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3 METOI0 KOHCEPBYBaHHSI Pi3HUX 010JIOTTYHHUX 00’ €K-
TIB HHU3BKI TEMIIEPaTypH JIy’Ke IIUPOKO BUKOPHUCTOBY-
IOTBCSL Y CUTBCBKOMY TOCTIOIAPCTBI, 0COOIMBO Y OpraHi-
3aii MTYYHOTO OCiMEHIHHS TBapuH [4, 8]. 3a mBUAKOTO
Ta IMOOKOTO 3aMOPOKYBAHHS CIIEPMHU TBAPUH BAAETHCS
JOCSTTH 30epekeHHs ii JKUTTE3MATHOCTI Ta OCHOBHUX
010JIOr1YHUX BJIACTUBOCTEH, MPOTATOM TPUBAJIOTO YaCy
30epiraru JaHuii 010JOTIYHUIN MaTepial JIsl OaIbIIOo-
T'O BUKOPUCTAHH: Y TBAPUHHUNTBI [2, 3]. Y 6ioTexHoI0-
Tii penpoayKIlii BeIUKOI poraroi Xya00H HalHOIbIIOro
MOIIUPEHHST HA0YJI0 KPIOKOHCEPBYBaHHs 010JIOTIYHOTO
MaTepiairy y pikoMy a30Ti B OOJMIILOBaHUX TpaHylax
1 maerax [1, 5, 6]. [y po3sMOpoXKyBaHHSI KPiOKOHCEP-
BOBAHOI Yy PIAKOMY a30Ti criepMu OyraiB-IUTiIHUKIB 3a-
MIPOTIOHOBAHO ITUTy HU3KY CIIOCO0IB, SIKi 3yMOBIIOIOTH
3aCTOCYBAaHHS Pi3HUX NMPHUCTPOIB Ta PEXKMUMIB IX BHUKO-
puctanHs. Tak, KIIacH4HI peKOMeHAallii moa0 PO3MO-
POXyBaHHS KPIOKOHCEPBOBAHOI CIIEPMH Nepea0adaroTh
BUKOPUCTAaHHs OloTepMoOcTara 3 TeMIIepaTypol0 BOAM
37,0...37,5°C [9]. Cnepmy TBapuH pPEKOMEHIYIOTb
PO3MOPOXKYBATH Yy BOASHINA OaHi 3 MOCTIHHHM TOKOM
TerioHocis 3a Temmeparypu 70,0°C 3 eKCIO3UIlEr
7 ¢ Ta MOJANBIIMM IEPCHECCHHAM JI0 BOISHOI OaHi 3
temneparyporo 37,4°C [7]. [Ipore ciix 3a3HAYUTH, 11O
PEKOMEHJIOBaHI YMOBH BiJITalOBaHHS CIIEPMOJIO3 HE
TTOBHOIO MIPOI0 3a0€3Meuyr0Th MPOIEC MirpamiiHoi pe-
KpHCTami3anii Ta Jifo TimepTOHIYHUX PO3UNHIB HA MEM-
OpaHM 1 UTOIIA3MY CIIEPMATO301/iB, MOMEPEIKYIOUH
iX 3arubenb, U0 COPUATIO O MiABHUINEHHIO TOKA3HUKIB
PYXJIUBOCTI ¥ aOCOJIOTHOTO MOKa3HWUKA BHIKMBAHOCTI
CHepMiiB.
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Low temperatures are largerly used in agriculture,
especially for artificial insemination of animals to
preserve various biological objects [3, 8]. With rapid and
deep freezing of animal sperm, it is possible to maintain
its viability and basic biological traits, to store this
biological material for a long time to be further applied
in animal husbandry [1, 2]. In biotechnology of cattle
reproduction, cryopreservation of biological material in
liquid nitrogen in coated granules and pellets has become
the most widespread [5, 4, 6]. To thaw the cryopreserved
in liquid nitrogen sperm of breeding bulls, numerous
methods have been proposed that determine the use of
different devices and modes of their application. Thus,
the classic recommendations for thawing cryopreserved
sperm include the use of a biothermostat with a water
temperature of 37.0...37.5°C [9]. Animal sperm is
recommended to be thawed in a water bath with a
constant heat carrier stream at a temperature of 70.0°C
with a 7 s exposure and subsequent transfer to a 37.4°C
water bath [7]. However, it should be noted that the re-
commended conditions for thawing of sperm doses do
not completely ensure the migratory recrystallization
and effect of hypertonic solutions on sperm membranes
and cytoplasm, preventing their death, which would
increase motility and absolute spermatozoa survival.

