO3ALIUTHBIX CpeJ Ha CIEPMHH
yesioBeka. bbuto 00HapykeHO CTUMYIMpyoLee ACHCTBHIE
[130-2000 u [130-3000 Ha MOABUKHOCTH CIIEPMUEB
YeJIOBEKA, IM0-BUANMOMY, 33 CUET CBSI3bIBAHHS CBOOOIHON
BOJBI B siKymaTe. OHAKO MOCie KPHOKOHCEPBUPOBAHUS
criepmbl oz 3amuToi 1120 ¢ pa3nudHoi KOHIIEHTpaluen n
MOJIEKYJIIPHOM Maccoi oTMeualii I0CTOBEPHOE CHUKEHHUE
MOJIBYKHOCTH CIIEPMHEB YestoBeka o cpapHeHuto ¢ [JIK.

Taxum o6pazom, [130-400, 1500, 2000, 3000 He o6na-
JAIOT KPUOMPOTEKTOPHBIMHU CBONCTBAMHU ISl CIICPMHEB
YeJI0BeKa, HECMOTPS Ha MX HU3KYIO IIUTOTOKCHYHOCTb.

NMPOBJIEMbI
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Cryoprotective medium composition is one of the main
factors, determining the efficiency of low temperature preser-
vation.

Polyethylene oxides (PEO) are the class of low-toxic
substances, non-penetrating though cell plasmatic mem-
brane. Polyethylene oxides with different molecular mass
were successfully applied as cryoprotectants when desig-
ning the cryopreservation methods for erythrocytes, ovarian
tissue and other human and mammalian bioobjects. The
research was aimed to study the effect of PEO-400, 1500,
2000, 3000 on human spermatozoa motility under low
temperature preservation stages.

The ejaculates, procured in men with normozoospermia
aged from 20 to 40 years after 3-4 days of sexual abstinence,
served as the research material. Spermatozoa concentration
and motility were estimated according to the WHO recom-
mendations. Spermatozoa with rapid and slow progressive
linear movements were referred to the “a+b” group. We
used 5 and 10% concentrated PEO-400, 1500, 2000, 3000
(chemically pure grade) with Hank’s solution. The glucose-
lactate-yolk (GLY) cryoprotective mixture served as the
control. After equilibration with cryoprotective medium (1:1)
for 15, 30 and 60 min the sperm samples were assessed and
cryopreserved by a three-step program: the 1% consisted in
cooling down to 10°C with 1-2°C/min rate in ultrathermostat
under refrigerator condition; that with 50-60°C/min rate
down to—70...—75°C was in the 2™ one; the 3™ one comprised
the immersion into liquid nitrogen. Preparation were thawed
on water bath at 40°C up to liquid phase appearance. The
results were statistically processes using the Student-Fisher
criterion.

When estimating the native ejaculates the spermatozoa
concentration in 1 ml was 68+6.8 mln, 37+2.8 mln after
cryoprotectant adding and 30+2.8 min after cryopreser-
vation. Under comparative study of spermatozoa motility a
statistically significant decrease in gamete concentrations
in “a+b” fraction 60 min after equilibration with them was
noted, that might testify to quite a low cytotoxic effect of
studied cryoprotective media on human spermatozoa. There
was found-out a stimulating effect of PEO-2000 and PEO-
3000 on human spermatozoa motility apparently due to a
free water binding in ejaculate. However after sperm cryo-
preservation under PEO protection with different concentra-
tion and molecular mass there was observed a statistically
significant decrease in human spermatozoa motility compa-
red to the GLY.

Thus, PEO-400, 1500, 2000, 3000 have no cryoprotective
properties for human spermatozoa, in spite of their low
cytotoxicity.
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To the Question of Optimizing Micoplasmosis Therapy in Pregnants
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2Institute for Problems of Cryobiology and Cryomedicine
of the National Academy of Sciences of Ukraine, Kharkiv, Ukraine

