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PE3IOME

3a ga ce nogobpu edekTMBHOCTTA
Ha [ObNFOCPOMHOTO CbXpaHeHWe Ha
cnepMmaro3ongn  W3BbH  TAMOTO  Ha
XUBOTHUTE, € Heobxogumo pg[a ce
YCbBbPLUEHCTBAT  3alWUTHUTE  cpeaw,
KOUTO crnomaraT 3a HamandeaHe Ha
Bb3OENCTBMETO Ha KpuoyBpexpawuTte
haKkTopuM BbpXy CrepmaTo3omamnTe.

B TtoBa n3cneapaHe e M3nonssaHa
cnepma oT KoyoBe OT nopogarta Acad.
Cnepmarosongnute ca cbbupanm oOT
KoyoBeTe [ABa NbTU CEAMUYHO C
MoMOLLITa Ha W3KYCTBEHa BaruHa, KOeTo
rapaHtupa BMCOKO KayecTBO Ha
MaTepunana. 3a aHanm3 ©Osixa m3dpaHu
edkyrnatm ¢ noHe 70% MOOBMXKHOCT U
KOHUeHTpaums ot 2,0 go 2,5 munuapga
cnepmMaro3onan Ha MUIUINTBLP.

Llenta Ha nacnenBaHeTo Gelue aa
ce CpaBHAT napameTpuTe Ha

SUMMARY

To improve the effectiveness of
long-term sperm storage outside the
animal’s body, it is necessary to enhance
the protective media that help reduce the
impact of cryodamaging factors on
sperm.

In this study, sperm from Assaf
breed rams was used.

Sperm was collected from the rams
twice a week using an artificial vagina,
which ensured high-quality material. For
analysis, ejaculates with at least 70%
motility and a concentration of 2,0 to 2,5
billion sperm per milliliter were selected.

The aim of the study was to
compare the parameters of
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KPMOKOHCEPBMpPaAHUTE cnepmaTto3oman B
3aBUCUMOCT oT n3rnonseaHarta
CUHTeTUYHa cpepa: GTJ, STIJ+MP wu
STJ+IMB-2. ToBa no3sonu pfa ce
onpegenu Han-NoAXoAALWMNAT
paspeguTen, KOWTO OCUrypsiea No-B1COKa
CTeneH Ha HaTopsiBaHe.

Mo Bpeme Ha u3cnegBaHeTo bsixa
aHanM3npaHu OCHOBHUTE MapamMeTpu Ha
KPUOKOHCEpPBMpaHUTe  crnepmMaro3onam,
BKITHOUMTENHO MOABUXKHOCTTA, NMPOLEHTBLT
Ha naTonorn4yHute opmmn, LenocTTa Ha
nnasMeHara MembpaHa (Bb3 OCHOBa Ha
pes3ynTaTuTe oT TecTa 3a XMNOOCMOTUYHO
HabbOBaHe) 1 LenocTTa Ha akpo3omara.

Han-Bncokun CTOMHOCTU bsxa
NnocTUrHaTu npu npobute, paspeneHn cbc
cpepata STJ+IMB-2. B Tasu rpyna 6sxa
Nnosfy4yeHn cnegHuTe pesynraTu:

noasuxHocT — 54,0 £ 0,4%,

ckopocT (VAP) — 91,8 £ 3,4%,

VSL - 75,5 £ 3,9%,

VCL -132,0 = 3,8%,

NPOLEHT Ha aHoManuu — 16,75%,

2415 +

aKpoO3OMHa udAnocT
0,31%,

LenocT Ha nrna3meHata MembpaHa
- 65,6 £0,7%.

MMonyyeHuTe QaHHM nokasBaTt, 4ye
cpepata STJ+IMB-2 ocurypsiBa Hau-
edpekTMBHA 3alLMTa Ha cnepmarosonante
Mo BpemMe Ha KpPUOKOHCepBauus B
cpaBHeHWe ¢ Apyrm cpean kato GTJ wu
STJ+MP. Tesu pesyntatm nogyepTaBaT
BaXXHOCTTa Ha u3bopa Ha nogxogdia
cpega 3a onTUMU3MpaHe Ha npouecute
Ha KPWOKOHCepBauMs M MoBULIABaHE Ha
NpoLEeHTa Ha onnoxaaHe.

Knro4yoBu gymu: cnepmatosounu,

esikynaTt, noABWXHM  cnepmaTo3ounamu,
KOHLEHTpauusi, akpo3oma, MnrasmeHa
mMembpaHa.

yBO[

OpraHusauusaTta Ha
Bb3MPON3BOACTBOTO npwu
CEeJICKOCTONaHCKNTE KMBOTHU e
Hemucnmma 6e3  npunaraHeTo  Ha
N3KYCTBEHO oceMeHsiBaHe, KoeTo

cryopreserved sperm depending on the
synthetic media used: GTJ, STJ+MP, and
STJ+IMB-2. This allowed for the
determination of the most suitable
extender to ensure a higher fertilization
rate.

During the study, the main
parameters of cryopreserved sperm were
analyzed, including motility, percentage
of pathological sperm forms, plasma
membrane integrity (based on the
hypoosmotic swelling test results), and
acrosome integrity.

The highest values were achieved
with samples diluted with the STJ+IMB-2
medium. In this group, the following
results were obtained:

motility — 54,0+0,4%,

velocity (VAP) — 91,843,4%,

VSL — 75,543,9%,

VCL — 132,0+3,8%,

percentage  of
16,75%,

acrosome integrity — 24,15+0,31%,
and plasma membrane integrity was
65,6+0.7%.

anomalies

The obtained data suggest that the

STJ+IMB-2 medium provided the most
effective protection for sperm during
cryopreservation compared to other
media such as GTJ and STJ+MP.
These results highlight the importance of
selecting an appropriate medium to
optimize cryopreservation processes and
improve fertilization rates.