The purpose of this research was to investigate
the effectiveness of bull semen thawing at different
temperatures.

The experiments were performed in accordance
with the Law of Ukraine 'On Protection of Animals
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Meta poOOTH — HOCHTIKEHHS €(DEKTUBHOCTI PO3MO-
pOXyBaHHS criepMu OyraiB 3a pi3HHX TeMIIepaTypHHUX
PEKUMIB.

Excniepumentu Oynu mpoBeseHI BiAMOBiAHO 10 3a-
koHy YkpaiHu «IIpo 3axucT TBapuH BiJ >KOPCTOKOTO
noBoxenHst (No 3447 — IV Bix 21.02.2006 p.) 3 mo-
TPUMaHHSM BUMOTI KOMiTeTy 3 Oioetuku Jlyrancekoro
HalliOHAJILHOTO arpapHOTO YHIBEPCHUTETY, Y3TOKEHUX
i3 TTOJIOXKCHHSAMH «EBPOTEHUCHKOT KOHBEHIIIT 3 3aXUCTy
XpeOSTHUX TBapHWH, SIKi BUKOPHUCTOBYIOTBCS [UIST €KCIIe-
PUMEHTAIIBHUX Ta THIINX HAyKOBUX Iitei» (CtpacOypr,
1986).

VY nmocmimax 3acTOCOBYBAJIM CIIEpMY, OTPHMaHy Ha
TUIEMIII IIPHUEMCTBAX Bij OyraiB-IUTiTHUKIB CHMCHTAb-
CBKOI MOPOJIH, 3aMOPOXKEHY K y maeTax ((ppaHiry3pka
TEXHOJIOTis), TaK 1 00JMIIbOBAaHHUX TpaHyliaxX (XapKiBChKa
TEXHOJIOT1s), 30epiraay NpoTsIroM 6 MicsiiB y MOCyAUH]
Hbroapa y pigkomy a3oti 3a Temneparypu —196°C. Pe-
3yJABTaTH JOCIIKEHb ONPAlbOBYBaJId METOJIOM Bapia-
LifHOT cTaTUCTUKU. J{J1s1 BU3HAYCHHS PiBHS 3HATYIIOCTI
(») BUKOPHCTOBYBAJIM 3HAYCHHS KPUTEPIiIO BIPOT1IHOCTI
3a CTBIOIEHTOM.

Busnauenns AKicHux nNOKA3HUKIE PO3MOPOA#CEHOT

cnepmu 3a1excHo 8i0 cmynens ii pozbaesienus. Po3mo-
POKYBaHHS OOJHIIEOBAHUX I'PAHYJI 1 TAET IPOBOIMIIM Ha
BOZsIHIN Oani 3a Temneparypu 38°C. Iicist po3Mopoxy-
BaHHS OOJIMIILOBAHUX TPAHYJ CIIepMY pO30aBIIsiiu cepe-
noBuiieM Ne 2 3a XapKiBChKOIO TEXHOJIOTIEH (JaKTO3a
C,H,,0,,*H,0 — 1,67 Mob/1; HATPii TUMOHHOKUCIIU,
Tpusamimenuii, ’srusoanuii Na,CH.O. 5.5 H,O —
0,039 mons/n; rminepun C,HO, — 0,51 monw/1; BONA
muctuiaboBana — 1000,0 mur) Ta «AndroMed» («Minitub
GmbH», Himeuunna) 1o Bmicty 7,5;3,7511,87 x 106 ki /
no3y B 00’emi 0,25 mi. KoHTposem ciyryBana HEpo3-
OaBiieHa criepma 3 BMictoM 15 X 108 ki1 / mo3y B 06’ emi
0,25 mn. Ilicns po3MOpPOXKYBaHHSI CIIEpMY TTEPEBIPSITH
Ha PYXJHBICTh (KUJIBKICTH CIIEPMAaTO30iMiB y ESKYIATI
3 MPSIMOMIHIMHUM TOCTYNAJIBHUM PYXOM, BHPAXKAIH Y
6anax Bix 0 o 10 abo Bigcorkax Big 1 g0 100); Broku-
BaHICTh (CyMma MOKa3HUKIB pyXy criepMaro3oinis (Oai,
BIJICOTOK) 3a iHTepBasl 4acy (TOAMHM) BiJ OTPUMAaHHS
CHepMH 10 MOBHOI ajuHaMii (cMepTi KJIiTHH) Ta abco-
JIOTHUI moKka3HuK BkuBaHOCTI (AIIB, cyma no0yTkiB
i3 TIOKa3HUKIB TPUBAJOCTI Yacy BIDKUBAHHS (TOIMHA)
1 3HWKEHHS PyXJUBOCTI (0aji, BIJCOTOK) cClepMaTo-
30i/IB BiJl OTPUMAaHHS CIIEPMHU 10 iX TMOBHOI aJHHaMIi
(cmepTi)), B yMOBHUX OJMHHUIAX (YM. 0j1.)) (Tadm. 1).

