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Bu3HaueHO 0CHOBHI TEMIIEPATypHi 30HU KPiOOIIKOKEHb CIIEPMATO301/1iB Ta ONTHMAJIbHUI PEIKUM OXOJIOMKESHHS CIIEPMH I'yCaKiB
Bix 0 1o —196°C B minacTHKOBHX cojloMHHKaX. [loka3aHo, 110 Ha MOYaTKOBOMY eTami 3amopoxyBanHs 10 —10°C crepMy IOLIIBHO
oxoJ10KyBatH 31 wBuaKicTio 5°C/xB, Bin —10 1o —90°C mBuakicts HeoOXigHo 30inbiryBaTh 10 50°C/xB., a Bin —90 1o —196°C BoHa
noBHHHA cTaHOBUTH 15°C/XxB. Mopdosoriuna HisicHICTh CTATEBUX KIIITHH T'yCaKiB IPY 3aMOPOKYBaHHI 32 3aIIPOIIOHOBAHMM PEXKUMOM
Buia Ha 10-15% y mopiBHsHHI 31 cTaHAapTHOIO, po3pobiieHoro B [HcTuTyTi nTaxiBHunTBa YAAH.

Knrwowuoei cnosa: ciepma rycakip, pe:kiuM OXOJOMKCHHS, TNTACTUKOBI COJIOMUHKH, ITTICHICTh CIIEpPMaTO30iIiB.

Ol'lpe)leﬂeﬂbl OCHOBHBIC TEMIIEPATYPHBIC 30HbI Kpnonospemgeﬂnﬁ CIIEPMATO30U 0B U ONTHMAaIbHBIN PEXUM OXJIAXKIACHUS CIIEPMbI
rycakoB oT 0 1o -196°C B miacTHKOBBIX coloMHUHKaX. [Toka3aHO, 4TO Ha Ha4aJbHOM JTame 3amopaxuBanus 10 -10°C crnepmy
1eJIeco00pa3Ho OXJIaXaAaTh co ckopocThio 5°C/muH, oT —10 10 —90°C ckopocTh HeoOxomuMo yBeauuuth 10 50°C/muH, a o —90 10
-196°C ona nomxHa Ob1Th 15°C/MuH. Mopdonorinyeckast COXpaHHOCT ITOJIOBBIX KIIETOK I'yCaKOB IIPY 3aMOPaXKMBAHHH T10 TPEIIaracMoMy
pexumy Beinie Ha 10-15% B cpaBHEHUU €O CTaHIAPTHBIM, pa3paboTranHbM B MHCcTHTYTE NTHIIEBOICTBA YAAH.

Knrouesvie cnosa: criepma rycakoB, pexuM OXJIaXKICHUSL, [UIACTUKOBbIE COJIOMUHKH, LIEJIOCTHOCTH CIIEPMAaTO30HI0B.

The authors determined the major zones of spermatozoa injuries during cryopreservation and the optimum rates for gander semen
cooling at 0 to -196°C in plastic straws. At the initial stage of freezing down to —10°C the semen cooling was shown to be reasonable
with the rate of 5°C/min, 50°C/min at further cooling —10 to —90°C, and —90 to —196°C with the cooling rate of 15°C/min. Morpho-
logical integrity of gander sex cells when freezing according to the method proposed was found to be 10-15% higher comparing to the

standard one elaborated at the Institute for Poultry Research.

Key-words: gander sperm, cooling regimen, plastic straws, spermatozoa integrity.