P03MOBCIOIKEHICTh MIKOIIIIa3MO3y Y BariTHUX JKiHOK
BKpaii HEraTUBHO BIUTMBA€E Ha JeMorpadiuHi MOKa3HUKH.
[oripuieHHs ekooriyHOT CUTYaIlil, 301IbIICHHS YaCTOTH Ta
Ba)KKOCTI IHTEpPKYPEHTHHX 3aXBOPIOBaHb, 00TsKEHH dap-
MaKoJICPTiYHIIi aHaMHE3 00YMOBITFO€ HEOOX1THICTh MOy~
Ky MIPUHIUTIOBO HOBHUX €()EeKTUBHUX JIKyBaJIFHUX 3aCO01B.
CrpiMKuii pO3BUTOK HayKOBUX O10TEXHOJIOTTYHUX PO3POOOK
NPHU3BIB JI0 CTBOPEHHS B OCTaHHI POKH IperiapariB i METOIIB
Teparii HOBOTO IMOKOJIIHHSL.

HaiiGinp1u BUNpaBIaHuM, Ha Hallly JyMKY, € [IaTOreHe-
TUYHO OOTPYHTOBAHE JIIKyBaHHS MiKOTIIa3MO3y BariTHUX i3
BKJIFOUCHHSIM (PIIAaBOHOIMIB UM IMILTAHTAIIM XOpiallbHUX
¢parmenrie. JlaHi mpemapaTté# MarTh iIMyHOMOIYITIOIOUY,
AHTHOKCHJIAHTHY, OaKTEPULIMIHY Ta CTUMYJIFOIOUY pereHepa-
THBHI IIPOLIECH JIiFO.

Mera fociiikeHHs1 — 00rpYHTYBaHH:I Tepartii MiKoIias-
MO3Y BariTHHX 3 BUKOPUCTAaHHSAM (PparMeHTIiB KPiOKOHCEPBO-
BAaHOTO XOpioHa i (pIaBoHOIAIB Ta Bepudikamis KIiHITHOT
e(peKTUBHOCTI IIUX 3aCO0IB.

B ekcriepuMeHTanbHIi 4acTHHI pOOOTH BUKOPUCTAHO 48
11a00paTOpHKUX TBApUH (BariTHI CaMKH LIypiB), 110 cKiianu 4
rpynu ciocrepexxertst: 1 rpyna (12 TBapuH) — iHTaKTHI Barir-
Hi camui; 2-4 rpymu (36 TBapuH) — 3 MOJIEILTIO (heTOTDIATICH-
TapHOI HEAOCTATHOCTI T1ITOKCHYHO-1HpeKIiHHOTO TeHe3y: 10
TBapyH 2 TPyNH HE OTPUMYBAIIU JTiKyBaHHs, 14 TBapuH 3
IpyIH JiKyBaJId pOBaMillMHOM, 12 TBapuHam 4 rpymu mij-
HIKIPHO BBOJMIIM KPIOKOHCEPBOBaHI (hparMeHTH XOpioHa.
Crocrepiraiu repedir BariTHOCTI, OIIHIOBATH KUTBKICTB 1 Bary
HOBOHAPO/PKEHUX IIyPST, IEpHHATAIbHI BTPATH.

Kuinigai ciocTepexeHHs IpoBOIiIH 32 90 BariTHUMH
JKIHKaMHU, IO CKJIAIX 3 KITiHIYHI TpymH: | Tpyma — XKiHKH 3
¢izionorivyHUM nepediroM BariTHOCTI, 2 rpyIa — BariTHi 3
MIKOIIJIa3MO30M, SIKi JIIKyBajucs poBaMilldHOM. B cxemy
Tepamii BariTHUX 3 MiKOIUTa3Mo30M (3 rpyrma) JoaaBajiu
(maBoHoimM (poTedaasum). BuBuanu cucremy ,,MaTH—TIIa-
LEeHTa—TUTiA MiJT 9ac BariTHOCTI, HOJIOTiB, CTAaH HOBOHAPO-
JDKEHUX Ta TOPOJIiTh.

ExcriepuMeHTaIbHI TOCTIIKSHHS Ha [Iypax MPOIeMOH-
CTpYBaJIH MiZBUILEHHS e()EeKTUBHOCTI Teparii MiKOILIa3MO3y
IPH BariTHOCTI IIPH 3aCTOCYBaHHI XOPiaJIbHOT IMILTAHTALIT Y
BUDIIAAAI 301TBIIICHHAS BiZICOTKA YKUBHX HOBOHAPODKCHUX MTy-
PAIT, IX Bary Ta aanToBaHOCTI.