3 maHux Tabn. 1 BHUIHO, IO MiCIs PO3BEACHHS Jie-
KOHCEPBOBAHOI CIIEPMH B OOJIHI[LOBAaHUX TpaHyIax
1o 7,5 x 10% ki / 103y NpsIMONIHIHO PYXJIMBUX CIiep-
MiiB (ITPC) y no3i 0,25 mu pyxnuBicTh Oynia 3HauyIe
Hmkye Ha 0,99 Gana (16,0%) MopiBHAHO 3 KOHTPOJIEM,
pu posBeneHHi 10 3,75 x 10° ki / no3y — na 1,09 6ana

Against Cruelty (No. 3447 — 1V 0f 21.02.2006) in comp-
liance with the requirements of the Bioethics Committee
of Luhansk National Agrarian University, consistent
with the provisions of the European Convention for the
Protection of Vertebrate Animals Used for Experimental
and Other Scientific Purposes' (Strasbourg, 1986).

We studied the Simmental cattle semen obtained
at breeding enterprises, frozen in both pellets (French
technique) and coated granules (Kharkiv technique),
stored for 6 months in a Dewar vessel in liquid nitrogen
at a temperature of —196°C. The research results were
processed by the variation statistics. To determine
the level of significance (p) the Student's probability
criterion was used.

Examining the quality of thawed sperm depending
on its dilution rate. Coated granules and pellets were
warmed in a 38°C water bath. After thawing of the
coated granules, the semen was diluted with medium
No2 according to the Kharkiv technique (lactose
C,H,,0,,°H,0~1.67 mol/I; sodium citrate, trisubstitu-
ted, pentahydrate Na,C ,H,0.5.5H,0-0.039 mol/1, gly-
cerol C;H,O,; 51 mol / 1, distilled water — 1,000.0 ml)
and 'AndroMed' ('Minitub GmbH', Germany) to a con-
tent of 7.5; 3.75 and 1.87 x 10°cells /dose in a volume
of 0.25 ml. The control was undiluted sperm contai-
ning 15 x 109 cells / dose in a volume of 0.25 ml.
After thawing, the sperm was examined for motility
(amount of sperm in forward progressive moving
ejaculate, expressed in points from 0 to 10 or in
percentage from 1 to 100); survival (sum of sperm mo-
vement indices (score, percentage) for the time interval
(hours) from sperm to complete adynamia (death) of
cells) and absolute survival rate (APV, sum of pro-
ducts from the indices of survival time (hour) and
reduced motility (score, percentage)) sperm from sperm
to their complete adynamia (death)), conventional
units (conv. units)) (Table 1).

Table 1 shows that after dilution of warmed sperm
in coated granules to 7.5 x 10° cells / dose of forward
progressive motile spermatozoa (FPMS) at a dose of
0.25 ml, motility was significantly lower by 0.99 points
(16.0%) compared to the control, when diluted to
3.75 x 10° cells / dose — by 1.09 points (17.7%), to
1.87 x 108 cells / dose — by 2.33 points (37.8%). Motility
in the samples containing 7.5 x 10° FPMS at a dose
of 0.25 ml was slightly higher than in those containing
3.75 x 10° cells / dose — by 0.1 points (1.93%) and
significantly higher than in samples with 1.87 x 10° cells /
dose — by 1.34 points (25.9%).

