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3 METOI0 KOHCEPBYBaHHSI Pi3HUX 010JIOTTYHHUX 00’ €K-
TIiB HHU3BKI TEMIIEPaTypH JIy’Ke IIMPOKO BUKOPHUCTOBY-
IOTBCSL Y CUTBCBKOMY TOCTIOIAPCTBI, 0COOIMBO Y OpraHi-
3amii MTYYHOTO OCiMeHiHHS TBapuH [4, 8]. 3a mBUAKOTO
Ta IMOOKOTO 3aMOPOXKYBAHHS CIIEPMU TBAPUH BAAETHCS
JIOCSITTH 30€peXeHHSs 11 MKUTTE31aTHOCTI Ta OCHOBHUX
010JI0r1YHUX BJIACTUBOCTEH, MPOTATOM TPUBAJIOTO YaCy
30epiraTv JaHui 010JIOTTYHUNA MaTepia s MOAaJbIIIO-
IO BUKOPUCTAHHS Y TBAPUHHUIITBI [2, 3]. Y OioTexHOIO0-
Til penpoayKIIii BeTHKoI poraroi Xyqo0H HaHOUIBIIOTo
MIOIIUPEHHST HA0YJI0 KPIOKOHCEPBYBaHHs 010JIOTIYHOTO
Marepiany y piIkoMy a3oTi B OONHIIbOBAHMX TPaHylax
i maerax [1, 5, 6]. Jlns po3MOpoXKyBaHHS KPiOKOHCEP-
BOBAHOI y PiIKOMY a30Ti criepmu OyraiB-IuTiJHUKIB 3a-
IIPOMOHOBAHO 1[Iy HU3KY CIIOCO0IB, SIKi 3yMOBIIOIOTbH
3aCTOCYBaHHsI PI3HUX MPHUCTPOIB Ta PEKUMIB iX BHKO-
pucranss. Tak, KIaCHYHI pEKOMEHIAIII OO PO3MO-
POKYyBaHHS KPiOKOHCEPBOBAHOI CIIEPMH ITepeI0adaoTh
BHKOPUCTAaHHS OloTepMOCTara 3 TEMIIEPaTypor BOIH
37,0...37,5°C [9]. CnepMmy TBapuH pPEKOMEHAYIOTH
PO3MOpPOXKYBaTH y BOASHIM OaHi 3 MOCTIHHHM TOKOM
TerioHocis 3a Temmeparypu 70,0°C 3 eKcIo3UIli€r
7 ¢ Ta MoOAANBIIMM TEPEHECCHHSAM JI0 BOISHOI OaHi 3
temneparypoto 37,4°C [7]. IIpote ciix 3a3HAYUTH, 1110
PEKOMEHIOBaHI YMOBM BiATalOBaHHS CIEPMOJIO3 He
TTOBHOIO MIpOI0 3a0€3MeuyI0Th MPOLIeC MIrpariifHoi pe-
KpHCTaNi3alii Ta Jifo TiMepTOHIYHUX PO3UNHIB HA MEM-
OpaH{ 1 IUTOIDIA3MY CIIEPMATO30iMiB, TONEPEHKYOUH
X 3aru0enb, M0 CIPUSIO O MiJABUINCHHIO TTOKA3HUKIB
PYXJIMBOCTI ¥ aOCOJIOTHOTO MOKa3HWKA BHIKMBAHOCTI
CrIepMiiB.
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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 mpoBeeHI BiAMOBiAHO 10 3a-
koHy Ykpainu «[Ipo 3axuct TBapuH BiJ >KOPCTOKOTO
noBokerHst (No 3447 — IV Bix 21.02.2006 p.) 3 mo-
TPUMaHHSIM BHUMOI' KOMITeTy 3 OioeTmku JlyraHchkoro
HAIIOHAJIFHOTO arpapHOTO YHIBEPCHTETY, Y3TOIKEHUX
13 MOJIOKEHHIMHU «EBPOMNEHCHKOT KOHBEHIIIT 3 3aXUCTy
XpeOeTHNX TBapWH, SIKi BUKOPUCTOBYIOTHCS JUIST €KCIIe-
PUMEHTAIBHHX Ta IHIINX HayKOBUX mijei» (CtpacOypr,
1986).