Keywords: sperm, ejaculate,
medium, motility, concentration,
acrosome, plasma membrane.

INTRODUCTION

The organization of livestock
reproduction is unimaginable without
artificial insemination, which is a modern
method of reproduction.
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NpeacTaensiBa CbBpPEeMEHEeH W LUMPOKO

YTBBPAEH MeToh 3a  penpoaykuums.
Mpouenypata uenm €(PeKTUBHOTO
M3MNon3BaHe Ha  BUCOKOMPOAYKTUBHU

pasnfogHN MBXKM WHOMBUOW W CIYXU
KaTo OCHOBHO CPeACTBO 3a orpaHn4yaBaHe
Ha 6Ge3nnoavMeTro ” SAnNoOBOCTTa MpU
KEHCKUTE >KUBOTHW. M3KycTBEHOTO
OCeMeHsiBaHe [OMnpuHacsl CbLIO Taka 3a
npodunakTMkata M nogobpsiBaHETO Ha
34paBHMS  cTaTyc Ha cTagaTa, kKaTto
3HayuTenHo HamansBa pucka  oT
pasnpocTpaHeHne Ha  UHAEKLMNO3HU
3abonsaBaHus, npenaBaHn npwm
ecTecTBeHo u4undrtocBaHe. OcBeH TOBa,
TO3X MeTon MOBWLLABAa NPOAYKTUBHOCTTA
1 nogobpsBa NOPOAHNUTE U NPOAYKLMOHHN
XapaKTepPUCTUKM Ha XKUBOTHUTE.
M3KyCTBEHOTO  OCeMeHsiBaHe e
TACHO CBbP3aHO C TEexXHonorusita Ha
KpMOKOHCepBaUuMsi Ha cnepma, KosiTo nva
CbLLIECTBEHO 3HAYEHMEe 3a CbXPaHEHWETO
Ha reHeTUYHUTE PECYpCM Ha pasfm4yHM

BWOOBE  CEJICKOCTOMAHCKM  XMBOTHMU
(Zubets et al., 2000).
B cbBpeMEHHOTO OBLEBBACTBO

eQHa OT OCHOBHUTE NMPUOPUTETHU 3agayun
e YCTOMYUBOTO nosuLIaBaHe Ha
NPOAYKTUBHOCTTA, KOSTO B 3HauMTerHa
cTeneH 3aBMCUM  OT  OMONOINMYHOTO
Ka4yecTBO Ha esikynaTtuTe, MonydeHn oT
pasnnodHM kKo4yoBe. [lpunaraHeto Ha
OMOTEXHOMNOMMYHU noaxoamu 3a
YCbBbPLIEHCTBAHE Ha ycrnoBudATa 3a
KpaTKOCpO4HO " AbITOCPOYHO
CbXpaHeHne Ha chnepma OT KO4OBe,
NpeacTaBnsiBa 3Ha4YUTENeH Hanpegbk B
obnacTTa Ha XXWBOTHOBBACTBOTO.

To3n nogxon He camo no3BorsiBa
M3MNOMn3BaHeTO Ha  BMCOKOKAYeCTBEHU
CEMEHHM npobu OT pas3nnogHU Ko4OoBe,
npeMuHanu 3agbnboyeHa cenekumoHHa u
reHeTUYHa OLEeHKa, HO W orpaHuWyaBa
HebnaronpuaTHUTE edeKTU, CBbP3aHU C
nHbpuamHra. B pesyntar ce HabGnogasa

CblLieCTBEHO nogodpeHne Ha
PENPOAYKTUBHUTE rokasatenu npu
OBLIETE-Malk1, KakTo M MOoBULUEHMEe Ha
WHTEH3MBHOCTTa Ha pactex  npwu
NMOTOMCTBOTO. BbBexgaHeTo Ha

This process is aimed at the efficient use
of high-value breeding males and serves
as a primary means of combating infertility
and barren females.

Artificial insemination also contributes to
the prevention and improvement of herds
by reducing the spread of infectious
diseases transmitted during natural
mating.

This method increases animal productivity
and enhances their breed and quality
traits.

Artificial insemination is closely
linked to the technology of sperm
cryopreservation, which  plays an

important role in preserving the genetic
resources of various species of farm
animals (Zubets et al., 2000).

In modern sheep breeding, one of
the priority tasks is the constant increase
in productivity, which largely depends on
the biological quality of the ejaculate from
breeding rams.

The use of biotechnologies to improve
both short-term and long-term storage of
ram semen represents a significant step
forward in animal husbandry.

This approach not only allows for
the use of high-value semen samples
obtained from breeding rams thoroughly
evaluated by various selection and
genetic parameters, but also helps to
avoid issues related to inbreeding.

It leads to a significant improvement in the
reproductive qualities of ewes and an
increase in the growth rates of lambs.

The introduction of artificial insemination
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N3KYCTBEHO OCEMEHsIBaHe B pa3nnoaHaTa
npakTuka cb3gaBa HOBU Bb3MOXHOCTU 3a
YCbBbpLUEHCTBaHe Ha reHeTn4HuA
noTeHumMan B oOBLUEBbAHaTa NPOAYKUUS
(Blackshaw, 1954).