KpiokoHcepByBaHHS CIlepMU NTHII € OTHUM i3
HUIXIB 30€peKEeHHS TeHO(POHY, a TAKOXK CIIOCO0IB,
AKi 3aCTOCOBYIOTHCSI B CEJIEKIii MPpH BUKOPHUCTaHHI
AKICHUX 1 TPOAYKTHBHHX IUIIAHUKIB. Baxxnusum
€TarnoM HHU3BbKOTEMIIEpaTypHOTo 30epiraHHs CrepMu
NTHL, B TOMY YHCJI1 T'yCaKiB, € PEXKHM ii 0XOTIOKEHHS
Bix cyOHynboBHX Temmneparyp a0 —196°C. Ilix yac
KpPIOKOHCEPBYBaHHS CIEPMH Ta IHIIMX Oi10JOTIYHUX
00’€KTiB BCTAHOBJICHO, L0 KOXXHA CHCTEMa Mae
cneuniyHNA ONTUMAIBHUN PEXUM OXOJOMKECHHS,
BIIXWJICHHS Bij SKOTO MPU3BOAWTH IO 3HIDKEHHS i1
JKUTTE3MaTHOCTI [14].

[MomkomKeHHsT IPU TIOBIILHOMY PEKHMI OXOJIO-
JOKEHHSI TIOB’SI3YIOTh 3 IMiJIBUIICHHSIM KOHIICHTpAIii
BHYTPINIHBOKJIITUHHUX 1 MO3AKIITUHHUX COJICH,
MeXaHIYHUM HAIPYKEHHSM, SIKe BUHUKA€E BHACIIZIOK
30€3BOJHCHHS KJIIiTHH [5, 12], 3 mecrabini3aiiero
MeMOpaH Ta NPOTEiHIB NPU HU3BKOMY BOJHOMY
noreHiani [9].

Poultry sperm cryopreservation is known to be one
of the steps to preserve the gene fund, which is also
the way used in selection for a high quality and
productive sires. Cooling regimen of semen from
subzero temperatures down to —196°C is an important
step for poultry semen low temperature storage, also
of ganders. During cryopreservation of semen and other
biological objects every system is established to have
its specific optimum cooling regimen not keeping to
which causes the spermatozoa viability reduction [14].

Injuries appeared during slow cooling regimen are
related to the concentration increase of intracellular
and subcellular salts, mechanical tension caused by
cell dehydration [5, 12] with destabilization of
membranes and proteins at low aqueous potential [9].

Cell dehydration at a rapid cooling regimen may be
insufficient to prevent an intercellular crystallization
[10]. One considers it to be the cause for spermatozoa
damaging.
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[Ipu mBUAKOMY PEKUMI OXOJIOJKEHHS AeTiapa-
Tallis KIIITHH MOXKe OyTH HEIOCTAaTHBOO JIJISl TOTO 00
3arno0irTd BHYTPILIHbOKIITHHHOMY KPHCTaJOyTBO-
penHio [10]. BBaxaeTscs, MO e € TPUUYUHOIO
MOLIKOKEHB CIIEPMATO30i/iB IPU LIbOMY PEKHUMI.

Muldrew Ta McGann [11] cTBEepAXYyIOTbh, IO
OCHOBHHMM (paKTOPOM KPIiOMOLIKOMKEHHS € IIBUAKHHA
BUXiJ BOJH 3 KJIITHH, a HE BHYTPIIIHbOKIITHHHE
yTBOpEHHS JTboy. [Ipr 1IbOMY MOIIKO/PKEHHSI MOXKY Th
OyTH HACIIITKOM TOTO, IO KJIITHHH PANTOBO 3MiHIOIOTh
po3mip, GopMy Ta yIbTpPacTpPyKTypy 3aBASKHU
IBUAKOMY 30€3BOAHEHHIO.

[Io6 yHuKHYTH HeOaxaHOi 3arubesi cTaTeBHUX
KJIITHH i 9ac KPIOKOHCEPBYBaHHS CIIEPMH I'yCaKiB,
OyJ10 3aIPOTIOHOBAHO OXOJIOKYBATH ii B METAJIEBHX
KioBeTax [2] Ta y HeOONHMIIbOBaHUX IrpaHyiax [6] Bif
0 1o —98°C 31 mBuaKicTIO 50°C/XB, moTiM 10 —196°C
31 mBuAKictio 8-15°C/xB.