VY nmocmifax 3acTOCOBYB&JIM CIIEpMY, OTPHMaHy Ha
IUIEMIIIIPUEMCTBAX Bl OyraiB-IUTiTHUKIB CHMEHTANb-
CBKOI IOPOJIH, 3aMOPOXKEHY SIK y maerax ((ppaHIry3pka
TEXHOJIOT1s), TaK 1 00JIMIIbOBAaHUX I'PaHyJaxX (XapKiBChbKa
TEXHOJIOTIs), 30epiraau MpoTIroM 6 MICAIIB Y MOCYIHHI
proapa y pigkomy a3oti 3a Temneparypu —196°C. Pe-
3yJABTATH JIOCIIPKEHb OMPAaIlbOBYBAIA METOJIOM Bapia-
idHOT cTaTUCTHKHY. J{J1s1 BUSHAYEHHS PiBHS 3HAYYIIOCTI
(p) BUKOPUCTOBYBAJIM 3HAYCHHS KPUTEPIIO BIPOTiTHOCTI
3a CTBIOIEHTOM.

Busnauenns saxkicnux nokasHukié po3mMopodlceHoi

cnepmu 3anexcno 6i0 cmynensi il posbasnenms. Po3mo-
POXKYBaHHS OOJHIIEOBAHUX I'PAHYI 1 TAET IPOBOIMIIH Ha
BOIsIHIHM OaHi 3a Temmepatypu 38°C. ITicist po3Mopoxy-
BaHHS OOJIMIILOBAHUX TPAHYJI CIIepMY pO30aBIIsLTH cepe-
noBuieM Ne 2 3a XapKiBChKOIO TEXHOJIOTIEIO (JaKTO3a
C,H,,0,,°*H,0 — 1,67 Mob/11; HATPii TUMOHHOKUCIIUI,
tpusamimenuii, ’srusoauuii 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 M. KoHTposeM ciyryBana HEpo3-
OaBieHa criepma 3 BMictoM 15 X 108 ki1 / mo3y B 06’ emi
0,25 mn. Ilicns po3MOpPOXKYBaHHS CHIEpMY TEPEBipsITH
Ha PYXJHBICTh (KUIBKICTH CIIEPMAaTO30idiB y EAKYIATI
3 NPSIMOJIHIMHUM TOCTYHAJIBHUM PYXOM, BUPAXKAIH Y
6anax Bix 0 1o 10 abo Bincorkax Bix 1 go 100); Brku-
BaHICTh (CyMma MOKa3HUKIB pyXy crepMaro3oinis (Oai,
BIJICOTOK) 3a iHTepBasl 4acy (TOAMHM) BiJ OTPUMAaHHS
CIIepMH JI0 MOBHOI ajnHaMii (cMepTi KJIITHH) Ta abco-
JIIOTHUH MMOKa3HUK BkuBaHOCTI (AIIB, cyma noOyTKiB
13 MMOKa3HUKIB TPHUBAJIOCTI 4Yacy BW)KHUBaHHS (TOJMHA)
1 3HWKEHHS pyxJauBoCTi (0ajn, BIJCOTOK) criepMaro-
30i/IB BiJl OTPUMAaHHS CIIEPMHU 70 iX MOBHOI ajMHaMii
(cmepti)), B yMOBHUX OAMHHULAX (YM. 071.)) (Tadm. 1).