CbBpemMeHHUTe penpoayKTUBHU
TEeXHONOrMn NpeaocTaBsaT Bb3MOXHOCT 3a
CbXpaHeHve 1 epeKkTBHO U3MNon3BaHe Ha
reHodoHga Ha 3acTpalleHu Buaose 6e3
orpaHuMyeHnss BbB BpemeTo. Bbnpeku
TOBa, W3KYCTBEHOTO OCEMEHsiBaHe C
n3nonsBaHe Ha 3ampaseHa criepma Bce
olWe He € LWMPOKO pasnpocTpaHeHa
npaktuka B oBLeBbACTBOTO (Ring et al.,
2004). OcHoBHMTE NpuYMHM 3a ToBa ca

HuckaTa KPUOTOMNEPaHTHOCT Ha
cnepMmaro3ongute  OT  KOYOBETE U
aHaToMU4yHUTe ocobeHocTH Ha

penpoayKTUBHUA TPaKT NMpu oBUETE.

[obpe n3BecTHO e, Ye pasnuyHuTe
eTanm oT obpaboTkata Ha CeMeHHusI
mMatepuan no Bpeme Ha
KPMOKOHCEpBaUnsi Hem3bexHo BogAT [0
3HAYMTENHN XMMWUYHWU U YITPaCTPYKTYPHU
npoMeHn B crnepmarto3ougute (Quinn et
al., 1969). Mo BpemMe Ha
KPMOKOHCEepBaLUusi ce HabnogaBsa
HamansBaHe Ha Opos Ha NOABWXHUTE
cnepmaro3onaun. lMpoyuBaHusa codar, 4ye
nnasmeHara MemOpaHa Ha
Ccrnepmaro3omanTe € OCHOBHOTO MSCTO Ha
yBpexaaHe npu T. Hap. ,CTydOB LWIOK®
(Blackshaw, 1954; Yildiz et al., 2007),
KOeTo BOgu OO0 3arvBaHe Ha okorno 40—
50% ot «knetkmte. OcBeH TOBa ce
yBpexga u akposomaTta (Saacke and

White, 1972), «koeTo AONBAHUTENHO
NOHMXaBa depTuUnuTeTa Ha
KpMOKOHCEepBUpaHaTa cnepma B

CpaBHeHWe CbC CBeXa cnepma.

B obnactta Ha ©OuoTexHonoruute
3Ha4YUTENHO BHMMaHWE ce oTaensa Ha
pa3paboTBaHETO M YCbBbLPLUEHCTBAHETO
Ha paspeguTenu, npeaHasHayeHn 3a
CbXpaHEeHVe Ha criepMaTa OT Ko4yoBe npwu
N3KIIOYNUTESTHO HUCKN Temnepatypu
(-196°C). Bcekn oOT Te3u paspegutenu
urpae cbllecTBeHa pons B 3anasBaHeTo
Ha >KM3HEecCrnocobHOCTTa Ha KNeTKuTe,
KaTo ocurypsiBa OCHOBHW KOMMOHEHTMW 3a

for the breeding stock opens up new
opportunities for enhancing the genetic
potential of sheep farming (Blackshaw,
1954).

Currently, reproductive
technologies offer the ability to preserve
and effectively use the gene pool of
endangered  species  without time
limitations. However, artificial
insemination using frozen semen has not
yet become a widely adopted practice in
sheep breeding (Ring et al., 2004).

This is due to the low cryotolerance of
ram spermatozoa and the anatomical
peculiarities of the sheep reproductive
tract.

It is well known that various stages

of semen processing during
cryopreservation inevitably cause
significant chemical and ultrastructural
changes in spermatozoa (Quinn et al.,
1969).
During cryopreservation, a decrease in
the number of motile spermatozoa is
observed. Research has shown that the
plasma membrane of spermatozoa is the
primary site of damage during cold shock
(Blackshaw, 1954; Yildiz et al., 2007),
resulting in the death of 40 to 50% of the
cells.

Additionally, damage to the acrosome
occurs (Saacke and White, 1972), which
reduces the fertility of cryopreserved
semen compared to fresh semen.

In the field of biotechnology,
significant attention is devoted to the
development and improvement  of
extenders designed for storing ram semen
at extremely low temperatures (-196°C).

Each of these extenders plays a crucial
role in ensuring cell preservation by
providing essential components that
prevent temperature shock, supply energy
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npegoTBpaTsiBaHe Ha  TemnepaTypHus
LLIOK, cHabgsBaHe c €HEePrnnHn
M3TOMHULM, NOAAbPXKaHE Ha ONTMMAarnHo

pPH v notuckaHe Ha pactexa Ha
naTtoreHHn  MukpoopraHmamm  (Zahan,
2017).

Hay4yHata o6LLHoCT aKTUBHO

n3cneasa BIMAHMETO Ha  OUOMOMMYHO
aKTUBHM BeELLECTBa U APYrM CbeanHEHUs
KaTo [obaBku KBbM CeMeHHUTe
paspeguTeny, ¢ Len MUHUMU3MpaHe Ha
HeraTuBHUTE edekTn oT
KpUOKOHCepBauusTa. OCHOBHUAT
MEXaHM3bM Ha [OeWCTBMEe Ha Te3n
nobaBkn e CBbp3aH CbC 3alWuTaTa Ha
cnepmMaro3onanTe OT OKCMAATUBEH CTPEC.

Cnepmarosongute ca ocobeHo
YYBCTBUTENHN KbM OKCMOATUBEH CTpec
nopagu orpaHu4eHnTe cn
aHTUOKCMOaHTHU 3awmTtn. Mankuat obem
N MMHUMAaNHOTO KONMMYECTBO LMTONnnasma
He no3BONsABaT HanMuYMeTo Ha MblieH
Habop OT 3alUMTHM EH3UMU, Heobxoammm
3a e@eKkTMBHa  HeyTpanu3auusi  Ha
okmcnutenHn areHtn (Efremov et al,
2017).