When diluting the thawed semen in pellets, a similar
decrease in motility was observed immediately after
dilution: in the samples containing 7.5 x 10° cells / dose
of FPMS in 0.25 ml — by 1.34 points (23.3%); 3.75 x
10° cells / dose — by 2.4 points (41.6%); 1.87 x 10° cells
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Tabnuusa 1. Bnnue cTyneHs po3dbaBneHHs AeKOHCEPBOBaHOI cnepMm ByraiB Ha ii skicTb (n = 9)
Table 1. Influence of dilution rate for warmed bull sperm on its quality (n = 9)

06nuuboBaHi rpaHynu

K . Coated granules
OHLEeHTpauia cnep-

miis, 10%/po3a

Maetn
Pellets

Concentration
of spermatozoa BuxuBaHicTb,
rogvMHa

Survival, hr

PyxnugicTb, 6anu
Mobility, points

ATB, ym. of.
ASR, conv. unit

BukuBaHicTb,
roanHa
Survival, hr

PyxnuBicTb, 6anu
Mobility, points

AlB, ym. of.
ASR, conv. unit

15,00 (KoHTpoOnb)

15.00 (control) 6,16 = 0,12 8,0 £ 0,1 24,37 + 0,60 5,77 £ 0,02 8,0 £ 0,0 26,53 £ 0,50
7,50 5,17 £ 0,09* 6,4 £ 0,2* 15,33 + 0,32* 4,43 + 0,19* 6,3 £ 0,2* 17,23 = 1,46*
3,75 5,07 £ 0,03* 53 +0,1* 13,23 + 0,20°* 3,37 + 0,30%,° 59 +0,1* 14,2 £ 0,72*
1,87 3,83 + 0,09"#& 3,7 £ 0,2 #& 8,00 + 0,40 #& 2,63 + 0,12"#" 4,1 £ 0,1°#& 8,27 + 0,75™"&

MpuMiTKK: BigMIHHOCTI 3HaYyLLi NOpiBHSAHO 3 koHTponem 15 x 108 kn / posy, p < 0,001(*); nopiBHsiHO 3 7,5 x 10° kn / oo3y,
p <0,001(*), p < 0,01(3); nopiBHsiHO 3 3,75 x 108 kn / goasy, p < 0,001(%), p < 0,01(").

Notes: differences are significant compared to the control of 15 x 106 cells / dose, p < 0.001 (*); compared with
7.5 x 106 cells / dose, p <0.001 (¥), p < 0.01 (3); compared with 3.75 x 10° cells / dose, p < 0.001 (%), p <0.01 ().

(17,7%), mo 1,87 x 10° ki / mo3y — na 2,33 6ana (37,8%).
PyxnuBicts y mpobax, mo mictats 7,5 x 106 [TPC y n03i
0,25 mu1, Oyna emno BUIIOK, HIXK y MPo0ax, AKi MiCTATb
3,75 x 10° xi1 / no3y — na 0,1 Gana (1,93%) i 3Hauymie
BHIIOK0, HIX Y Tpobax i3 1,87 x 106 ki / no3y — Ha 1,34
6ana (25,9%).

[Ipu po3BeneHHI EKOHCEPBOBAHOI B TTAE€TAX CIICPMH
CIIOCTEPIrayocs aHAJOTIYHE 3HUKCHHS MIOKAa3HUKA PyX-
JIUBOCTI BiJIpa3y MICIIsA PO3BEICHHS: Yy Npo0ax, sKi Mi-
ctath 7,5 % 109 ki / go3y ITPC B 0,25 mit — Ha 1,34 Gana
(23,3%); 3,75 x 109 kn / mo3y — Ha 2,4 6ana (41,6%);
1,87 x 10° xi1 / no3y — ua 3,14 6ana (54,4%) nopiBHsi-
HO 3 KOHTPOJNIBHUMH 3pa3kaMH, siKi MicTsTh 15 x 10° ki/
no3y. [loka3HuK pyxauBOCTi OyB ICTOTHO BUILUM Y JIO-
crijHil Tpymi 3 po36asiaeHusM 10 7,5 x 10¢ ki / 103y,
HIXK y Tpymnax i3 po30asieHHsaM 10 3,75 x 10° ki1 / 103y —
Ha 1,06 6ana (23,9%), i mo 1,87 x 10° ki1 / g0o3y — Ha
1,8 6ama (40,6%). 31 301IBIIEHHSIM CTYIICHS PO3BEICH-
HSl CHOCTEPITa€eThesl 3HIKEHHS PYXIHBOCTI CIIEPMIiB.
BrwkuBaHicTh Mmicisi pO3BEJCHHS JIGKOHCEPBOBAaHOI B
OOIUIIOBAHUX TPaHyiIax crepMu 10 7,5 x 108 ki / mo3y
B 0,25 mut 3HM3MIacs Ha 1,6 TONWHU MOPIBHSHO 3 KOH-
tposiem (20,0%), micist po3basnerns 10 3,75 x 10k /
no3y —ua 2,7 romunu (33,7%), mo 1,87 x 108 ki1 / mo3y —
Ha 4,3 roauau (53,7%), 10 ICTOTHO HUXKYE KOHTPOJIO
3 Bmictom 15,0 x 10° pyxmuBux crepmiis (P > 0,999).
BwxkuBanicTh cTareBUX KIITHH Yy 3pa3kax i3 7,5 X
x 10° ki / go3y Oyna iCTOTHO BuIne Takux i3 3,75 i
1,87 x 10%xn/ no3y Ha 1,1 (17,2%) 1 2,7 romunu (42,2%)
BIJIIOBiAHO.