3 manux Tabn. 1 BUAHO, IO Mics PO3BEACHHS Jie-
KOHCEPBOBaHOI CIIEPMH B OOJNHI[LOBAHHX TpaHylax
1o 7,5 x 10° ki / 103y NpsIMONIHIHO PYXJIMBUX CIiep-
MiiB (ITPC) y no3i 0,25 mu pyxnuBicTh Oyna 3HauyIe
Hmkye Ha 0,99 6ana (16,0%) MoOpiBHAHO 3 KOHTPOJIEM,
pu posBenerHi 10 3,75 x 10° ki / go3y — na 1,09 Gana

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
Ne2 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 109 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 106 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)

06nvuboBaHi rpaHynu

K . Coated granules
OHLEeHTpauia cnep-

miis, 10%/po3a

Maetn
Pellets

Concentration ) )

of spermatozoa PyXJ‘Il{II_3iCTb, §an|/| Bmﬁgza:lacm, AMNB, ym. on.. Pyxrufl_BiCTb, Qanm Bm;g;a::-rb’ AMB, ym. on..
Mobility, points Survival, hr ASR, conv. unit Mobility, points Survival, hr ASR, conv. unit

15,00 (koHTpony) 6,16 + 0,12 8,0 £ 0,1 24,37 % 0,60 5,77 + 0,02 8,0 £ 0,0 26,53 % 0,50

15,00 (control) ! - e ! - ! - e ! -

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 / go3y, 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%).
PyxmuBicts y mpobax, mo mictats 7,5 x 106 [TPC y n03i
0,25 mu1, Oyna eno BUIIOK, HIXK y MPo0ax, AKi MIiCTATh
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 TEKOHCEPBOBAHOI B ITA€TAX CIICPMH
CIIOCTEPIrayocs aHAJIOTIYHE 3HWKECHHS IMOKa3HUKA PyX-
JIUBOCTI BiJIpa3y MIiCINIs PO3BEICHHS: Yy Tpo0ax, sKi Mi-
ctath 7,5 % 109 ki / go3y ITPC B 0,25 M — Ha 1,34 Gana
(23,3%); 3,75 x 10% kn / mo3y — Ha 2,4 6ana (41,6%);
1,87 x 10° xi1 / no3y — ua 3,14 6ana (54,4%) nopiBHsi-
HO 3 KOHTPOJIBHUMH 3pa3kaMH, siki MicTsTh 15 x 10° ki/
no3y. [Toka3HuK pyxauBOCTi OyB ICTOTHO BUILUM Y JIO-
crijHil Tpymi 3 po36asnaeHusM 10 7,5 x 10° ki / 103y,
HIX y Tpymax i3 po30asieHHsaM 10 3,75 x 10° ki1 / 103y —
Ha 1,06 6ana (23,9%), i mo 1,87 x 10° ki / g03y — Ha
1,8 6ama (40,6%). 31 301IBIIEHHSM CTYICHS PO3BEICH-
HSl CHOCTEPITa€eThesl 3HWKEHHS PYXJIHBOCTI CIIEPMIiB.
BrkuBaHicTh Mmichsi pO3BEJCHHS JICKOHCEPBOBAaHOI B
OOJIUIIOBAHUX TPpaHyax crepMu 10 7,5 x 108 ki / mo3y
B 0,25 mut 3HM3MIIacs Ha 1,6 TOMWHU MOPIBHSHO 3 KOH-
tposieM (20,0%), micis po3odasiensst 1o 3,75 x 109k /
no3y —ua 2,7 romunu (33,7%), mo 1,87 x 10° ki1 / mo3y —
Ha 4,3 ronunu (53,7%), M0 ICTOTHO HUXKYE KOHTPOIIO
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% ki / no3y Ha 1,1 (17,2%) 1 2,7 romunu (42,2%)
BIJIIOBiAHO.