MpoyyBaHus nokasear, ye
[06aBAHETO Ha eH3MMHWN aHTUOKCUOAHTH,
BuTammHn (Azawi and Hussein, 2013),
MacTHU KUCEINIMHM W aMWUHOKUCETNUHU
(Kaya and Kaya, 2018) KbM ceMeHHUTE
paspeouTenM Moxe 3HauuTenHo fAa
nogo6pu KayecTBOTO Ha
cnepmMarosonguTe.

OcBeH 4e 3awmTaBaT KNeTkute oT
yBpexagaHe, Te3n BelwecTBa oOkaseaT
KOMMIEKCHO Bb3aencTene BbpPXY
MbXKKaTa pernpoaykTMBHA CUCTEMa, KaTo
cTMmMmynupat crnepmaroreHesaTa n
JonpuHacsaT 3a o0WoTo yKpenBaHe Ha
penpoaykTMBHOTO 3apaBe. ToBa e OT
ocobeHO 3HayeHue 3a MnoBulLIaBaHe Ha
epeKkTMBHOCTTa Ha KPUOKOHCEpBaUMSTa U
32 CbXpaHsiBaHe Ha PEnPOAYKTUBHUS
MoTeHUMan Ha pasniogHUTe  MBbXKKU
*mBoTHM (Rotari, 2020; Rotari et al.,
2021).

CnepoBarernHo, pa3paboTBaHETO U
NMPUMNOXEHMeTO Ha WHOBATMBHU Ao06aBku
NnpeacTaBnsiBaT BaXHa CTbMKa KbM

sources, maintain optimal pH levels, and
suppress the growth of pathogenic
microorganisms. (Zahan, 2017).

Researchers are actively studying
the effects of biologically active
substances and other compounds as
additives to semen extenders, aiming to
minimize the negative effects of
cryopreservation.

The key mechanism of action for these
additives is the protection of sperm cells
from oxidative stress.

Sperm cells are highly sensitive to

oxidative stress due to their limited
antioxidant defense.
The small volume and minimal

cytoplasmic content of these cells prevent
them from containing a full set of
protective enzymes needed to effectively
neutralize oxidative agents (Efremov et
al., 2017).

Studies show that the addition of
enzymatic antioxidants, vitamins (Azawi
and Hussein, 2013), fatty acids, and
amino acids (Kaya and Kaya, 2018) to
semen extenders can  significantly
improve sperm quality.

Moreover, these substances not
only enhance the qualitative
characteristics of sperm by protecting the
cells from damage, but they also have a
comprehensive effect on the male
reproductive system. They stimulate
spermatogenesis and contribute to the
overall strengthening of reproductive
health. This is especially important for
increasing the efficiency of
cryopreservation and preserving the
reproductive potential of breeding males
(Rotari, 2020; Rotari et al., 2021).

Thus, the development and
application of innovative additives
represent an important step in improving
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nogobpsiBaHe Ha XM3HECNOoCOBHOCTTa Ha
crnepmaro3ovauMTe npu  ycrnoeBudta Ha
KPMOKOHCEepBaLuus.

Llenta Ha uacnegBaHeTo Oewe aa
ce CpaBHAT napametTpute Ha
KPMOKOHCEpBMpPaHUTe crnepmMaTo3onagn B
3aBUCUMOCT oT nanonssaHaTa
CUHTETUYHa cpeda: STI+MP n
STJ+IMB-2.

GTJ,

MATEPWAI1 U METOOU

NacnegBaHeTo 6Ge npoBegeHo B
nepmvopda asryct — oktomepu 2024 r. Ha
depma CTE ,MakcumoBka“ B panioHa Ha
HoBo-AHeHun. OBGeKkT Ha un3crnegBaHeTo

OAxa npsicHAa W  KPUOKOHCepBUpaHa
crnepma oT ko4oBe oT nopoaute Acad u
Lurain. Bcuuku KUBOTHU bsxa

OTIMEXOaHN NpWU efHaKkBM YCMNOBUA — C
€[HaKBO XpaHEHE N exkeQHEBHO Ha naiua.

CvbupaHeto Ha cnepma ce
ocbllecTBABalle fABa MbTM CEOMUYHO,
CYTPUH 4pe3 U3nons3BaHe Ha W3KYCTBEHA
BarnHa. 3a o6e3aBuKBaHe N ocurypsieaHe
Ha 6e3onacHOCTTa Ha Koya-[OHOPHMSA Mo
BpeMe Ha npouepypata 6e u3nonseaHa
cneumanHa cTomrka, KosTo MUHMMU3Upa

cTpeca.
ObembT Ha edkynara ce
u3MepBalle  HEenocpeacTBeHO  cnepf

cbbMpaHe C MomoWTa Ha CTbKMeHa
rpagyvpaHa nuneTta, KOeTo rapaHTupalle
TOYHOCT Ha N3mMepBaHeTo.
KoHuUeHTpaumndata Ha cnepmatosouauTe
ce onpepernsiwe 4ypes kamepa Ha opsies
U ce uspasseawe B munuapam Ha 1 ml
cnepma.