KiinivHi criocTepeskeHHs BUSBUIIN IMyHOKOPETYFOUHIA,
AQHTUTINOKCUYHHUN, aHTHOKCUJIAHTHUN €)EKTH Ta CTUMYJIS-
1[I0 pereHepaTUBHUX MPOLECIB IPU 3aCTOCYBaHHI (IiaBo-
HOIJIIB y JIIKyBaHHI MIKOIIJIa3MO3y BariTHUX, 10 MPU3BEJI0
JI0 TIOKpAIIIeHHSI ITepe0iry BariTHOCTI, OJIOTiB, CTAaHy MaTe-
PiB Ta HEMOBJIAT.
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The micoplasmosis propagation among the pregnant
women affects very negatively the demographic indices.
The aggravation of ecological situation, increase in fre-
quency and severity of intercurent disease, aggravated by
pharmacological and allergic anamneses stipulate the search
for principally new efficient therapeutic means. Precipitated
progress of scientific biotechnological developments resul-
ted in a recent creating of preparations and therapeutic me-
thods of new generation.

We believe that the most justified and pathogenically
substantiated micoplasmosis treatment in preganants is
either flavonoid administration, or chorion fragment implan-
tation. These preparations have the immune-modulating,
antioxidative, bactericidial and stimulating the regenerative
process effects.

The research was aimed to substantiate the therapy of
pregnants with micoplasmosis using cryopreserved chorion
fragments and flavonoids, as well as to verify clinical effi-
ciency of these means.

In experimental part of the research we used 48 labo-
ratory animals (pregnant female rats), divided in 4 observa-
tion groups: 1% group of intact pregnant females (12 animals);
2md-4h ones (36 animals): those with the model of fetoplacen-
tal insufficiency of hypoxic and infectious genesis: 10
animals of the 2™ group were untreated, 14 animals of the
3 one were treated with rovamycine, 12 animals of the 4™
one received subcutaneously the cryopreserved chorion
fragments. The pregnancy proceeding was observed, the
amount and weight of newborn rats, as well as perinatal
losses were estimated.

Clinical observations were carried-out in 90 pregnant
women, divided into 3 clinical groups: 1* one comprised
women with physiological pregnancy course, rovamycine-
treated pregnant women with micoplasmosis were in the 2™
one. Flavonoids (proteflazidum) were added to the therapeu-
tic protocol of pregnant women with micoplasmosis (3
group). The “mother-placenta-fetus” system during preg-
nancy, labour, as well as the state of newborns and puerperas
have been studied.

Experimental research in rats has demonstrated an in-
crease in the efficiency of micoplasmosis therapy during
pregnancy with using chorion implantation in the form of
an increased percentage of living newborn rats, their weight
and adaptation ability.

Clinical observations have revealed an immune correc-
ting, antihypoxic, antioxidative effects and stimulation of
regenerative processes when applying flavonids in treating
micoplasmosis of pregnant women, resulted in improvement
of pregnancy course, labour, mother and newborn state.
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OAHOBAAEHTHbIE aHUOHbI — MOAYASITOPbI MOP(POAOTNUYECKOrO OTBETa 3PUTPOLIMTOB
C.B. PyaeHko!, A. lUn?, B.A. BoHAAPEHKO!
"McTutyT npobaem Kpuobuororum u kpuomesnumHsl HAH YkpauHsl, r. Xapbkos
2XapbKOBCKMIA HaUMOHaAbHbIA yHuBepcuteT mMm. B.H. KapasuHa

Monovalent Anions As Modulators of Morphological Response of Erythrocytes
S.V. Rubenko', L. SHi?2, V.A. BONDARENKO'
'Institute for Problems of Cryobiology & Cryomedicine
of the National Academy of Sciences of Ukraine, Kharkov, Ukraine
2VIN. Karazin Kharkov National University, Ukraine