[Micnst po30aBieHHS NEKOHCEPBOBAHOI y TMAETax
ciepmu 10 7,5 % 10° ki1 / no3y BwkuBanicts [IPC 3uHu-
swiacs Ha 1,7 romun (21,25%), mo 3,75 x 10° ki / mo-
3y —Ha 2,1 romunun (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 109 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 10 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 10 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 Buimm (24,37 yMm. oA.), HIXK
y JOCHITHMX 3paskax, o MicTaTh 7,5 x 108 ki / mosy
—Ha 9,04 ym. ox. (37,1%), 3,75 x 10 ki / no3y — Ha
11,14 ym. ox. (45,7%), 1,87 x 10° ki / no3y — ua 16,37
yM. of. (67,2%). CrioctepiraeTbes moiOHa 3aKOHOMIp-
HicTh 3HWKeHHS AIIB cnepmu, JnexoHCepBOBaHOI
y MaeTax, i3 aHAJIOTIYHUM 301JbIIEHHSIM CTYIEHS PO3-
Oasnenns. Tak, mpu posbaBieHHI cmepMu a0 7,5 X
x 10% ki / mo3y AIIB 6yB Hipkue Ha 9,3 ym. o11. (35,1%),
1o 3,75 x 10%xn / 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 36i1b-
LICHHSM CTYICHS PO30aBJICHHS Yy BKa3aHUX MeEkKax
CIIOCTEPIracThCsl 3HAUyNIC 3aKOHOMIpHE 3HIDKCHHS
AIIB criepMmiiB sk 32 XapKiBChKOI, Tak 1 (hpaHITy3b-
KOI0 TEXHOJIOTISIMH 3 BHKOPHCTAHHSIM CEpeIOBHINA
«AndroMed» («Minitub GmbH»).

Hocnioscenns  egpekmugHocmi - po3amMopoINCYEaAHHSL
cnepmu 0yeaig 3a pi3HUX MEMNEPAMYPHUX DeNCUMIE.
3 MeTor PO3MOPOKYBaHHS KOHCEPBOBAHOI CIEPMH Y
BOJISIHIM OaHi 3aCTOCOBYBAJIM TPH TEXHOJIOTIYHI PEXHU-
Mmu: temneparypa 38°C — 15 ¢ (koHTpomb); 56°C — 7 ¢
(mocmix 1); 70°C — 6 ¢ (mocmig 2). Jns nmpuckopeHHs
IpoIecy PO3MOPOXKYBaHHS OyJIO TPOBEICHO EKOH-
CEpBYBaHHS 33 aHAJIOTIYHUX TEMIIEpaTyp B YMOBax IO-
cTiftHOTO pyxy Boau (+PB) y 0aHi 3a ekcrio3utii 10 ¢
(38°C), 6 ¢ (56°C), 5 ¢ (70°C) (tadm. 2).

3 pmaHux Tall. 2 BUJAHO, WIO IiJl Yac JIEKOHCEPBY-
BaHHS maetT 3a Temmeparypu 38°C (+PB), 56°C (+PB),
70°C ta 70°C (+PB) cnocrepiranocsi 3Ha4dyIie MigBu-
meHHst pyxnuBocti Ha 0,6; 0,87; 0,68 Tta 0,91 Oamu
BIJIMOBIIHO y MOPIBHSAHI 3 KOHTpoOJieM. BHKuUBaHICTh y
TOIMHAX CYTTEBO 301TBINMIIACS TOPIBHSIHO 3 KOHTPOJIEM
Ha 0,5 TOIMHE TPH PO3MOPOKYBAHHI 33 TEMIIEPaTypu
56°C, 56°C (+PB) Ta 70°C (+PB). Ilicis po3mMopoxy-
BanHs npu 38°C (+PB), 56°C, 56°C (+PB), 70°C, 70°C
(+PB) nopiBHsiHO 3 KOoHTposieM AIIB OyB Oinmbpimii Ha
1,27; 2,65; 2,20 Ta 4,54 yM. oA1. BIZIMOBITHO.

VY 3paskax 3 OOJMIbOBAHUMH TPaHYJIaMH, PO3MO-
poxenux npu 38°C (+PB), 56°C (+PB), 70°C (+PB),
CIIOCTepiranacs CyTTEBO BHIIA MMOPIBHIHO 3 KOHTPOJIEM
pyxsmBicth Ha 0,65; 0,87 Ta 0,75 Gamu. AHai3 BUXKH-
BaHOCTI TIOKA3aB BHUIIIi 3HAYCHHS Y OONUIILOBAaHUX Tpa-
HyJax, po3mopokeHux mpu 56°C(+PB) ta 70°C (+PB).
BrmkuBanicTh KIITHH y MX Tpynax Oyna Ha 0,5 roguHu
OUTBIIOK0, HIK Yy KOHTpOmi. CIij 3a3HaYMTH, IO ITiCHIs
PO3MOPOXKYBaHHS KpPIOKOHCEPBOBAHOI B MaeTax crep-
MH Yy BOASHHUX 0aHsX 13 Temmeparypoto 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-