MapameTpuTe Ha NOABMXHOCTTA Ha
crepmarosoMauMTe Cce aHanuaupaxa c
noMmoLLTa Ha KOMMNITbpHaTa cuctema
CEROS (Konu4ecTtBo npoba - 10), koeTo
noBsuvLlaBaLle npeumsHocTTa Ha
namepBaHusaTa. pobute oT cnepma ce
noctaBsxa B TepMmocTaT, NoAAbpkalia
Temnepatypa +37°C.

Eskynatn, KOUTO OTroBapsixa Ha
KpuTepuute 3a MpurogHocT 3a Mo-
HaTaTbliHa obpaboTka  (MOOBVMXXHOCT

noHe 80% W KOHUEHTpauusi noHe 2.5
munuapga/ml), bsaxa obeanHABaHU

sperm viability under cryopreservation
conditions.

The aim of the study was to
compare the parameters of cryopreserved
sperm depending on the synthetic media
used: GTJ, STJ+MP, and STJ+IMB-2.

MATERIAL AND METHODS

The research was conducted from
August to October 2024 at the STE
"Maximovca" farm in the Novo-Anenii
district. The subject of the study was
freshly collected and cryopreserved
semen from Asaf and Tsigai breed rams.
All animals were kept under identical
conditions: they received the same diet
and were grazed daily on pasture.

Semen collection was carried out

twice a week in the morning using an
artificial vagina.
A special restraint stand was used to
secure the donor ram during the
procedure, ensuring safety and
minimizing stress.

The volume of the ejaculate was
measured immediately after collection
using a glass graduated test tube, which
ensured measurement accuracy. Sperm
concentration was determined using a
Goryaev counting chamber and
expressed in billions per 1 ml of semen.

Sperm motility parameters were
analyzed using the CEROS computer
system (Nr. samples-10), which increased
the accuracy of the measurements.
Semen samples were placed on a thermal
stage heated to +37°C.

Ejaculates that met the suitability
criteria for further processing (motility of at
least 80% and concentration of at least
2.5 billion/ml) were pooled to eliminate
individual differences and were treated as
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(cmecBanu), 3a pa ce enuMuMHUpar
WHOMBMOyanHWTe  pasnuums u  ce
TpeTupaxa kato egHa npoba cnepma.

B aHanusa Ha npobute ce
ndyyaBaxa nogpobHO napameTpute Ha
MOABVMXXHOCTTa Ha CnepmaTo3omamnTe:

e VAP — <cpegHa CKOpOCT Ha
OBWXKEHME MO Wu3rmageHa TpaekTopus,
n3amepBaHa B MUKPOMETPU B CeKyHAa
(um/s).

e VSL — CKOPOCT Ha ABWXeHue Mo
npaea nMHUSA, CBbp3Balla HadyanHata u
KpalHaTa TOYKa Ha TpaeKkTopusta, CbLLo
n3mepBaHa B MUKPOMETPU B CekyHAa
(um/s).

e VCL — KpWMBOMUHENHA CKOPOCT,
unu obLoTO pa3CToOAHME U CKOPOCT Ha
OBWKeHWe Nno  peanHata  MbTeka,
n3amepBaHa B MUKPOMETPU B CekyHAa
(um/s).

Lanoctra Ha nnasmeHara
MembpaHa Ha cnepmarosovguTe ce
oueHsiBalle C TecTa 3a XMMOOCMOTMYHO
HabbbBaHe (HOST). MopdonornyHute
aHoManuMm Ha chnepmato3ouguTe  w”
LenocTTa Ha akpo3oMara ce oLeHsiBaxa C
MeTo4a Ha XaHKOK, M3BECTEH C BUCOKaTa
€W TOYHOCT (Zahan, 2017).

Cnepmata ce paspexgawle upes
pasgensiHe Ha nNpobuTe 1 n3nonseaHe Ha
TpM pasnuuHM  paspeautens. Bcska
npoba cnepma ce pasgensie Ha Tpu
paBHM 4acTW, KOWTO creg ToBa ce
paspexgaxa C TecToBuMTe paspeauTeny B
CbOTHOLLEHMe 1:3.

MbpBaTta npoba Gelle paspeaneHa ¢
paspegutena GTJ (rmwoko3a — 0,8 T
HaTpueB uuTpaT — 2,8 r; NUNeLwKn sinyeH
XbnTbk — 20% 06./06.; rmuuepon — 7%
06./06.; Spermosan-3 — 50 000 IU;
pectunupana Boga go 100 ml). Btopara
npoba Oelle paspedeHa C paspenuTens
STJ + MP, a Tpetata — C paspeauTens
STJ, ponbrHeH ¢ npenapata IMB-2.

3ampassiBaHeTo ce m3ebpwmn B 0,1
ml naeTm B TeyeH asoT, crieq KOeTo
npobute Bsixa cbxpaHsiBaHW B TEYEH a30T
npu Temnepatypa —-196°C.

Pa3mpassBaHeTo Ha
KpMOKOHCepBupaHaTta cnepma ce

a single semen sample.

In the analyzed samples, we
thoroughly  studied sperm  motility
parameters (VAP, VSL, VCL):

e VAP — the average path velocity
of sperm movement along a smoothed
trajectory, measured in micrometers per
second (um/s).

¢ VSL — the straight-line velocity of
sperm movement along the line
connecting the start and end points of the
trajectory, also measured in micrometers
per second (um/s).

e VCL — the curvilinear velocity, or
the total distance and speed of sperm
movement along the actual path,
measured in micrometers per second
(Mm/s).

The integrity of the sperm plasma
membrane was assessed using the
hypoosmotic swelling test (HOST).
Morphological abnormalities of sperm and
the integrity of the acrosome were
evaluated using the Hancock method,
which is known for its high accuracy
(Zahan, 2017).