HccnenoBaHo BIMsSHHE MOHOBAJICHTHBIX aHHOHOB Cl)
F, Br,[,NO, nNO, Hanocnenosarens-HOCTh U3MEHEHHS
(hopMmbI 3puTpoUTOB — MOp(osornueckoro oteera (MO) B
M30TOHMYECKOM caxapo3Hoii cpesie. YcTaHoBieHo, uto MO,
KOTOPBI COCTOHUT M3 Tpex (a3, mpoTekaeT mo-pasHoOMy B
cpernax, Coep KaIlInX 1 He COAEp KaluX yKa3aHHbIC aHHOHBI.
VYBenunvyeHre KoHUeHTpauu aHuoHoB oT 0 10 20 MM npuBo-
JIUT CHadaJsia K MHruouposanuio ¢assr 3 MO, a 3aTeM moc-
JIeOBATENBFHO K MHrHOUpoBaHuio (a3 2 u 1. Takum oOpazom,
B Cpelax ¢ BBEICOKOW KOHIEHTparued aHnoHoB (10 MM u
BhIie) MO TONMHOCTBIO MOMaBNIsgeTcs. Takoe MOBEICHUE
XapaKTepHO JUTsI BCEX aHHOHOB, KpOME aHHOHOB [, KoTopEIe
He HHTUOUPYIOT a3y 1, Ho akTUBHPYIOT (azy 2. Jkcrepu-
MEHTBI, B KOTOPBIX TO K€ KOJIMYECTBO AHHOHOB JI00ABIISIIN K
KJIETKaM Ha pa3HbIX craausx MO, nokaszanu, 4To ux ekt
3aBucHT OT (pa3sl MO, B KOTOPO#i HAXOIATCS KIIETKH B MOMEHT
no0aBJIeHUS aHUOHA, U €T0 TUIa. AHHOHBI Pa3IHYaINCh 10
a¢dexruBHocTH AciictBus Ha MO. Tak, npu 100aBICHUH
AHUOHOB B KOHIIE (a3bl 2 OHH (PUKCHUPOBATH TEKYIIYIO
JICKOUTHYT0 (hopMy € 3 (HEKTUBHOCTHIO, YMEHBIIIAIOIICHCS
Bpany: NO,”>NO,=Cl" =Br >F >1I". Ilpu nobasnenun
AHUOHOB B KOHIIE (a3sl 3, HA KOTOPOH QOpMHUPYIOTCS
CTOMATOLUTHI, MEJUICHHO BOCCTAHABJIMBAJIACH TUCKOMTHAS
(bopma KIETOK ¥ COOTBETCTBYIOMINHI psifl 3h(HEKTUBHOCTH
HMeEJI TAKOH BU/T: NO; = NOZ* >F>Br =Cl>TI". Beigsuraercs
TUIIOTE3a, COrTIacCHO KOTOpoi 3ddekt annoHoB Ha MO
00yCIIOBJIEH HE YBEIWYCHUEM HOHHOM CHIIBI HIIH H3MEHe-
HHUEM TpaHCMeMOpaHHOTO MOTeHIHana MeMOpaHbI, a
creuu(prUIeCKMMU B3aUMO/ICHCTBUSMHU aHUOHOB C aHHOH-
HbIM TiepeHocunkoM AE1, KOTOpble KOHTPOIUPYIOT €T
TEKYIIYIO KOH(QOPMAIIHIO U BEPOSTHOCTH HAXOXKICHUS OeIka
B TOM FJIA WHOM KOH(OPMAIIMOHHOM COCTOSHUH, 9YTO, B
CBOIO OUYEpE/Ib, BIUACT Ha ()OPMY IPUTPOIIUTOB.
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The effect of monovalent ions CI, F-, Br-, I, NO," and
NO,™ on the sequence of the change of erythrocytes shape,
morphological response (MR) in isotonic medium has been
investigated. It has been found that MR, consisting of three
phases proceeds in a different way in the media containing
and non-containing the mentioned anions. The rise of anion
concentrations from 0 to 20 mM results firstly in inhibiting
of MR phase 3 and then sequentially to inhibiting the phases
2 and 1. Thus in the media with high concentration of anions
(10 mM and higher) the MR is completely suppressed. This
behavior is characteristics for all the anions excluding
anions I, which do not inhibit the phase 1, but activate the
phase 2. The experiments where the same number of anions
were added to the cells at various MR stages, have shown,
that their effect depends on the phase of MR wherein the
cells are at the moment of adding anion, and its type. The
anions differed on the efficiency of the effect on MR. So,
when adding anions at the end of phase 2 they fixed current
discoid shape with the efficiency, descending in the row:
NO,>NO, = Cl'=Br>F>I". When adding the anions at
the end of phase 3 at whereat the stomatocytes are formed,
slow recovery of discoid shape of cells and the correspon-
ding row of the efficiency was as follows: NO,= NO, =
F-> Br = CI"> I. There is hypothesized about stipulated
effect of anions on MR by means of not the increased ionic
strength or change in transmembrane potential of
membranes, but by the specific interactions of anions with
anion carrier AE1, controlling its current confirmation and
possibility of protein being in certain confirmation state
that in its turn affects the shape of erythrocytes.
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CoBpemeHHble acnekTbl MOATOTOBKU OepemeHHbIX K poAam
O.A. Ky3bMuHA, B.E.Yarae, M.10. Ky3bMMHA
XapbKOBCKMIA HALUMOHAABHBIA MEAMUMHCKMI yHUBEPCHTET