Tselutin Ta cniBaBropu [14] HaHOCHIU cHiepMy Y
BHIJISIZI Kparenb Ha oxonomkeny 10 —180°C dropo-
IJTACTOBY IIJIACTHHY 1 3aHYPIOBAJH 11 Y PIAKHI a30T.

[I{o cTocyeThCst KOHTEWHEPIB ISl KOHCEPBYBAHHS
CIIEpMH, TO 3aMOPOKYBaHHS CTAaTEBUX KIITHH Y
rpaHyJax He € HaKpaIiM BapiaHTOM, OCKIJIbKH HEMae
MOJJIMBOCTI MapKyBaTH 3pa3KH CIEPMH 1HIUBI-
IyalbHO, JI0 TOTO K BOHM MOXYTh OyTH iH(iKOBaHi B
a3oTi mig vac 30epiraHHs. Jleski aBTOpU HAJAMOTh
repeBary TpamuiiiHuM ammynam [8]. Ane Haiikpa-
LIMMH BBAXKAIOTHCSI BCE 3K TAKU TUIACTHUKOBI COJIOMUH-
KH, 00 BOHU OiJIbILI EKOHOMi4Hi, JOOpEe MapKyIOThCS,
HE PO3TPOILYIOTHCS, 3aiMaIOTh HEBEJIMKY IUIOLLY B
KpioOaHKy Ta 3py4Hi A7 TpaHciopTyBanHs [8]. OTxe,
METOI0 HAIIMX OOCIHiJXEHb € BIOCKOHAJICHHS
TEXHOJOT1i KpIOKOHCEpBYBAaHHS CIEPMH T'yCaKiB,
BHUKOPHUCTOBYIOUHM ISl ii po3dacyBaHHS ILIACTHKOBI
COJIOMHHKH. /{1 nbOoro HeOOXiAHO BH3HAYUTH
LUTICHICT CIIEPMATO301/1iB I'yCaKiB y 3aJIC)KHOCTI BiJI
IIBUAKOCTI OXOJIO/DKECHHS CIIEPMH, TEMIIEpaTypHi 30HH
MOIIKOKCHb CTATeBUX KIITHH 1 NUISIXH YHUKHEHHSI
KPIOTOILKOKEHb.

Martepiaan i metoam

JlocmipKeHHs TPOBOAMIIM HA TyCaKaX BEIUKOI 01101
nopoau Bikom 24 mic. CriepMy ofepKyBalnd METOAOM
a0IOMiHaTBLHOTO Macaxy. J{J1s1 JocHiKeHb BUKOpHC-
TOBYBAJIM CYMIIIl ESIKYJIATIB KUTBKOX TycakiB. CBixko-
oxepxaHy cmnepmy oxosomxyBanu no 0...4°C
mpotsaroM 35-40 xB [3] 1 po30aBIAIN KPi03aXHUCHUM
cepenoBuineM b-26 Tiel x Temreparypu y CHiBBij-
nvomenHi 1:1. Cxuan cepenoBuiia (T): minuH — 1,4,
MmaHiT — 0,8, nakro3a — 3,0, miyramar Hatpiro — 0,2,
nutpar kaiito — 0,2, arerar marsiro — 0,08, kpiompo-
texkTop N,N-mumetundpopmamin (AMD) ta 1,2-
nporragzion (1,2-11]1) y criiBBigHOIIEHHI 1:2 10 KiHIIEBOI
KOHIIeHTpatlii 6%, nuctunpoBaHa Boxa — g0 100 mi
[4]. BukopucTtoByBanu peakTuBu Mapku “XY”,
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Muldrew and McGann [11] consider a rapid water
release out of cells as the major negative cryopreser-
vation factor, but not an intracellular ice formation. In
this case the damages may be the result of a sudden
change in cell sizes, shapes and ultrastructure due to a
rapid dehydration.

