(n=50); 44,4+11,1 (n=20); 42,8+11,1% (n=20) COOTBETCTBEH-
HO. /{71 0OIIMTOB KOPOB BCE KOHIICHTPALMH PAaCTBOPOB
KPHOIIPOTEKTOPOB 10 MOP(OJOTHIECKHM IOKa3aTesIM
obecrevymsin COXpaHHOCTh NPUOIU3UTENIBHO HA OTHOM
yposae (60,0+6,7%, n=20+50), onHaKo rmociue co3peBaHus 1
OILJIOAOTBOPEHU i1 Vitro TOJIBKO B IPYIIIIE C KOHLICHTpaLuei
53% Haboaa10Ch pa3BUTHE OOLIUTOB KOPOBBI JI0 4-KJIETOY-
Horo sM6OpuoHa (11,149,5%, n=11). Ilpu ucnonas3zoBanuu
BUTPU(HUIMPYIOIIETO PACTBOPA, COCTOSIIETO U3 IIIMLEPHHA
1 caxapo3bl, )KU3HECTIOCOOHBIX OOIIMTOB HE MOIYYCHO.

Takum oOpaszom, mpHu 3aMOpaxMBAHHU OOIUTOB
MJICKOTIMTAIOMHUX B IIHPOKOM AHMANa30HE CKOPOCTEH
TerIooOMeHa HaOIII0Iat0TCsl TPUOIU3UTEIHHO OJJMTHAKOBBIE
YPOBHH JKHU3HECIOCOOHOCTH JAEKOHCEPBUPOBAHHOTO
6noobbekTa (7,1+11,1%, n=11+45) c pasBuriem 10 cTagun
2-KJIETOYHOTO SMOPHOHA, OJJHAKO Pa3BUTHE JI0 4-KJICTOUHBIX
SMOpPHOHOB yKa3aHHOTO yPOBHS JXM3HECIOCOOHOCTH
MOJYYEHO TOJBKO IPU CBEPXBBICOKUX CKOPOCTSX TETIO-
oOMeHa.

Thus, when freezing mammalian oocytes within a wide
range of heat exchange rates nearly the same levels of
viability of frozen-thawed bioobject (7.1+11.1%, n=11+45)
with development up to 2-cell embryo stage were observed,
but development up to 4-cell ones with the mentioned
viability level was obtained only under ultra-rapid heat
exchange rates.

BAusiHue KpMOI'IpOTEKTOpOB n 3aM0pa)KMBaHMSI Ha 3pMTp0LlMTbI MAEKOMUTAKLWHUX
O.H. AgHmcoBA

XapbkoBcKasi rocyAapCTBeHHasi 300BeTepuHapHasi akaiemusi

Influence of Cryoprotectants and Freezing on Mammalian Erythrocytes
O.N. DeNIsova

Kharkov State Zooveterinary Academy

B nociennume roas! B BeTeprHAPHU BCE Yallle IPUOEraroT
K TpaHC(y3MOHHBIM omepanusiMm. KoHcepBupoBaHHas
KpOBb, 3aTOTOBJICHHAsS Ha T€MOKOHCEPBAHTE, MOXET
COXpaHITh CBOM MOP(HOOMOXMMHUYECKHE IOKa3aTeIHn B
teyeHue 14 gueil. s COXpaHHOCTH 3PUTPOLUTOB Ha
MIPOTSHKEHUH MHOTHX JIE€T HPUMEHSIOT KPHOKOHCEPBH-
poBanue. MHOXeCTBO pabOT MOCBAILICHO HCCIEIOBAHUIO
3aMOPaXKUBAHMUS-OTOTPEBA IPUTPOLIUTOB denoBeka. [l
U3yUYeHHUS] METOIOB KPHOKOHCEPBHPOBAHUS IPUTPOIIUTOB
KMBOTHBIX HEOOXOJMMBI JOTIOJTHUTEIbHBIE SKCIIEPUMEHTEI.

ey naHHOM pabOTHI — MCCIENOBATH METOIBI KPHOKOH-
CEpBUPOBAHMS SPUTPOLUTOB HEKOTOPBIX )KHUBOTHBIX (KOHB,
ObIK, coOaka), onpenenuTh PHEKTUBHOCTh dHIOLEILIIO-
nspHbIX  (tnunepud U JJMCO) u 9K301eTI0ISIPHOTO
(IT50-1500) kpHOTPOTEKTOPOB B MPOIIECCE 3aMOPAKUBAHHS-
OTOTpEBa 3PUTPOLIUTOB MIIEKOITHTAIOIIHX.