Semen was diluted using the
method of dividing samples into three
different extenders. Each semen sample
was divided into three equal parts, which
were then diluted with the test extenders
in a 1:3 ratio.

The first sample was diluted with
the GTJ extender (glucose — 0,8 g;
sodium citrate — 2,8 g; chicken egg yolk —
20%l/v; glycerol — 7%l/v; Spermosan-3 —
50,000 IU; distilled water up to 100 ml).
The second sample was diluted with the
STJ +MP extender, and the third sample
was diluted with the STJ extender
supplemented with the IMB-2 preparation.

Freezing was carried out in 0,1 ml
pellets in liquid nitrogen vapor, followed
by storage in liquid nitrogen (-196°C).

Thawing of cryopreserved semen
was performed in penicillin vials at a
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ocbLlecTBABaLle B NEeHNLMIMHOBK
dnakoHn npu Temnepatypa +40 pgo
+42°C, kaTo ce npunarawe cyx MeTog Ha
pasmpassiBaHe. Mpouenypata
npogbimkaBsawe 30-40 cekyHaM U He
n3nckealwle JonbiHUTENHO AobaBsiHe Ha
paspeguTenmu.

Cnen pasmpassiBaHeTo
crnepmaro3oMauMte ce UMHKybupaxa B
TepmocTat npu TemnepaTtypa +37+1°C.
OuHamumkata Ha  NOABMXKHOCTTA  Ha
crnepmaro3ouMauTe ce OueHsiBawe npe3
WHTEpPBanu OT €OWH Yac B paMkuTe Ha 5
yaca.

B pamkute Ha u3cnepsaHeto Oe
obbpHaTO cneuManHo BHMMaHue Ha
edekTa OT  OWMOMOrMYHO  aKTUBHU
BelllecTBa, pgobaseHun KaTo
OOMbIAHUTENHN KOMMOHEHTM KbM
KpMONpOTEeKTMBHaTa cpeda, C  orneg
TAXHOTO BMNMsSHNE BbpXY
XKM3HeCnocobHOCTTa, MNOABMXHOCTTA MU
MopconormyHnTe napameTpu Ha
crnepmaro3ovauTe creq pasmMpassiBaHe.
ToBa e orT ocobeHa BaxHOCT 3a
noBMLIaBaHe Ha yCNeBaeMocTTa Ha
N3KYCTBEHOTO ocemMeHsiBaHe n
nogobpsBaHe  Ha  pPenpoayKTUBHUTE
KadecTBa Ha  pasMiOgHUTE  MBXKU
KUBOTHM.

Mo TO3n HauuH pesynTatute OT
n3cregBaHeTo MoraT ga [onpuHecar
3HAYMTENHO 3a OMTUMM3UPAHETO Ha
METOAMTE 3@ KPUOKOHCEPBMpPAHE Ha
crnepma, Kakto u 3a paspaboTBaHeTo Ha
HOBM noaxoam 3a noBvLLaBaHe
Ka4eCTBOTO Ha reHeTUYHWS matepuan. Te
MoraT ga Obgar  MNpWoXeHn B
npakTnyeckata pabota Ha crneuvanucTtu
MO >KMBOTHOBBACTBO, CENEKUNOHEPU W
npodecmoHanucty B obnactra Ha
N3KYCTBEHOTO OCEMEHSIBaHE.

PE3YNTATU U OBCBXXOAHE

MeToabT 3a KpMOKOHCepBHpaHe Ha
crepma OT Ko4vyoBe MpeacTaBnsaBa
BUCOKOEDEKTMBHA TEXHOMOrUs, Haco4eHa
KbM ABLMrOCPOYHOTO CbXpaHeHue Ha
KayecTBOTO Ha cnepmaTosounguTe.
MpouecbT ce  oOCbllecTBsiBa  4pes

temperature of +40 to +42°C using the dry
thawing method.

The process lasted 30-40 seconds and
did not require additional extenders.

After thawing, the semen was
incubated in a thermostat at +37+1°C.
Sperm motility dynamics were assessed
at one-hour intervals over a period of 5
hours.

Within the framework of this
research, special attention was given to
examining the effects of biologically active
substances added to the cryopreservation
medium as supplementary components,
focusing on their impact on the viability,
motility, and morphological parameters of
spermatozoa after thawing.

This is of great importance for increasing
the success rate of artificial insemination
and improving the reproductive
performance of breeding males.

Thus, the results of our study may
make a significant contribution to
optimizing semen cryopreservation
methods, as well as to the development of
new approaches for improving the quality
of genetic material.

They can be applied in the practical work
of livestock specialists, breeders, and
artificial insemination professionals.

RESULTS AND DISCUSSION
The method of ram semen
cryopreservation is a highly effective
technology aimed at preserving the quality
of spermatozoa over a long period of time.
This carried out

process is using
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n3non3eaHe Ha 3aluTHU cpean, KOUTO

nognomMarar noaabp}KaHeTo Ha
)KN3HECNocobHOCTTa, MOABWXHOCTTA WU
onnoxaatlarta cnocobHocT Ha

crnepmaro3ovauMTe npu Temnepartypa oT
-196°C.

