[Ipu mepeHoce 3pUTPOLUTOB KUBOTHBIX MTOCIIE IEKOH-
cepBUpoBaHus B u3otonndeckuit pactop NaCl mpu 37°C
(Momenb TpaHC(y3UH) HAOTFONAIOTCS JOCTOBEPHBIC OTIHYHS
ITyOWHBI OBPEXAEHUH KPHOKOHCEPBUPOBaHHKIX ¢ [1D0-
1500 xnetok oT KOHTpoabHOW rpynmnsl. CremneHs
HOBPEXKICHUH SPUTPOIITOB KOHSI, ObIKa, COOAKH COCTABIISET
32-36 % u yBenmunBaeTcs B TedeHue cyTok 10 50%. [Ipu
HEepeHOCe B M300CMOTHYECKHE YCIOBHS 3aMOPOKEHHBIX U
ororpetsix oA 3amutoit JJMCO ki1eTok Bcex uccieryeMbIX
KMBOTHBIX JIOCTOBEPHBIX Pa3IMUMi OT KOHTPOJISI B TEUEHHE
CYTOK He HaOJroaeTcsl.

B npyroii cepun 3KCIIEpUMEHTOB U3y4dalld I0KA3aTENN
OCMOTHYECKOH yCTOMUNBOCTH, KOTOPBIE CBUAETEILCTBYIOT
00 M3MEHEHHUH MACTHYHOCTH IIa3MaTHIeCKOi MEMOPaHBL.
NHaexc oCMOTUYECKOW XPYHNKOCTH, MOKAa3bIBAKOLIUM
xoHeHTpanuio NaCl, npu kotopoit npoucxonut 50%-i
T€MOJIN3, ISl 3PUTPOLIUTOB, KPHOKOHCEPBUPOBAHHBIX TTO]
3ammToit [120-1500, 1ocTOBEpHO BHIIIE KaK B KOHTPOJIBHOM
TpyMIie, TaK ¥ B TPYTIIIE )PUTPOIIUTOB, 3aMOPOKEHHBIX IO
samuroi JIMCO. Ilpu cpaBHEHWH NaHHOTO TOKa3aTens
KOHTPOJBHBIX U KpHOKOHCEepBUpoBaHHBIX ¢ JIMCO 3purpo-
LIUTOB 3HAYUTEIBHBIX OTIAMYUH HE 0OHAPYKEHO.

Taxum 06pa3om, Ha OCHOBaHWH ITPOBECHHBIX HCCIIEI0-
BaHUI MOXHO CZEJaTh BBIBOJ, YTO IIIHILIEPUH HE 3(h(HEKTUBEH
JUTSL SPUTPOLIMTOB IaHHBIX )KUBOTHBIX. [[20-1500 oxazaincs
60s1ce 3PHEKTUBHBIM KPHOIIPOTEKTOPOM, OIHAKO IOCIIEC
JICKOHCEPBHUPOBAHHMS B M300CMOTHYECKHX YCIOBUSIX KJICTKH
MTOBPEXKIAIOTCS, T. €. SBISIOTCS OCMOTHYECKH HEYCTOM-
yuBbiMH. Haunbonee 3¢ dextuBeH (o mccieqyeMbIM
napaMeTpam) JUis 3pUTPOLUTOB KOHsI, ObIka, cobaku JIMCO,
KOTOPBIi 00eCrIeyuBaeT He TOJIBKO ONTUMAIBHBII YPOBEHB
MOTEepHU KIETOK IOCIe 3aMOpPaKMBAaHUS-OTOTPEBA, HO U
COXpaHsET UX OCMOTHUYECKYIO YCTOHYMBOCTb.

24 hrs up to 50%. When transferring frozen and thawed
under DMSO protection cells for all studied animals into
isoosmotic conditions no statistically significant differences
in comparison with the control during 24 hrs were observed.

In other experiments there were studied the indices of
osmotic resistance testifying to the change in plasma
membrane elasticity. Osmotic fragility index indicating to
NaCl concentration under which there is 50% hemolysis for
the erythrocytes cryopreserved under PEO-1500 protection
is statistically and significantly higher both in the control
group and in that with the erythrocytes frozen under DMSO
protection. No considerable differences were found when
comparing this index for control and cryopreserved DMSO
erythrocytes.

