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B nHacrosmee Bpems CymiecTByeT mpobiemMa yCTaHOB-
nenust 3 PEKTHBHOCTH CIIOCOO0B 3aMOPaXMBAHNUS OOLITOB
MJICKOIIUTAIOMMX B IIMPOKOM JAHMANa30HE CKOPOCTEH
OXJIAKICHUS 1 Harpesa. Pemenne 3Toil 3a1a41 BO3MOXXHO
NP CPaBHUTEIBHOM aHajH3e CYLIECTBYIOLIEr0 MHOIO-
00pazusi METO/I0B KPHOKOHCEPBHUPOBAHHS T€HETUYECKOTO
Marepualia, KOTOpble OCHOBaHbI Ha IPUMEHEHUH MEJICH-
HBIX, BEICOKHX M CBEPXBBICOKHX CKOPOCTEH 3aMOpa’KMBaHUSL.

OOrbexTamu Hcciae10BaHNs OBIITM OOIMTHI MBIIIEH U
KOPOB, NOJYYEHHbIE MO OOIIENPUHSITHIM METOAHKaM.
KoHTelinepamu 17151 3aMOPaKUBAHHUSI CITYKHITH COIOMHUHKH
C Pa3HbIM BHEUIHUM AMaMETPOM U MPOOUPKH YJIEHryTa
(o6vem oxomo 0,75 mur). OOIUTH 3aMOpPaKUBATH TPHU
MeyIeHHbIX ckopocTax (0,3°C/MHUH) B ycTpoicTBE, OCHOBAH-
HOM Ha ITACCHBHOM OXJI&JKACHUH TepMOOJIOKa B TOPIIOBHHE
cocyna /JIptoapa X-34 (ITat. 60161 A Ykpauna. JI.B. TopOyHoB
U 71p., 2003). [l 3aMOpakxuBaHMS C BBICOKUMH CKOPOCTSIMU
(2x10*°C/muH, qHaMeTp COTOMHHOK 2 MM) HCTIOIH30BAITH
SKBUIUOpUpYIOUUN pacTBOp KpuomporekTtopa — 10%
stunennmkons (OI), a Burpuunmpyromuii — 40% OI° +
0,5M caxapossl. [1pu KprOKOHCEPBUPOBAHHUHU CO CBEPXBBICO-
KuMH ckopocTsamu (6%10°°C/MHH, AHAMETP CONIOMHUHOK
1 MM) IPUMEHSITN Pa3HbIE KOHLIEHTPALUH BUTPUPHLIHPYIO-
IIEr0 pacTBOpa KPUOIIPOTEKTOPA, COCTOSIIETO U3 IIHLIEpUHA
U caxaposbl win DI 1 caxapo3sl. COXpaHHOCTB 3aMOPOKEH-
HO-OTTastHHBIX OOIIUTOB ONPEIEIISUIH IO MOP(HOIOTHIECKIM
nokazarensm (I1. Kayddonsa, U. Tamm, 1990), a sxuzHe-
CIIOCOOHOCTh — IO pe3yibTaraM KYJIbTHBHPOBAHHS U
OIIONOTBOPEHMUS in Vitro.

[Ipy MeANIEHHBIX CKOPOCTAX 3aMOpaKUBaHUsI MOp(o-
JIoTUYecKass COXPaHHOCTh OOLMTOB MbILIEH U KOpPOB
cocraBmia 66,7+5,9 (n=63) u 68,2+9,9% (n=22) cooTBeT-
ctBeHHO. [locne co3peBaHMs M OIUIONOTBOPEHUS in Vitro
OOLIMTOB KOPOB MOJYYEHB! 2-KJIETOYHbIE SMOPHUOHEI,
COXpaHHOCTb cocTaBuina 11,1+6,7 (n=22), a B KOHTPOJIBHOU
rpymme — 18,7+10,0% (n=15).

[Mocie 3amopaxkrBaHus OOLIUTOB MJICKOITUTAIOIINX PU
BBICOKHX CKOPOCTSIX TEINIOOOMEHA COXPaHHOCTH OOIIMTOB
MBIILH B IPYIIaxX ¢ NpeABapUTENbHOM akcno3unuei 15, 10,
5 1 0 MUH B 3KBHJIMOPHPYIOLIEM pacTBOpE COCTABHIIA
5447,90 (n=46); 68+9,00 (n=57); 63+6,25 (n=62); 60+7,90%
(n=57), a st ooruToB KOpoBHI 42,8+18,7 (n=7); 71,4+16,0
(n=8); 81,8+11,6 (n=11); 77,7+6,2% (n=45) COOTBETCTBEHHO.
B rpynmnax ¢ npenBapuTenbHO# BeIAEPKKOH 5 11 0 MUH 11ociie
JI03pEBaHUS U OIMJIOJOTBOPEHHUS in Vitro TOJNYy4YEHBI
2-OnacToMepHbIe SMOPHOHBI KPYITHOTO POTaTOro CKOTa, MX
coxpaHHOCTb coctaBuia 9,14+8,7 (n=11); 7,1+3,8% (n=45)
COOTBETCTBEHHO.