To avoid the unfavorable sex cell death during
gander sperm cryopreservation there was proposed
to cool it in metal tubes [2] as well as in uncoated
granules [6] under the temperature of 0 to —98°C and
the rate of 50°C/min, followed by —196°C with the
rate of 8-15°C/min.

Tselutin and co-authors [14] put sperm drop-wise
on a cooled down to —180°C fluoroplast and immersed
it into liquid nitrogen.

As for the containers for sperm preservation, sex
cell freezing in granules is thought to be not the best
one for there is no possibility to mark the semen samples
individually, and they might be infected in nitrogen
during storage. Some authors therefore prefer to use
traditional ampoules [8], although plastic straws are
thought to be perfect as they are more economic, easily
labeled, do not break, require a small area in cryobank
and are convenient for transportation [8]. The aim of
our investigation is therefore the improvement of
cryopreservation technology for gander semen, using
plastic straws for the packaging. To achieve this it is
essential to detect the integrity of gander spermatozoa
depending on the cooling rate of sperm and determine
the temperature zones of sex cell damage and the ways
for avoiding the cryodamages.

Materials and methods

Experiments were accomplished in big white
ganders aged 24 months. Semen was obtained by
abdominal massage. The mixture of ejaculates from
several ganders was used. Freshly obtained sperm was
cooled down to 0...4°C for 35-40min [3] and diluted
with B-26 cryoprotective medium of the same
temperature in 1:1 ratio. The medium composition was
as follows (g): glycine 1.4, manite 0.8, lactose 3.0,
sodium glutamate 0.2, potassium citrate 0.2, magnum
acetate 0.08, cryoprotectant N, N- dimethyl formamide
(DMF) and 1,2-propane diol (1,2PD) in the ratio of 1:2
and final concentration of 6%, distilled water up to
100 ml [4]. We used “chemically pure” reagents,
cryoprotectants were additionally purified using vacuum
distillation [7]. The medium osmolality made 282
mOsmol/kg, pH=7.0. Diluted sperm was packed into
0.25 sm’plastic straws. Time of sperm equilibration in
a cryoprotective medium with cryoprotectant prior to
freezing was not more than Smin, it was cooled down
to —196°C in liquid nitrogen vapors using a laboratory
device, as the control we used the traditional technique
for gander sperm cryopreservation [1]. Sperm was
frozen-thawed in water bath at 40°C up to a complete
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KpiompoTeKkTopu OyIM JOJAaTKOBO OYMIIEHI 3a
METOJIOM BaKyyMHOI meperoHku [7]. OCMOTHYHICTh
cepenoBuina 282 MmOcmons/kr, pH 7,0. Poz6aBneny
cuepMy po3(acoByBalIH B MJIACTHUKOBI COJIOMUHKH
06’emom 0,25 cm?. Yac exBiniOpanuii cnepmu B
KPHO3aXHCHOMY CEPEIOBHILI 3 KPIOMIPOTEKTOPOM 10
3aMOpOXYBaHH — He O1IbILe 5 XB, OXOJIOAKYBAJIH J10
—196°C B mapax pizkoro a3ory Ha jabopaTopHiit
YCTaHOBIII, AJI1 KOHTPOJIO 3aCTOCOBYBAJN 3arajibHO-
BiJOMYy TEXHOJIOTiI0 KPIOKOHCEpPBYBAHHS CHEPMU
rycaxis [ 1]. PosmopoxyBamnu ciepmy Ha BOJIsHIH OaHi
ipu 40°C 10 MOBHOTO 3HUKHEHHS KPUCTANIYHOI (ha3w.
J11 BIOCKOHAJIEHHS PEXKUMIB OXOJIOJKEHHS CIIEPMU
rycakiB 3aCTOCYBajM Pi3HI JiHIHHI MIBUAKOCTI 3a
AHAJIOTIEI0 3 TEXHOJIOTIEI0 3aMOPOKYBAaHHS CIIEPMH
miBHiB [7]. IIIBHAKOCTI OXOJIOMKEHHS CTAaHOBHIIH 5, 10,
20, 40, 50°C/xB. KoHTposb Temmneparypu 3aiHCHIOBAIH
3a JOTOMOTrOI0 Mi/ib-KOHCTaHTaHOBOI TepMoNapH,
3aHYPEHOI B TUNIACTUKOBI COJIOMHUHKH. J[J151 KOXKHOI cepii
JOCITi Ty 3aMOPOXKYBaJIU JEK1IbKa 3pa3KiB. Y mporeci
OXOJIOJKEHHSI TIPY TOCSTHEHHI Temmeparyp —5, —10,
-15,-20,-30,-40,-50,-60,-70,-80,-90,-196°C 3
IDTACTUHH 3aMOPOKyBava 3HIMAIIH IO OITHII COJIOMUHIT
1 HeTaitHo po3MopoKyBaIH. LIUTiCHICTE CIIepMaTo30iiB
BH3HAYAIU 32 MeTOIOM JudepeHtiiHoro ¢papOyBaHHs
CTaTeBHX KJIITHH cyMimmIio pogaminy C Ta ManaxiTo-
Boro 3eneHoro. CraructuyHy oOpOOKy pe3ysbTaris
MPOBOAMIN 3a MeToaukoro Pimepa-CrbloneHTa.