npo6nemu Kpiobionorii i kpiomeauUMHN
problems of cryobiology and cryomedicine

Tom/volume 31, Ne/issue 3, 2021



Tabnuusa 2. Bnnue po3amMopoxXyBaHHS cnepMu 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) 700¢C 70°C (+PB)
38°C (Control) 38°C (+WS) 56°C (+WS) 70°C (+WS)
Maetn
Pellets
Fyxnusicte, Ganu 5,53 + 0,087 6,13 + 0,149/ 5,62 + 0,059 | 6,40 + 0,107% | 6,21 + 0,123% | 6,44 + 0,085¢
otility, 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
BuMBaHICTD, 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
ATlB, ym. of. & gri
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 nopiBHSHO 3 koHTponem (38°C): p < 0,05 (*), p < 0,01(*), p < 0,001(%); p < 0,05 (),
p <0,01 ("), p<0,001 (") nOpPiBHAHO 3 aHaMNOr4YHNM TEMMNEPATYPHUM 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 Bui. Cniepma y o0u-
LOBAHUX TpaHynax, posMopoxeHna npu 38°C (+PB),
56°C; 56°C (+PB); 70°C; 70°C (+PB), MaJia 3Ha4HO BUIIINH
a0COMIOTHMH TOKA3HUK BIDKUBAHOCTI MOPIBHSAHO 3 KOHT-
ponem Ha 2,71; 5,18; 3,56 Ta 6,98 yM. oa. BiMOBIHO.

TakuMm 4rHOM, 3aCTOCYBAHHSI I IBUIIICHUX TEMIICpa-
TYp 13 MOCTIHHUM PYyXOM PIiAWHH i 94ac PO3MOPOXKY-
BaHHS CIIEPMOJ03 y MaeTax / OONHIIFOBAHUX TpaHyJax
CTIpHsI€ 3HAYYIIOMY MiJBUIIECHHIO 3a3HAYECHHUX IOKa3-
HUKIB 1 BTpHYi MPUCKOPIOE MPOIEC PO3MOPOKYBAHHS.
Le cmix BpaxoByBaTH MPU BUKOPUCTAHHI JUIS IITYYHOTO
OCIMEHIHHS KOPIB 1 TEJINIIh CIIEPMOI03 13 HASIBHICTIO aK-
THUBHUX criepMmiiB 70 2 MiH y 0,25 mu. BecranoBneHo, 1o
TiCIIsE PO3MOPOXKYBaHHA CIIEpMHU OyTraiB, KPiIOKOHCEPBO-
BaHOI y TaeTax Ta OOJMHUIIbOBAHUX I'PaHyJaX y BOASHUX
Oansx 13 migsumieHor 10 56 ta 70°C Temmneparyporo,
CIIOCTEPIraeThCsl MiMBUIICHHS 11 SIKICHMX TOKA3HHUKIB
MTOPIBHSHO 3 PO3MOPOXKYBaHHSM 3a Temreparypu 38°C.
OTXe, pO3MOPOXKYBaHHS CIIEpMHU OyraiB 3aMOpOXKEHOT
y TMaeTax Ta OOJUIbOBAHUX TPAHYNIaX y BOMSHUX OaHIX
3a tremmiepatyp 38; 56 1 70°C 3a HassBHOCTI TIOCTIHHOTO
PyXy BOAM 301IbIIy€ MIBUAKICTH BIATAIOBAHHS Ta IMpPO-
Lecy peKkpucTaiizaiii B KpUTUYHIN 30H1, 10 BIpOTiAHO
MOKpAIllye PYXJIUBICTb, BUKHUBAHICTh Ta aOCONIOTHUI
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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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