[icnst po30aBieHHS NEKOHCEPBOBAHOI y IMAETax
ciepmu 10 7,5 % 106 ki1 / no3y BwkuBanicts [TPC 3uHu-
swiacs Ha 1,7 romun (21,25%), mo 3,75 x 10° ki / mo-
3y —Ha 2,1 romunu (26,25 %), mo 1,87 x 10° ki / mo3y —
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/ dose — 3.14 points (54.4%) compared with the control
samples containing 15 x 10° cells / dose. The motility
was significantly higher in the experimental group with
dilution up to 7.5 x 106 cells / dose if compared with the
groups with dilution up to 3.75 x 106 cells / dose —by 1.06
points (23.9%), and up to 1. 87 x 10° cells / dose —by 1.8
points (40.6%). With increasing the dilution, there is a
decrease in sperm motility. Survival after dilution of the
thawed sperm in coated granules to 7.5 x 10° cells / dose
in 0.25 ml decreased by 1.6 hours compared with the
control (20.0%), after dilution to 3.75 x 10° cells / dose —
by 2.7 hours (33.7%), up to 1.87 x 10° cells / dose — by
4.3 hours (53.7%), which is significantly lower than
the control with a content of 15.0 x 10° motile sperm
(P>0.999). The survival of gametes in the samples with
7.5 x 106 cells / dose was significantly higher than those
with 3.75 and 1.87 x 10° cells / dose by 1.1 (17.2%) and
2.7 hours (42.2 %) respectively.

After dilution of sperm preserved in pellets to
7.5 x 106 cells / FPMS dose, their survival decreased by
1.7 hours (21.25%), to 3.75 x 10° cells / dose — by 2.1
hours (26.25 %), up to 1.87 x 10° cells / dose — by 3.9
hours (48.75%), which is significantly lower than the
survival in control samples containing 15.0 x 10° cells /
dose (8 hours). Survival in samples containing 7.5 x
x 10 cells / dose was significantly higher than in the
presence of 3.75 x 10 cells / dose (6.3%) and higher than
in the samples with 1.87 x 10° cells / dose (at 34.9%).
In control samples of thawed sperm in the coated gra-
nules APV was significantly higher (24.37 conv.
units) than in experimental samples containing 7.5 X
x 109 cells / dose — by 9.04 conv. units from (37.1%),
3.75 x 10° cells / dose — 11.14 conv. units from
(45.7%), 1.87 x 10° cells / dose — at 16.37 conv. units




Ha 3,9 rogunu (48,75%), MO ICTOTHO HWXYE BUKH-
BaHOCTI B KOHTPOJBHHUX 3pa3kax 3 BmicToM 15,0 x
x 10° kit / no3y (8 romun). Bukusanicts y mpobax i3
BmictoMm 7,5 % 10° ki1 / mo3y Oynia CyTTEBO BHIIA, HIX 3
HastBHICTIO 3,75 x 10° i1/ 103y (Ha 6,3%) i BUILA, HIX Y
npobax i3 1,87 x 106 ki / no3y (Ha 34,9%). Y KOHTPOIIB-
HUX 3pa3Kax pO3MOPONKEHOI B OOIUIILOBAHUX IPaHyIax
cnepmu AIIB OyB 3Hauyie Bumumm (24,37 yMm. 0A.), HIX
y JOCHIIHMX 3paskax, o Mictars 7,5 x 108 ki / mosy
—Ha 9,04 ym. on. (37,1%), 3,75 x 10 ki / mo3y — Ha
11,14 ym. ox. (45,7%), 1,87 x 10° ki / no3y — ua 16,37
yM. of. (67,2%). Crocrepiraerbest mogioOHa 3aKOHOMIp-
HicTh 3HWKeHHS AIIB cnepmu, JnexkoHCepBOBaHOI
y maeTax, i3 aHAJIOTIYHUM 301JbIICHHSIM CTYICHS PO3-
6asnenns. Tak, mpu posbaBineHHI cmepMu a0 7,5 X
x 109 ki / mo3y AIIB 6yB Hipkue Ha 9,3 ym. o11. (35,1%),
1o 3,75 x 10%kn / no3y — na 12,33 ym. ox. (46,5%), mo
1,87 x 10°kn / mo3y — Ha 18,26 ym. ox. (68,8%), Hix
y KoHTpodi — y 26,53 ym. oa. (P > 0,999). 3i 306i1b-
IICHHSM CTYICHS PO30aBJICHHS Yy BKa3aHUX MEkKax
CIIOCTEPIracThCsl 3HAYYyNIC 3aKOHOMIpHE 3HIDKCHHS
AIIB crepMiiB sik 32 XapKiBCbKOI, Tak 1 (hpaHIly3b-
KOI0O TEXHOJIOTISIMH 3 BHKOPHCTAHHSIM CEpeIOBHUINA
«AndroMed» («Minitub GmbH»).