OpHUTPOLMTHI KUBOTHBIX 3aMOPaKUBAJIA CO CIEIYIO-
My pactBopaMu: 30%-m runepuaoM, 20%-m IMCO u
30%-Mm [130-1500. KprionpoTeKTOphI JOOABIISLIH K IPUTPO-
uTaM B cooTHomeHuu 1:1, 3amopaxkuBanu 10 —196°C
HIOrPY>KEHUEM KOHTEHHEPA B JKUAKHI a30T, 10CJIE XPAHEHUS
OTOTpeBaIM Ha BoAsHOU OaHe rpu 42-45°C.

[TpoBeneHHbIe NCCTIENOBAHNS [TOKA3AIIH, YTO MIIUIEPHH
(TTpOHMKAIOIINH KPHOIIPOTEKTOP), KOTOPHI Hanbosee 4acto
UCITONIB3YIOT JIJIS1 KPHOKOHCEPBUPOBAHUS YPUTPOLIUTOB
YeJI0OBeKa, He OKa3bIBaeT KPHO3ALIUTHOTO ACHCTBUS MPH
3aMOPaXKHUBAHUHU-OTOTPEBE IPUTPOIUTOB HCCIETyEMBIX
XKHUBOTHBIX. CTETIeHb ITOBPEKICHHS SPUTPOLIUTOB KUBOTHBIX
TIPY 3aMOPA)KUBAHNH B IPHCYTCTBHH IIIMLIEPHHA COCTABIISIET
60-90%.

BenuunHa remMosim3a 3pUTPOILUTOB KUBOTHBIX I1OCIHE
3aMopakuBaHus-oTorpesa noj 3amutoit JJIMCO cocrapmsier
ot 20 10 30%, a mox 3amuroii [190-1500 —0,5-3%.
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Recently transfusion operations have been getting
frequently used in veterinary. Preserved blood procured
with hemopreservative may keep its morphobiochemical
indices for 14 days. Cryopreservation is used to preserve
erythrocytes for many years. Numerous papers are devoted
to studying freeze-thawing of human erythrocytes. To
investigate cryopreservation method for animals’ erythro-
cytes additional experiments are necessary.

The research aim was to investigate cryopreservation
methods for mammalian erythrocytes (equine, bovine,
canine), to examine the efficiency of endocellular (glycerol
and DMSO) and exocellular (PEO-1500) cryoprotectants
during freezing of erythrocytes.

Erythrocytes of animals were frozen with 30% glycerol,
20% DMSO and 30% PEO-1500. Cryopreservatives were
added to erythrocytes in the 1:1 ratio, they were frozen
down to —196°C by plunging a container into liquid nitrogen.
After storage they were thawed on water bath at 42-45°C.

Performed studies showed that glycerol (penetrating
cryoprotectant) being the most frequently used for
crypreservation of human erythrocytes did not cause a
cryoprotective effect during freeze-thawing of the
erythrocytes of animals under studying. In glycerol
presence animal erythrocytes have 60-90% injury degree.

Hemolysis value of animals’ erythrocytes after freeze-
thawing under DM SO protection makes from 20 to 30% and
under PEO-1500 one is 0.5-3%.

When transferring animals’ erythrocytes after thawing
into isotonic NaCl solution at 37°C (transfusion model) there
are observed statistically significant differences of injury
depth for the cells cryopreserved with PEO-1500 in
comparison with the control group. Injury degree for equine,
bovine, canine erythrocytes makes 32-36% and rises during
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[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.

Bo3moxxHoCTH KPUOKOHCepBUpOBaHUs OM000ObEKTA HA OCHOBe

YCKOPEHHbIX PEeXXUMOB 3aMOpa>KMBaHUs
A.T. MuieHko, A.B. TopsyHOB

MHCcTuTyT XmBoTHOBOoACTBa YAAH, .

Xapbkos

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.

NPOBJIEMbI
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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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