Pe3yAbTaTM Ta OOroBOpeHHs

Ha nepmomy ertami Oyin0 BH3HauY€HO OCHOBHI
TeMIIepaTypHi 30HH KPiOHOIIKOIKEHb CIIEpMAaTO30i/1iB
rycakiB. AHaJi3 pe3y/bTaTiB 0XOJI0KEHHS CIIEPMH Bijl
0...4°C nmo mowaTKy KpHUCTadi3amii Mo3akJIiTHHHOTO
CepeoBHINa TT0Ka3ye, MO 30UIBIICHHS MIBUIKOCTI
MIPOIIECY MPUBOAUTD JI0 3POCTAHHS KIJTHKOCTI criepMa-
TO301/iB 3 MOMIKOPKEHUMHU aKpOCOMaMH 1 TOJIiBKaMH
(P<0,001). BiporigHo, MIpUCKOPEHHS HIBUAKOCTI
BHKJIMKAE IECTA0LTI3a11if0 CTPYKTYPH MEMOpaH KITITHH,
1 Ile CIPUYHHIOE OLIbII IHTEHCHBHE MOP(OIIOTiuHE
MTOIIIKO/PKEHHS CIIEPMATO30i/1iB, Hi>K 301IbIIICHHS Yacy
X B3aeMOii 3 PO3YMHOM KPiOIIPOTEKTOpPA J10 IOBHOTO
3aMep3aHHs CycneHsii KiiTuH. BcTanoBneHo, mo npu
OXOJIOJDKEHHI CTIepMH 31 MBUAKICTIO 5°C/XB HUXKUE
—5...—10°C KiNBKiCTh IIINX KIIITHH 3HIKYETHCS BT 92
10 54-61% (P<0,05) (puc. 1, 2). ITig 9ac 0X0n0mKEeHHS
31 mBuAKicTiO 10°C/XB KpUTHYHA 30HA JIGKUTH B
mexkax —15...—30°C, mpu 11bOMY MOITKOKYIOThCS 25-
30% cnepmato3zoinis (P<0,05), npu mBuakoctsx 20,
40°C/xB Oyi0 BigMiYeHO, 1110 MeMOpaHH TOJIIBOK
CIEepMaTo30i/1iB OiNbII Bpa3JIMBi, HI)K aKPOCOMHU:
LUTICHICTh MeMOPaH pi3Ko 3MEHIIY€eThcs Ha 37% micis
40°C nix gyac oxonomkeHHs 31 mBuakictio 20°C/xB
(P<0,001) 1 ma 11% micnsa —30°C mig yac 3aMOpoOXKy-
BanH# 31 mBHKicTIO 40°C/xB (P<0,05) (puc. 1). [Ipn
3actocyBanHi mBUAKOCTI 50°C/XB MeMOpaHH TOJIiBOK
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crystal phase disappearance. To improve the cooling
regimens for gander sperm there were used different
linear rates similarly to the fowl sperm freezing
technique [7]. Cooling rates made 5, 10, 20, 40,
50°C/min. Temperature control was accomplished
using copper-constantan thermocouple immersed into
plastic straw.