Thus basing on performed studies one can conclude
about inefficiency of glycerol for erythrocytes of mentioned
animals. Animal erythrocytes are preserved after cryopre-
servation with PEO-1500, but after thawing under isoosmotic
conditions the cells are damaged, that is they are osmotically
non-resistant. DMSO was occurred to be the most efficient
(on the studied parameters) for equine, bovine, canine
erythrocytes. It provides not only optimal level of cell loss
after freeze-thawing but also keeps their osmotic resistance.
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Possibilities for Bioobject Cryopreservation

Basing on Accelerated Regimens of Freezing

A.G. MisHCHENKO, L.V. GORBUNOV
Cattle Breeding Institute of Ukrainian Academy of Agricultural Sciences, Kharkov

PaccMmoTpeHs! OIX0/IbI K CO3/IaHUI0 Oe3aIbTePHATHB-
HOTO croco0a KPUOKOHCEPBUPOBAHUS OHOJIOTHUECKOTO
MaTepuaia, OCHOBAHHOTO Ha MPUMEHCHUHU YCKOPCHHBIX
PEXUMOB 3aMopakuBaHus. [loka3zaHo, YTO IPH TPaTUIIOH-
HBIX CIIOC00aX KPHOKOHCEPBUPOBAHUS CIICPMHCB KHBOT-
HBIX, C YUETOM BBIJACICHUA CKpBITOﬁ TEIJIOTBI KpUCTal-
JIU3AIIMH, BEJIMYMHA CPSTHEB3BEIICHHOTO YCKOPEHHSI MOYKET
u3MeHAThCs oT +927 mo —1200°C/mun?. C mOMOIIBIO
MaTeMAaTHYECKOTO MOJICIHPOBAHUS OIPEICICHAa BO3ZMOXK-
HOCTB CO3[IaHUS YCTPOWCTBA, MO3BOJISIONICTO pEaIn30-
BEIBATh Pa3MYHBIC PEKUMBI 3aMOPAKUBAHUS, OTIIHYAIO-
IIAECS HE TOJIBKO 110 CKOPOCTH, HO M yCKOopeHuto. [IpoBencH
aHaJIN3 CYIIECTBYIOIINX MOJIeel TernaoobMeHa, BeIOpaHa
onna u3 Hux (I. [xeddpuc, b. Ceupns, 1970), nHanbonee
aJICKBaTHO OIHCHIBAOIIAS MIPOIIECC TACCHBHOTO OXJIaXKIC-
HUS TepMOOIIOKa B TOPIIOBUHE cocyaa Jproapa.
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Approaches to creating an alternative-free way for
biological material cryopreservation, based on applying
accelerated freezing regimens were considered. When
applying traditional ways for animal spermatozoa cryo-
preservation, taking into account the release of hidden
crystallisation heat, the value of weight-average accele-
ration was shown as capable to change from +927 to
—1200°C/min?. Using mathematical modelling a possibility
to create the device, enabling realisation of various freezing
regimens, differing both by rate and acceleration, was
determined. The existing models of heat exchange were
analysed and one of them (G. Jeffrys, B. Swirls, 1970), most
adequately describing the process of thermoblock passive
cooling in Dewar vessel neck, was chosen.

Basing on heat exchange model the optimal device
parameters to freeze meristemal cells of cultivated plants
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Ha ocHoBe Monenu TeriooOMeHa onpeieIeHbl ONTH-
MaJbHBIE TTAPaMETPhl YCTPOICTBA ISl 3aMOpaXMBaHUS
MEpPHUCTEMAJBHBIX KJIETOK KyJIBTYPHBIX PACTeHHH CO
ckopoctsmu 0,01+4°C/MuH. YCTpoHCTBO U1 KpHOKOHCEP-
BHUPOBaHMsI OMOJIOTMYECKUX OOBEKTOB PacTUTENBHOTO U
KMBOTHOTO IIPOUCXOKICHNUS COCTOUT U3 cocyna Jlproapa n
TepMOOJIOKa, KOTOPHIN YCTAHOBJIEH B €r0 TOPJIIOBHHE H
MOXKET M3MEHATh TIYOHHY MOTPYKEHHSI OTHOCHTEIHHO
BEPXHETO Kpas TOPJIOBUHBI. TepMOOIOK M3TOTOBICH B
(dbopMe IUIMHIPA 13 HEPXKAaBEIOLIEH CTaIH, IMEET ITyCTO-
TENyI0 000JI0YKY, NOMOJIHUTEIbHEIE OTBEPCTHS, YTO
MO3BOJISIET pealin30BaTh MIMPOKUH JHANla30H CKOPOCTEH
(10+50°C/mun) u yckopenuit (+1000+-2000°C/mun?)
mpoliecca 3aMOPaKUBAaHUS ¢ MUHUMAJIBHBIM TPaJIuEHTOM
temreparypsl 1°C/cM 10 ocu BHYTpEHHEH 4acTh TEPMO-
omoka. Macca TepMo010ka oTHOCHTENBHO Mana (=0,2 kr),
YTO IT03BOJIIET SKOHOMHO PacXof0BaTh XJaJareHT IpH
3amopakuBannu (=0,07 kr). [IpuMeHeHne NaHHOTO YCT-
poiicTBa Ha OCHOBE TpaHCHOpTHOTO cocyna proapa X-5
CO3J1a€T BO3MOXHOCTb OCYILECTBIICHHUS IIpoIiecca 3aMopa-
JKUBaHUS OMO0OBEKTA KaK B Ta0OPAaTOPHBIX, TAK H ITOJIEBBIX
YCIIOBHSIX.