B TO3M KOHTEKCT HAaCTOALW,O0TO
n3crnieaBaHe M3BbLPLUM OeTanieH aHanmua
Ha BIMMSHMETO Ha pPasNUYHU  3aLUUTHU
cpean BbpXY noaBMKHOCTTA Ha
crnepmaro3ouauTe, Kakto M Bbpxy Opos
Ha cnepmaTto3ouMauTe, AEMOHCTpUpalLm
NHENHO [OBWXEHWe cnepn npoueca Ha
3ampassiBaHe 7 nocnepnBeaLo
pasmpassiBaHe. Tabnuua 1 nokassa
OaHHU 3a noaBMXXHOCTTa Ha
crnepmarosovauTe oT Kou cneg
KPUOKOHCEpBaUMa UM pasMpassiBaHe,
KoraTo Te ca paspegeHn C pasnuyHu
pasTBopuTenu (megnymm).

protective media that help maintain the
viability, motility, and fertilizing ability of
sperm at a temperature of -196°C.

In this context, the present study
conducted a detailed analysis of the
effects of various protective media on
sperm motility, as well as on the number
of spermatozoa  exhibiting linear
movement after the freezing and
subsequent thawing process.

Table 1 presents data on the motility
indicators of ram semen diluted with
different media after cryopreservation and
thawing.

Ta6bnuua 1. JMHamMMKa Ha NOABMXHOCTTA Ha KPMOKOHCEpBUpPaHa U pa3MpaseHa
cnepMa Ha Ko4YoBe crief npoueca Ha 3ampassiBaHe U pasmpassiBaHe
Table 1. Dynamics of motility of frozen-thawed rams semen after freezing-

thawing
Konuyec
Cneuuduka TBO
Lmst / rllzezm‘;g'r"s/ npo6u./ GTJ STI+MP | STJ+IMB-2
Specification Nr.
samples
MoaswxHU
% 5 cnepmaTosomnamn % / 10 48,6+1,5 50,3+0,8 54,0+0,4**
2 = motile, %
o E MporpecuBHa
g— § NoABWXHOCT, %, 10 26,4+1,2 26,2+1,2 29,8+0,6*
8= progressive, %
g CrobocT. Lm/s VAP 10 86,9+3,6 89,2+3,8 91,8+3,4
5% /velgcity' *:Jmls VSL 10 711234 72,938 75,5%3,9
’ VCL 10 138,8+3,8 133,1+2,2 132,0+3,8

3abenexka: * P<0,05; ** P<0,01
Note: * P<0,05; ** P<0,01

AHanM3bT Ha nonyvyeHuTe AaHHU
pasKkpy 3HaYUMKU Pa3nuKM B NokasaTenuTe
3a MOABWXHOCT Ha cnepmaTtos3ouante
cnen npouefypata no 3aMpassiBaHe U
pasmpassBaHe. Han-BMCOKM CTOMHOCTU
Osixa OT4YeTeHM nNpU WU3MoN3BaHe Ha
cpepata STJ + IMB-2, KOATO
OEMOHCTpMpa MakcumanHu pesynrtaTtu

Analysis of the obtained data
revealed significant differences in sperm
motility indicators after the freezing—
thawing procedure.

The highest results were observed with
the use of the STJ + IMB-2 medium,
which demonstrated the maximum values
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KaKTO Mo OTHOLUEeHMEe Ha obliaTa, Taka u
Ha rMporpecuMBHaTa MNOABMXHOCT Ha
cnepmarosoungnuTe. Mo-KOHKPETHO,
obwaTa noaBUXXHOCT [OCTUrHa
54,0+0,4%, KoeTo € CTaTUCTUYECKU
3Ha4YMMO (P=<0,01). MporpecnBHaTa
NUHEeNHa nNOABMXXHOCT CbLIO MoKasa
nonoxuntenHu pesynrtatm — 29,8+0,6%,
CbC cTatuctmyecka aHadymmocTt P<0,05.
Tes3n pesyntartu 3HaYUTENHO
HagBuLIaBaT nony4yeHvTe npwu
n3nonssaHeTo Ha paspeantenute GTJ u
STJ + MP, koeTo nokasBa Mo-BucokaTa
edekTUBHOCT Ha cpenata STJ + IMB-2 3a
3anasBaHe Ha u3HecnocobHocTTa u

NnoaBUXXHOCTTA Ha  crnepmaTto3ouauTe
cnen KPUOKOHCEpPBUPaHe n
pasmpassiBaHe.

BaxeH nokasaren 3a
ouonorn4yHata usnoct Ha

crnepmaro3ovauTe cneg pasMmpasssaHe e
cnocobHocTTa UM aa 3anassar
XM3HecnocobHocT npu Temnepatypa +37
+ 1°C.

3a oueHka Ha MNOABWXHOCTTA Ha
crnepmaro3ovaMte  M3MepBaHusTa  ce
M3BbpLUBaxa HenocpeacTBeHO  crnej
pasmMmpassaBaHe, a cref ToBa npes 1, 2, 3,
4 n 5 yaca uHkybaums npu Temnepartypa
+37£1°C. CwmsTa ce, 4Ye pasmpaseHaTa
crepma € noaxogsia 3a W3KYCTBEHO
OCEMEHsIBaHE, aKko MOABUMXHOCTTA € MoHe
40%, a NPOabLIKNTENHOCTTA Ha
XKM3HecnocobHoCTTa € Han-Manko 5 yaca
npy  nocoveHata Temnepatypa Ha
cbXxpaHeHve. Te3n gaHHU No3BonsBat ga
ce oLeHn edeKTMBHOCTTA Ha
KPMOKOHCEpPBUPAHETO M Ada ce onpegenu
noTeHUMansT Ha cnepmarosomguTe 3a
yCMEeLUHO ONnnoXaaHe.