For each of the experimental series there were
frozen a few of them. During cooling along with
reaching the temperatures of -5, —10, —15, =20, 30,
-40, -50, -60, —70, =80, —90, —196°C we removed
one plastic straw after another and froze it immediately.
Spermatozoa integrity was determined using the
method of differential sex cells staining with the
mixture of rodamine C and malachite green. Statistical
processing of the results was done by Fisher-Student’s
method

Results and discussion

At the first stage there were found the major
temperature zones of gander sperm cryodamages.
Analyses of sperm cooling results 0 to 4°C prior to the
crystallization beginning of extracellular medium
demonstrated the rise of the process rate to increase
the amount of spermatozoa with damaged acrosomes
and heads (P<0.001). The rate increase might result
in the destabilization of cell membrane structure, that
causes the more intense morphological damage of
spermatozoa than increase of their interaction time with
the cryoprotectant solution up to a complete freezing
of cell suspension. We established that during sperm
cooling with the rate of 5°C/min lower than —5..-10°C
the amount of whole cells decreased from 92 to 54-61%
(P<0.05) (Figs.1, 2). During cooling with the rate of
10°C/min the critical zone is within—15...—30°C with
the damage of 25-30% of spermatozoa (P<0.05), at
the rates of 20, 40°C/min the membranes of
spermatozoa heads were noted to be more susceptible
to cryodamages than acrosomes: membrane integrity
sharply decreased by 37% after -40°C during cooling
with 20°C/min (P<0.001) and by 11% after —30°C
while freezing with the rate of 40°C/min (P<0.05)
(Fig. 1). When using the rate of 50°C/min membranes
of the heads were noted to be gradually damaged
already having reached —-50°C (P<0.001) (Fig. 1), and
acrosomes to keep their integrity down to —90°C (no
significant difference found) (Fig. 2). Further sperm
cooling with such a rate results in the death of about
50% of spermatozoa. Therefore after —90°C it is
reasonable to use the rate decrease for sperm cooling
down to 8-15°C/min.

At the 2" step we improved the technology for
low temperature preservation of gander sperm. The
work [8] shows the transition period, that is sperm
transition from a liquid state into a solid one (within the
range of -5 to —15°C) to be the most critical moment
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Puc. 1. 3anexHicTh IUIICHOCTI TOJIBOK CIEPMAaTO30iiB
rycakiB BiJ LIBUAKOCTI oxonomkeHHs, °C/xs: 4 —35; B — 10;
A—-20;0-40;0-50; ® —5 n0—-10°C, 50 10 -90°C, 15 no
—196°C.

Fig. 1. Dependence of gander spermatozoa heads’ integ-
rity on the cooling rate, °C/min: 4 —5; B —10; A —20; O
—40; 0-50; ® —5 down to—10°C, 50 down to —90°C, 15
down to—196°C.

MOCTYIOBO [TOYMHAIOTH TOMIKO)KYBATUCh BXKE MiCIIS
-50°C (P<0,001) (puc.1), a akpocomu 30epiraroTb
cBoO 1inicHIcTh 10 —90°C (mocToBipHOI pi3HMLI HE
BusiBIieHO) (puc.2). [lomanbie 0XoI0mKeHHS ClIepMU
3 TaKOIO IMIBHUAKICTIO IPUBOIUTE IO 3aru0eii Maike
50% cmepmaro3zoini. Tomy micis —90°C morinpHO
BUKOPUCTOBYBATH 3HW)KEHHS IIBUIKOCTI OXOJIOKSHHSI
cnepmu 10 8-15°C/xe [1].