Hocnioscennss  epekmugHocmi  po3mMOpOANCYBAHHSL
cnepmu Oyeaie 3a pi3HUX TMEMNEPAMYPHUX PeHCUMIE.
3 METOI0 PO3MOPOXKYBaHHS KOHCEPBOBAHOI CIIEPMHU Y
BOZSIHIN 0aHi 3aCTOCOBYBAJIM TPHU TEXHOJIOTIUHI PEXU-
Mmu: temmneparypa 38°C — 15 ¢ (koHTpouss); 56°C — 7 ¢
(mocnig 1); 70°C — 6 ¢ (mocmix 2). [na npuckopeHHs
MPOLIECY PO3MOPOXKYBAaHHS OyJO MPOBEACHO JEKOH-
CCpBYBAHHS 33 aHAJIOTIYHUX TEMIIEPaTyp B YMOBax IIO-
cTiiiHoTO pyXy Bomu (+PB) y Gani 3a excro3mmii 10 ¢
(38°C), 6 ¢ (56°C), 5 ¢ (70°C) (Tabum. 2).

3 maHuX Tabn. 2 BUAHO, IO TiJ Yac AEKOHCEPBY-
BaHHA MaeT 3a Temmneparypu 38°C (+PB), 56°C (+PB),
70°C ta 70°C (+PB) cnocrepiranocsi 3Ha4ymie IiBH-
meHHs pyximBocti Ha 0,6; 0,87; 0,68 ta 0,91 Gamun
BIJIMOBIAHO y TIOPIBHSHI 3 KOHTpoJieM. BrxuBaHicTh y
rOIMHAX CYTTEBO 30UTbIIMIIACS TIOPIBHSHO 3 KOHTPOJIEM
Ha 0,5 roguHY NpH PO3MOPOXKYBAHHI 32 TEMIIEPaTypu
56°C, 56°C (+PB) Ta 70°C (+PB). Ilicns po3amMopoxy-
BanHs npu 38°C (+PB), 56°C, 56°C (+PB), 70°C, 70°C
(+PB) nopiBuasiHO 3 KoHTposneM AIIB OyB Oiunbiuunii Ha
1,27; 2,65; 2,20 Ta 4,54 yM. Of1. BiJITIOBITHO.

VY 3paskax 3 OONHMIFOBAaHWMHU TIpaHyJIaMH, PO3MO-
poxenux npu 38°C (+PB), 56°C (+PB), 70°C (+PB),
criocTepiraisacs CyTTEBO BHUIIA MTOPIBHSHO 3 KOHTPOJIEM
pyxsmBicth Ha 0,65; 0,87 Ta 0,75 Ganu. AHai3 BUXKH-
BaHOCTI TIOKa3aB BUIIlI 3HAYCHHS Y OOMUIIBOBAHKUX I'pa-
HyJax, po3MopokeHux mpu 56°C(+PB) Ta 70°C (+PB).
BmxuBaHicTh KIITHH y IIUX rpynax Oymna Ha 0,5 roquHn
O1TBIIOI0, HIK Yy KOHTpOdi. Crif 3a3HaYMTH, IO MiCHs
PO3MOPOXKYBaHHS KPiOKOHCEPBOBAHOI B Ma€Tax CIep-
MU y BOISHUX OaHsX 13 Temneparypoto 56 ta 70°C npu

from (67.2%). There is a similar pattern of decrease
in APS of sperm thawed in pellets, with a similar
increase in the dilution rate. Thus, when diluting semen
to 7.5 x 10° cells / dose, APS was lower by 9.3 conv.
units from (35.1%), up to 3.75 x 10° cells / dose —
by 12.33 conv. units from (46.5%), up to 1.87 x
10° cells / dose — by 18.26 um. from (68.8%) than
in the control — 26.53 conv. units from (P > 0.999).
With a rise in dilution rate within these limits, there
is a significant, natural decrease in the APS of sperm
by both Kharkiv and French techniques using the
'AndroMed' medium ('Minitub GmbH', Germany).