Actual Aspects in Preparing Pregnant Women to Labour
O.A. KuzmINA, V.E. CHADAYEY, |.Yu. KuzMmINA
Kharkov National Medical University, Ukraine

Ienp uccnenoBanus — pa3paboTKa HOBBIX METOIOB OHO-
JIOTHYECKOTO CO3PEBAaHUS MIEHKN MAaTKU ¥ HHIYKITHSI POIO-
BOM JIESITENLHOCTH.

OOcnenoBaHo NIBE TPYIIBI JKEHIIUH CO Clab0oCThIO
POJIOBOH IEATEIBHOCTHA MPU HECBOEBPEMEHHOM M3IIUTHH
OKOJIOTIOZIHBIX BOJ: TepBasi — 22 >KCHIIUHBI, KOTOPHIM C
LIEJTBI0 KOPPEKIIMH POJIOBO JEATEILHOCTH KalleJIbHO BHYT-
pUBEHHO BBOAMIM NpocTuH E (ammmynsr mo 1 mi, coxep-
karre | Mr/Mit quHOTIpoCTOHA, pazBomtH B 400 Mt hu3mo-
JIOTHYECKOTO pacTBOpa); BTopast — 26 poXKEHUII, KOTOPbIM
JUTSL JICUCHUS CITa0OCTH POZOBOM IESITEIEHOCTH BHY TPUBEHHO
KarneJbHO BBOAWIM mpocTuH F, (ammyny npoctuna F,,
COJIEPIKAIITYIO 5 MT' IMHOTPOCTA, pa3zBoauiin B SO0 M1 M30TO-
HHYECKOTO PACTBOPA XJIOPUIA HATPHS).

Beenenue npocruna E poxeHuniam 1epBoi IpyIIbl
CTMOCOOCTBOBAJIO YMEHBIIICHUIO ITPOIOKUTEIBHOCTH POJIOB
y nepBopozsamux Ha 16,0%, y moBropHOpoasmux — Ha 35,0%.
OO6mast MpoJOIKUTEIBHOCTh POJIOB Y MEPBOPOIAIINX,
T0JTy4aBIIKX MPocThH E , Ha (one cnabocTtn popoBoi nes-
TeapHOCTH cocTaBmiaa 8,5+0,9 4, y MOBTOPHOPOISIINX —
6,120,5 4. [Ipumenenune npoctuna E, npuseno xk ymeHbliie-
HUIO YHcia ONEPaTUBHBIX BMeEMATenbCcTB (10 8,9%) mo
CPaBHEHUIO C UCIIOIb30BaHNEM OOBIYHBIX CPEJICTB POAOCTH-
Mysmn (24,6%).