Ha npyromy erari 6ys10 BIIOCKOHAJICHO TEXHOJIOTIFO
HHU3BKOTEMIIEPaTypPHOTO KOHCEPBYBAHHS CIIEPMH
rycakiB. 3 [8] Bimomo, 110 HAWOITBII KPUTUIHUM
MOMEHTOM ITPY 3aMOPOKYBaHHI € epeXiAHUM repiof,
TOOTO MEPEXiJT CIEPMHU 3 PiAKOTO B TBEPAUI CTaH (MiXK
=5 1 —15°C). Haiikpami pe3ynbsratu mpu 3aMopo-
XKyBaHHI CIEPMH IiBHIB OyJIO OTPMMaHO Mija 4Yac
NPOXOJKEHHA (a30BOTO MEPEeXony BoJA-JiJ MPH
MOBUTEHOMY pexuMi oxonomkeHHs (1-8°C/xB) i mpu
npuckopeHHi pexumy micas —15°C [7,13]. Le
MOSICHIOETHCS THM, IO TMOBUIBHHHA PEXUM 0XO0JIO-
JoxeHHs B S 10 —10°C mo3Bosie KIIITHHAM BTPATUTH
MEBHY KUTBKICTh BOJH, IO IPUBOUTH /IO 3MEHIICHHSI
00’eMy KIIITHH. SIKIO OXOJIOMKYBaTH CHEPMY NPHU
TaKOMY PEXHUMIi JO HIDKYUX TeMIeparyp, 00’ eM
KJIITHHY 3MEHIIY€ThCS HIKYE JOIYCTUMOTO MiHIMyMY
1 BOHM BTPaYaloTh 31aTHICTh 0 HOIIMHAHHS BOAU Mij
yac BinraBaHHs. [Ipu 3acTocyBaHHi OibIII IIBHIKOTO
PEXKMMY OXOJIOMKEHHS BiApasy MiCis BUXOAY BOIU
3MEHILICHHS PO3MIpiB KJIITUH HE TIEPEBUIILY€ KDUTHYHUIA
MiHIMYM, 1 BOHU BiJHOBIIOIOTH CBifl 00’eM mpu
PO3MOPOXKYBaHHI CIIEPMH.
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Puc. 2. 3anexHicTh MUTICHOCTI aKpOCOM CIIEPMATO301/IiB
I'yCaKiB Bil LIBUAKOCTI oxonomkenns, °C/xs: 4 —5; B —10;
A —-20;0-40;0-50; ® —5 10—-10°C, 50 10 -90°C, 15 no
—196°C.

Fig. 2. Dependence of gander spermatozoa acrosomes in-
tegrity on the cooling rate, °C/min: 4 —5; B —10; A —20;
0O-40,0-50;, ® —5downto—-10°C, 50 down to—90°C, 15
down to—196°C.

while freezing. The best results while fowl sperm
freezing were achieved during the water-ice phase
transition with a slow cooling regimen (1-8°C/min) and
while accelerating the regimen after —15°C [7, 13].
This could be explained by the fact that slow cooling
regimen 5 to —10°C enables the cells to lose a certain
amount of water, this results in the lessening of cell
volume. If we cool sperm down to lower temperatures
using such a regimen, cell volume decreases lower
than the acceptable minimum and the cells lose their
capability to absorb water during thawing. When using
amore rapid cooling regimen immediately after water
release, the decrease of cell size does not exceed the
critical minimum and cells recover their volume during
sperm thawing.