Investigation of the effectiveness of bull sperm
warming at different temperatures. In order to thaw
preserved sperm in a water bath there were used three
technological modes: temperature 38°C — 15 s (control);
56°C —7 s (experiment 1); 70°C — 6 s (experiment 2). To
accelerate the thawing process, warming was performed
at similar temperatures under conditions of constant
water stream (+WS) in the bath at an exposure of
105 (38°C), 6 5 (56°C), 55 (70°C) (Table 2).

Table 2 demonstrates that during freeze-thawing
of pellets at 38°C (+WS), 56°C (+WS), 70°C and
70°C (+WS) there was a significant rise in motility
by 0.6; 0.87; 0.68 and 0.91 points compared to the
control. Survival in hours significantly enhanced
compared to the control by 0.5 hours when thawing
at 56°C, 56°C (+WS) and 70°C (+WS). After tha-
wing at 38°C (+WS), 56°C, 56°C (+WS), 70°C, 70°C
(+WS) compared with the control of APS was higher
by 1.27; 2.65; 2.20 and 4.54 conv. units, correspon-
dingly.

In coated granules in the samples thawed at 38°C
(+WS), 56°C (+WS), 70°C (+WS) was observed sig-
nificantly higher compared to the control of motility by
0.65; 0.87 and 0.75 points. Survival analysis showed
higher rates in coated granules thawed at 56°C (+WS)
and 70°C (+WS). Survival in these groups was 30 min
higher than in controls. It should be noted that after
thawing of cryopreserved semen in pellets in water
baths with a temperature of 56 and 70°C with constant
stream of water, its quality indices (motility, survival,
APV) were higher. Sperm in coated granules thawed
at 38°C (+WS), 56°C; 56°C (+WS); 70°C; 70°C
(+WS) had a significantly higher absolute survival rate
compared to the control of 2.71; 5.18; 3.56 and 6.98
of con. units, correspondingly.

Thus, the use of elevated temperatures with con-
stant fluid movement during thawing of spermatozoa
in pellets / coated granules contributes to a significant
increase in these indices and accelerates the thawing
process three times. This should be taken into account
when using sperm with the presence of active sperm
up to 2 million in 0.25 ml for artificial insemi-
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Tabnuusa 2. Bnnue po3MopoxXyBaHHS crnepMuy ByraiB Ha ii SKiCHi nokasHuku (n = 14)
Table 2. Effect of thawing of bull sperm on its quality indices (n = 14)

Temnepatypa Ta cnoci6 poamopoxysaHHAa M £ m
Temperature and way of thawing M+ m

Moka3Huk
Index
38°C (KoHTpons) 38°C (+PB) 569C 56°C (+PB) 700C 70°C (+PB)
38°C (Control) 38°C (+WS) 56°C (+WS) 70°C (+WS)
Maetn
Pellets
PyxnusicTe, Ganm 5,53 = 0,087 6,13 + 0,149 5,62 + 0,059 6,40 + 0,107% | 6,21 + 0,123% | 6,44 + 0,085%
Motility, points
Bukusanicts, roanku 6,3 0,1 6,3 + 0,1 6,8 + 0,1 6,8 + 0,17 6,5 + 0,1 6,8 + 0,1
Survival, hr
AMB, ym. on. 23,79 + 0,54 24,56 + 0,36 25,06 + 0,29 | 26,44 + 0,38%" | 25,99 + 0,79* | 28,33 + 0,84%'"
ASR, conv. unit
06nuuboBaHi rpaHynu
Coated granules
PyxnuBicTb, 6anu & # &
Motility, points 5,50 + 0,087 6,15 + 0,101 5,58 + 0,039 6,37 + 0,132 5,88 + 0,168 | 6,25 + 0,101
BUMBaHICTb, roAMHM 6,5 + 0,287 6,6 + 0,196 6,8 + 0,202 7,0 £ 0,202¢ 6,6 + 0,196 7,0 = 0,202
Survival, hr
AlMB, ym. oa. & arrr
ASR, comy. unit 21,44 + 0,66 24,15 + 0,207 23,12 + 0,25 26,62 + 0,72 25,00 + 0,51 | 28,42 + 0,71