[Ipu moaroToBKe K pojjaM NMpoCcTariaHIuHAMHI yBETHIH-
BAaeTCA KOJMUECTBO YCIEUIHBIX POJOB Yepe3 eCTECTBEHHBIC
POMIOBBIE ITYTH, a TT0 CPABHEHHUIO C OTIEPATUBHBIM POJI0Opa3pe-
IIEHHEM CIIOCOOCTBYET YITyUIIEHHIO COCTOSHHS IIEHKN MaT-
KU ¥ ee “mo3peBannio”’. [IpuMeHeHue npocTariaiIiHOB IIPU
cJ1a00CTH POJIOBOM JIESITEIEHOCTH Ha ()OHE HECBOEBPEMEH-
HOT'O M3JIMTHUSL OKOJIOIUIOAHBIX BOJA M “‘HEe3pesioi” mehku
MaTK{ MO3BOJISICT MPEAYIPEAUTD TUCKOOPAMHUPOBAHHYIO
POMOBYIO AEATEIBHOCTh, KOTOPAsi MOXKET Pa3BUTHCS IIPH
HCIIOJIb30BaHNN COKPAIIAIONINX CPEACTB Oe3 perakcauu
LIEHKN MaTKH.
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The research was aimed to designing the new methods
for uterine neck biological maturation and labor activity
induction.

We examined two groups of women with uterine inertia
at an untimely amniotic fluid discharge: the first group (22
women) received intravenously dropwise prostin E (1ml
ampoules, comprising 1 mg/ml dinoproston, diluted with
400 ml physiological solution) for labour activity correction;
the second one comprised 26 women in labour, received
intravenously dropwise prostin F, (prostin F,, ampoule,
containing 5 mg dinoprost, diluted in 500 ml sodium chloride
isotonic solution).

Prostin E introduction into the first group’s women in
labour contributed to the reduction of labour duration by
16.0 and 35.0% in primapara and multipara, correspondingly.
The total labour duration in primapara, received prostin E,
at the uterine inertia background, was 8.5+0.9 hrs and 6.1+0.5
hrs in pluripara. The prostin E, application resulted in a
decrease in operative measure number (down to 8.9%) com-
pared to the standard means for labour stimulation (24.6%).

When using prostaglandins for labour preparing, there
are an increase in a number of successful vaginal deliveries,
compared to the operative ones, improvement in uterine
neck state and its “maturation”. The prostaglandin applica-
tion at uterine inertia at the background of untimely amniotic
fluid discharge and “immature” uterine neck enables preven-
ting the discoordinated labour activity, which may develop
if using contractile means without uterine neck relaxation.
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BAusiHne AMCKOOPAMHMPOBAHHOW U Ype3MepHO CUAbHON POAOBOM
AeSITeALHOCTU Ha COCTOSIHUE HOBOPOXKAEHHBIX
O.A. Ky3bMMHA
XapbKOBCKMIA HaUMOHAAbHbIA MEAMUMHCKUA yHUBEPCUTET
Effect of Parodynia and Very Strong Labour on Newborns’ State

O.A. KuzmiNa
Kharkov National Medical University, Ukraine

Lenp nccnenoBanus — ONMpeaesIeHUEe COCTOSHUS HOBO-
POXIIEHHBIX, POAUBIIMXCS OT MaTepeH, IEPeHECIINX UC-
koopnuHuposaHHyo ([IP/1) n upesmepro cupHyto (UCP/I)
POIOBYIO IESITEIHEHOCTb.

IIpoBenen ananus 47 UCTOPHIL POJOB, OCIOKHEHHBIX
JPJInu UCP/: B 26 ciryuyasix Bo BpeMsl poJ10B HabIroAanach
JP/, 821 —YCP/. [Ipu 5T0M OCHOBHBIMH (haKTOPAMH PUCKA
Ppa3BUTHS OBLIM MIPEXKICBPEMEHHOE 3JTUTHE OKOJIOTUTIOHBIX
BO/JI IIPH “He3pesioi’ merke MaTKH, KPYIHBIN II0] 1 MHOTO-
Bonue. JIPJ] uamnie Habmoganack y nepBOPOSIINX CTapIe
30 net, YCPJI — y nepBopoasmux Mosoxe 18 et mpu Majo-
BOJIUH,  TAK)KE PA3IMYHBIX IKCTPAreHUTAIBHBIX 3a00JeBa-
HUI MaTep, B OCHOBHOM Ha ()OHE IICUXUYECKUX U TOPMO-
HaJIbHBIX HAapyIICHHH.