CoXpaHHOCTb JICKOHCEPBUPOBAHHBIX OOIIMTOB MBIIICH
IIPY CBEPXBBICOKHUX CKOPOCTSIX 3aMOPAKUBAHUS C UCTIOIb-
30BaHMEM BUTPUHUIHPYIOIIETO KPHOIPOTEKTOPA, COCTOSI-
mero u3 O'u caxapo3sl B KOHLEHTpauusx 58, 53, 48,43 u
38%, cocraBuna 55,5+7,0 (n=50); 60+6,9 (n=50); 50+7,1
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Nowadays there is a problem to establish the efficiency
of ways for mammalian oocyte freezing within a wide range
of cooling and heating rates. This task solving is possible
when carrying-out a comparative analysis of existing
methods of genetic material cryopreservation, based on
applying slow, high and ultra-high cooling rates.

Investigation objects were murine and bovine oocytes,
obtained by standard used methods. Straws with different
external diameter and Uhlenguth vials (volume about 0.75
ml) served as containers for freezing. Oocytes were frozen
under slow rates (0.3°C/min) in the device, based on passive
cooling of thermoblock in X-34 Dewar vessel neck (Patent
60161A Ukraine. L.V. Gorbunov et al., 2003). To freeze with
high rates (2x10°°C/min, 2 mm straw diameter) we used
equilibrating solution of cryoprotectant: 10% ethylene
glycol (EQG) and vitrifying: 40% EG+0.5 M sucrose. When
cryopreserving with ultra-high rates (6x10*°C/min, 1 mm
diameter straw) there were applied different concentrations
of vitrifying solution of cryoprotectant, consisting of
glycerol and sucrose or EG and sucrose. Integrity of frozen-
thawed oocytes was determined by morphological
parameters (P. Kauffold, I. Tamm, 1990), and viability was
done by the results of culturing and fertilisation in vitro.

During slow cooling rates the morphological integrity
of murine and bovine oocytes made 66.7+5.9 (n=63) and
68.249.9 (n=22), correspondingly. After bovine oocyte
maturity and fertilisation in vitro 2-cell embryos were
obtained, the integrity made 11.146.7 (n=22) and 18.7+10.0%
(n=15) in the control group.

After freezing mammalian oocytes under high heat
exchange rates the integrity of murine oocytes in groups
with preliminary exposure for 15, 10, 5 and 0 min in
equilibrating solution made 54+7.90 (n=46); 68+9.00 (n=57);
63+6.25 (n=62); 60+7.90% (n=57) and for bovine oocytes it
was 42.8+18.7 (n=7); 71.4£16.0 (n=8); 81.8+£11.6 (n=11);
77.746.2 (n=45), correspondingly. In groups with preliminary
exposure for 5 and 0 min after maturation and fertilisation in
vitro 2-blastomere cattle embryos were obtained, their
integrity made 9.1+8.7 (n=11); 7.1£3.8% (n=45), correspon-
dingly.

Integrity of frozen-thawed murine oocytes at ultra-rapid
freezing rate using vitrifying cryoprotectant, comprising EG
and sucrose in 58, 53, 48, 43, 38% concentrations made
55.5£7.0 (n=50); 60+6.9 (n=50); 50=7.1 (n=50); 44.4+11.1
(n=20); 42.8+11.1 (n=20), correspondingly. For bovine
oocytes all concentrations of cryoprotectant solution by
morphological indices provided integrity approximately at
the same level: 60.0£6.7% (n=20-+50), however after
maturation and fertilisation in vitro only in group with 53%
concentration the bovine oocyte development up to 4-cell
embryo (11.1+9.5% (n=11)) was observed. When using
vitrifying glycerol and sucrose-contained solution no viable
oocytes were obtained.
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(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
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Influence of Cryoprotectants and Freezing on Mammalian Erythrocytes
O.N. DeNIsova
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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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