We completed the efficacy analysis of both
cryopreservation methods for gander sperm: the
standard way [1] and the experimental one. The first
one foresees the cooling of diluted and packed sperm
from 0 to —98°C with the rate of 50°C/min and from
-98 to —196°C with the rate of 8-15°C/min [1].
According to the experimental method freezing from
0°C down to the crystallization start occurs with the
rate of 5°C, following the crystallization down to
-90°C at 50°C/min and from —90°C down to —196°C
with the rate 15°C/min. Similarly obtained results prove
the integrity of heads and acrosomes in spermatozoa
tobe 16.3 and 9.7% higher (P<0.01), correspondingly
during spermatozoa freezing using the experimental
method (Fig. 3).
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byno nmpoBeneno aHani3z epeKTUBHOCTI ABOX
METOINK KPIOKOHCEPBYBAaHHSA CIEPMH T'yCakKiB —
crangaptHoi [1] Ta excnepuMenTanbHoi. [lepima
nepeadayae OXONOMLKEHHS po30aBieHol Ta po3daco-
BaHo1 ciepmu Bijx 0 1o —98°C 31 mBHakicT0 50°C/XB,
i Bim —98 mo —196°C 31 mBuakicTio 8-15°C/xB [1]. 3a
EKCIEPUMEHTAJIbHOI0 METOAMKOIO 3aMOPOKYBaHHS
Bix 0°C mo moyaTKy KpucTamizanii mpoXoauThb 3i
mBuakicTio S°C/xB, micns kpucTaizamii 10 —90°C —
31 mBuakictio 50°C/xs, i Big —90 mo —196°C — 3i
mBHKicTio 15°C/xB. OTpUMaHi pe3ynsTaTh CBiI4arh,
IO LITICHICTH TOJIIBOK Ta aKPOCOM CIIEpMAaTO30i/iB
Buma Ha 16,3 19,7% (P<0,01) BixnoBigHO 1pH 3aMOpo-
JKyBaHHI CTIEpMH 32 EKCTIEPIMEHTAITBHOI0 METOINKOIO
(puc.3).

BucHosku

VY pe3ynbTari AOCTIUKEHB 100 BAOCKOHAICHHS
TEXHOJIOT1] KpPIOKOHCEPBYBAHHS CIEPMHU T'yCakiB y
IUTACTUKOBUX COJIOMUHKAX MU IIPUHILLIIN IO BUCHOBKY,
10 3aMOPOXKYBaHHS CEPMU MOXKe OyTH yCHIIIHUM
MpU BpaxyBaHHI KPUTHYHUX TEMIIEPATypPHHUX 30H,
XapaKTePHHX JJIsi KOXKHOT IIBHIKOCTI OXOJIO/KEHHS.
OX0J0mKEeHHS CTaTeBUX KIIITHH [0 TOYaTKy KPHUCTAaTi-
3arii CIIiJI MPOBOAWTH IIPH MOBUTFHUX IMTBHIKOCTIX
(5°C/xB), micns TeMIiepaTypH Io4aTKy KpucTaizaii
110 -90°C mBHAKICTH HE0OX1MHO 301IbIIHTH 10 50°C/XB,
amoTiMm ii mouineHOo 3HU3UTH 10 15°C/xB. Takuii pexxum
3aMOpOXKYBaHHS CIIEPMH T'yCaKiB 103BOJISIE OTPUMATH
JOCUTH BUCOKHUH BiZICOTOK MOP(OJIOTTYHO LITHX KIIITHH
(64%) micns BiATaBaHHS.
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Fig. 3. Integrity of gander spermatozoa depending upon
the cooling regimen: [J— standard regimen; [ — experimental
regimen.

Conclusions

As a result of investigations on the technology
improvement for gander sperm cryopreservation in
plastic straws we concluded that the sperm freezing
to be successful when taking into account the critical
temperature zones characteristic for each of the
cooling rates. Sex cell cooling prior to the crystallization
start should be performed at slow rates (5°C/min), after
the crystallization start temperature down to -90°C,
the rate must be increased up to 50°C/min followed
by its reduction to 15°C/min. Such a freezing regimen
for gander sperm enables us to get quite a high percent
of morphologically whole cells (64%) following
thawing.
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