IIpu JAP/] cocTosiHre HOBOPOXKAECHHBIX MO LIKajie Anrap
OlIeHeHO 6,3+0,5, 4To COOTBETCTBOBAJIO CPEAHEH CTENIEHU
runokcuu. B 11 cirygasix (42%) npoBeneHa onepanus “keca-
PEBO ceueHne”, B pe3ysIbTaTe KOTOPOH 3HAYUTENIBHO YITy -
JIOCh COCTOSIHUE JieTel TpH poxkaeHnH. OTHAKo Ipu oriepa-
TUBHOM POJIOpa3pelIeHn: y 8 HOBOPOXKAeHHBIX (30%) B
HEOHATaJIbHOM IEPHOAE Pa3BIIIOCH HAPYIIEHHE MO3TOBOIO
KpPOBOOOpaIeHusI.

IIpu YCP/] ocHOBHBIM 3a00JIeBaHHEM Y HOBOPOKICHHBIX
(18 mereii — 85%) HabrOMAIICS PECITUPATOPHBIN TUCTPECC —
“CHHIPOM IUTOAA”, BO3MOYKHO Pa3BUBAIONIMICS HA (OHE
HapyLIeHUs] MaTOYHO-TIJIOIOBO-TIJIAIICHTAPHOTO KPOBO-
oOparieHus1. Pa3muHble TpaBMBI ITOYYMIIN 7 HOBOPOK/ICH-
HBIX (31%): KedaroreMaToMsl, HEPEIOM KIIFOUHIIBI, KPOBO-
W3JHMSHUE B TOJIOBHOM M CIIMHHOM MO3T.

AHanu3upys NoJTy4eHHbIC JaHHBIE, CIIEyeT OTMETHTD,
gto JAPJI m UCPJl sBustoTcs akropaMu, 3HAUUTEITHHO
YXYALIAIOMKUMHU COCTOSHHE HOBOPOXKICHHOTO U 3a49aCTYIO
OCIIOXKHSIIOIIME TeUCHHE HEOHATAIBHOTO Neproa. Pesynb-
TaTHI HCCIIEJOBAHUH MO3BOJISAIOT CAENATh BBIBOJ O LIEJeCOo-
00pa3HOCTH NPOBEIEHHS JOPOIOBOI IIOATOTOBKU OepeMeH-
HbIX, uMerontux passutust 1P| u UCP/, ¢ nensio npoduiak-
THUKHU BO3MOXHBIX OCJIOKHEHUH JJIS1 MATEPH U IUIOAA.
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Research aim is to determine the state of newborns, born
from the mothers suffered from parodynia (PRD) and very
strong labour (VSL).

There were analyzed 47 labour histories complicated with
PRD and VSL: in 26 cases during labours there was observed
PRD and VSL in 21 ones. Herewith main risk factors of the
development were premature discharge of water at immature
uterus neck, large foetus and hydramnios. PRD was found
more frequently in primapara aged older than 30 years, VSL
was found in primapara younger than 18 at hypamnios, as
well as different extragenital diseases of a mother, basically
on the background of psychic and hormonal impairments.

At PRD the state of newborns on the Apgar scale was
assessed as 6.3+0.5, that corresponded to an average hy-
poxiarate. In 11 cases (42%) there was performed caesarean
section, resulted in significantly improvement of the state
of babies at birth. However at operative labours in 8 new-
borns (30%) in neonatal period there was developed a dis-
order of brain blood flow.

At VSL the main disease in newborns (18 babies — 85%)
was respiratory distress, “foetus syndrome”, likely develo-
ping on the background of impairment of uterus-foetus-
placenta blood flow. Seven newborns (31%) were subjected
to different traumas: cephalhematomas, fracture of clavicle,
haemorrhages into brain and spinal cord.

When analyzing the obtained data, it should be noted
that PRD and VSL are the factors significantly aggravating
the course of neonatal period. The research results allow to
conclude about the expediency of performing antenatal
preparation of pregnant women with the developing PRD
and VSL with the aim of prophylaxis of possible complica-
tions for mother and foetus.
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