MpumiTKK: pi3HULA 3Ha4vyLla MnopiBHSHO 3 koHTponem (38°C): p < 0,05 (*), p < 0,01(*), p < 0,001(%); p < 0,05 (),
p <0,01 ("), p<0,001 (") nOpiBHAHO 3 aHaNOr4YHNM TEMMEPATYPHUM PEXNMOM PO3MOPOXKYBaHHS 6€3 nepeMillyBaHHS.

Notes: difference is significant compared to the control (38°C): p < 0.05 (*), p < 0.01 (*), p < 0.001 (%); p < 0.05 (),
p <0.01 ("), p<0.001 (") compared to the same thawing temperature without stirring.

MOCTIMHOMY pyci BOAM 11 SKICHI TOKAa3HHKH (pyXJIH-
BiCTh, BIDKUBaHICcTh, AIIB) Oymu Buii. Cniepma y o0im-
IOBAHUX TpaHynax, posMopoxeHna npu 38°C (+PB),
56°C; 56°C (+PB); 70°C; 70°C (+PB), masa 3HauHO BUIIIHIA
a0COMIOTHMH TTOKA3HUK BIDKUBAHOCTI MOPIBHSAHO 3 KOHT-
ponem Ha 2,71; 5,18; 3,56 Ta 6,98 yM. oi1. BiZIMOBITHO.

TakuM 4rHOM, 3aCTOCYBAHHSI I IBUIIICHUX TEMIICpa-
Typ 13 MOCTIHHUM PYXOM PiJUHH il 4aC PO3ZMOPOKY-
BaHHS CIIEPMOJI03 y MaeTax / OONMIbOBAHHUX IpaHyJax
CIIpHSIE 3HAYYIIOMY MiIBUIICHHIO 3a3HAYCHHUX IOKa3-
HUKIB 1 BTPHYi IPUCKOPIOE TIPOLIEC PO3MOPOKYBAHHS.
Le cmig BpaxoByBaTH MpH BUKOPUCTAHHI IS INTYYHOTO
OCIMEHIHHS KOPIB 1 TEJIUIh CIIEPMOJI03 13 HAsIBHICTIO aK-
TUBHUX criepMiiB g0 2 MutH y 0,25 mit. BeranoBneHo, 1110
ITiCJIST PO3MOPOXKYBAHHS CIIEPMHU OyTaiB, KPiOKOHCEPBO-
BaHOI y TMaeTax Ta OOJHIIbOBAHUX I'PaHyJIaX y BOASHUX
OaHsAx 13 miaBuIeHO0 70 56 Ta 70°C Temmneparyporo,
CIIOCTEPIra€ThbCsl MiABUIICHHA 11 SIKICHUX TOKa3HHUKIB
MOPIBHSHO 3 PO3MOPOXKYBaHHAM 3a Temrneparypu 38°C.
OTxe, pO3MOPOKYBaHHS CIIEPMU OyraiB 3aMOPOKEHOT
y MaeTax Ta OOJUIbOBAHUX TPAHYNIAX Yy BOMSHUX OaHIX
3a temrepatyp 38; 56 1 70°C 3a HasIBHOCTI HOCTIHHOTO
PYXy BOAM 30UIBIIYE IMIBUAKICTH BiITAOBAHHS Ta MPO-
[ecy peKpHucTaiizallii B KpUTUYHINM 30HI, 110 BIpOTiIHO
MOKpAIIy€e PYXJIHUBICTh, BMKUBAHICTh Ta aOCOIFOTHUN
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nation of cows and heifers. It was found that after
thawing of cryopreserved bovine sperm in pellets
and coated granules in water baths with elevated to
56 and 70°C temperature there is an increase in its
quality compared to thawing at 38°C. Thus, thawing of
bovine sperm frozen in pellet and coated granules in
water baths at temperatures of 38; 56 and 70°C with
a constant water stream increases the rate of thawing
and recrystallization in critical zone, which probably
improves the motility, survival and absolute survival
of sperm. In industrial conditions for thawing of
spermatozoa it is expedient to apply the temperature
of a water bath of 70°C with a constant stream of
water and 5 s exposures.
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