Takum oOpazom, pa3paboTaHHOE YCTPOHCTBO obecte-
YHMBAET ONITUMAJILHBIN PEXKUM 3aMOPaKUBaHUS OMOOOBEKTa
3a CYEeT BapHalMU XapaKTepa CKOPOCTH OXJIAXKIACHUS
U3MeHeHneM naBieHusa Bozayxa (0,01+3 atm) mexnay
CTCHKaMHU TePMOOIIOKa B ropiIoBHHE cocynoB Jproapa X-5,
X-34uX-35.

with 0.01+4°C/min were determined. Device for cryo-
preservation of biological objects of plant and animal origin
consists of Dewar vessel and thermoblock, which is mounted
in its neck and can change the immersion depth towards an
upper neck edge. Thermoblock is manufactured in stainless
steel cylinder-like form, it has a hollow case and additional
holes, allowing to realise a wide range of rates (10+50°C/
min) and accelerations (1000-2000°C/min?) of freezing
process with 1°C/cm temperature gradient by thermoblock
internal part axis. Thermoblock weight is relatively low (=0.2
kg ), that enables economical consumption of cool agent
during freezing (=0.07kg). Application of this device basing
on X-5 Dewar vessel provides the possibility to realise
cooling process of biological material under both laboratory
and field conditions.

Thus, the designed device provides an optimal regimen
for bioobject freezing due to varying the character of cooling
rate by changing air pressure (0.01+3 atm) between
thermoblock walls in Dewar vessel neck: X-5, X-34 and X-35.
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Cryopreservation of Human Embryonic Fibroblast Culture
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B kprobnonornueckoit mpakTHKe s KpHOKOHCEPBUPO-
BaHMS YMOPHOHAIBHBIX KJIETOK U TKaHEeH HanboJsiee IIMPOKO
npumenserca auMmetmicyiabdokeun (JAMCO), xkoTopsii
HapsAy C 3alIUTHBIMU CBOHCTBAMH MPOSBIIIET TOKCHIECKOE
JIeiCTBHE HA KIIETKH, YTO TPEOYET €ro ynajeHus U3 cpesl
T10CJIC OTTABAHMS.

B To ke Bpems Takue KpHUONPOTEKTOPHI, Kak 1,2-mpo-
naauon (1,2-I1/1) u okcusTriMpoBanHsi rmunepus (O31)
B HEOOJIBIIINX KOHIIEHTPAIUAX HE OKa3bIBAIOT TOKCHYECKOTO
JEHCTBHA Ha KJIETKU M MOTYT OBITh HCIOJIB30BaHBI ISl UX
KPHOKOHCEPBHUPOBAHUS.

Lenb paboThI — n3y4eHne KpHo3anMTHEIX cBoHCTB OOT,
1,2-I1J1 m sMOproHansHO# chiBOpoTKH (DC) KpyITHOTO pora-
TOTO cKoTa. MccienoBanus ObUIHN IIPOBEIEHBI HA KIIETKaX 5-r0
naccaxa KyJbTypbl SMOpHOHAIIBHBIX (PUOPOOIACTOB Yelno-
Beka. KoHTponem ciyxuinu mpoObl, 3aMOPOKEHHBIE 1101
3amuToi 10%-ro pactBopa IMCO. ITpu 5TOM COXpaHHIOCH
87,843,3% >ku3HecoCOOHBIX KIIETOK. [IpH KyJIETHBHPOBAHUI
OTOTPETHIX 00Pa3OB OTMEYAIH AKTHBHYIO PO epanuio
KJIETOK ¢ 00pa3oBaHHEM MOHOCIIOS Ha 4-5-¢ CYTKH.

YCTaHOBJICHO, YTO MPH 3aMOPAXKUBAHUH KJIETOK I1OJ
3amuToit 5%-ro pactBopa 1,2-I1]] konuuecTBO KU3HECTIO-
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Dimethyl sulfoxide (DMSO) is the most widely applied
in cryobiology for embryonic cell and tissue cryopreser-
vation. But along with its high protective properties it is
toxic for cells and requires to be removed out of cryopreser-
vation medium after sample thawing.

At the same time such cryoprotectants as 1,2-
propanediol (1,2-PD) and oxyethylated glycerol (OEG) in
low concentrations do not cause a toxic effect on cells and
can be used for human embryonic fibroblast culture
cryopreservation.

The work was aimed to studying cryoprotective
properties of OEG, 1,2-PD and cattle embryonic serum (ES).
Research was carried-out in the 5% passage human
embryonic fibroblast culture cells. Samples, frozen under
10% DMSO protection were the control. At the same time
87.843.3% of viable cells were kept. Herewith 87.7+3.3%
viable cells were kept. When culturing thawed samples an
active cell proliferation with monolayer formation to 4-5th
day was noted.

During cell freezing under 5% 1,2-PD protection the
amount of viable cells was established to make 87.0+£3.5%.
Anincrease in 1,2-PD concentration in freezing medium up
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