Pesyntatnte 3a nogBwkHOCTTa Ha
KPMOKOHCEpBUpaHa " pasmpaseHa
crepma, CbxpaHsiBaHa B MNPOAbIDKEHME
Ha 5 vaca npu +37+1°C, ca npegcraBeHu
B Tabnuua 2.

for both total and progressive motility of
spermatozoa. In particular, total motility
was recorded at 54.0+0.4%, which is
statistically significant (P<0.01).

Progressive linear motility in this medium
also showed positive results, reaching
29.8+0.6%, with a significance level of
P<0.05.

These results significantly
exceeded those obtained with the GTJ
and STJ + MP media, indicating the
effectiveness of the STJ + IMB-2 medium
in maintaining sperm viability and motility
after cryopreservation and thawing.

An important indicator of the
biological integrity of sperm after thawing
is its ability to maintain viability at a
temperature of +37 + 1°C.

To assess sperm motility,
measurements were taken immediately
after thawing, and then at 1, 2, 3, 4, and 5
hours of incubation at +37+1°C.

It is considered that thawed semen is
suitable for artificial insemination if sperm
motility is at least 40%, and the duration
of viability is at least 5 hours at the
specified storage temperature.

These data allow for the evaluation of the
effectiveness of cryopreservation and the
identification of the sperm's potential for
successful fertilization.

The results of motility for frozen-
thawed ram semen, stored for 5 hours at
+3711°C, are presented in Table 2.

23



Ta6bnuua 2. luHamMMKa Ha NOABMXXHOCTTA Ha KPMOKOHCEepBUpaHa U pa3MpaseHa
cfnepma oOT KO4oBe, CbXpaHsABaHa B NpoabilkeHMe Ha 5 4yaca npu Temnepartypa
+37%+1°C

Table 2. Dynamics of motility of frozen-thawed ram semen stored for 5 hours at a
temperature of +37+1°C

Bpeme cnen GTJ STJ+ MP STJ + IMB-2
pa3mpassiBa
He (vyacoBe) | Napametpu / Parameters
/ Thawing Kn. o6p./ Nr.samples
(hours)
MoaswxHU
cnepmaTosonau, % / 43,60,6 44,8+0,5 47,4+0,8**
5 motile, %
2 MporpecusHa
- noaswxkHocTt, % / 20,7+0,5 21,2+0,4 22,6+0,7*
> progressive, %
g Cropoct. ums / VAP 89,6+2,1 83,9+2,9 89,0+2,9
- veI(F))city’ ﬂm/s VSL 74,3+2,4 68,3+2,6 72,6+3,6
' VCL 130,7+3,9 129,6+3,9 128,242,2
MoaBwxHM
) cnepmaTo3onau, % / 39,8+0,9 41,6x0,5 43,8+0,6**
3 motile, %
< MporpecuBHa
Ry NoABWXHOCT, % / 18,0+0,7 19,3+0,5 20,4+0,3**
s progressive, %
@ CropocT, umis / VAP 80,4+2,4 82,8+1,4 85,1+2,9
N velocity, umys VSL 66,2+2,6 67,9+1,9 68,9+2,9
’ VCL 128,7+4,5 131,843,7 129,8+4,0
MoaswxHn
" cnepmaTosouan, % / 36,0+1,2 38,0+0,6 40,4+0,8**
5 motile, %
2 MporpecusHa
f noaBwXHocT, % / 16,0+0,6 16,7+0,7 18,0+0,8*
g progressive, %
o VAP 78,0£2,5 83,31+1,5 82,7+3,1
© Cropoct, umis /=, 62,2+1,6 67,7+2,2 68,7+3,1"
velocity, um/s
VCL 125,3+2,8 127,9+3,1 129,845,0
MoaswxHU
" cnepmaTo3sounan, % / 31,0+1,2 32,1+1,0 35,6+1,6*
5 motile, %
[e]
< MporpecnBHa
A nofBUXHOCT, % / 14,00,8 14,90,7 15,9+0,6
S progressive, %
Y VAP 69,7+3,6 78,7+1,9* 86,1+3,6™*
< C\:(;ggi?’ “mg I Vst 54,8£3,6 61,9t1,6 70,9£3,6"
Y. H VCL 118,042,8 126,244.4 135,145,3"
MoaBwxHM
cnepmaTosouan, % / 20,3+£0,9 22,8+0,7 28,3+2,0**
g motile, %
E MporpecuBHa
0 noaBWXHOCT, % / 9,4+0,5 10,6+0,5 11,5+0,6*
= progressive, %
< VAP 72,6141 73,4+3,0 70,5+3,4
u’; CkopocT, um/s/ | VSL 58,0+4,4 58,9+3,0 53,0+2,6
velocity, pm/s VCL 116,516,3 117,942,9 117,944,2
VCL 116,546,3 117,9+2,9 117,944,2

* P<0,05;* P<0,01
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AHann3bT Ha JaHHuTe,
npeacraseHn B Tabnuua 2, nos3BonsiBa
LUSNOCTHA OLEHKa Ha BIUSHMETO Ha
pasnnUYHN  KPUOMPOTEKTUBHU cpeon —
GTJ, STJ + MP n STJ + IMB-2 — Bbpxy
XN3HecnocobHOCTTa Ha cnepmarta cnep
3amMpassiBaHe U pasmpasseaHe. Crnen 5
yaca CbXpaHeHue Han-BNCOKa
NoaBUXHOCT Ha crnepmaro3ouaute e
oTtyeTeHa B cpepata STJ + IMB-2 —
28,3+2,0%. Te3n CTOMHOCTU 3HAYUTENTHO
npesvLIaBaTt pesynraruTe, Nony4yeHn npu
cpegata GTJ (20,3+0,9%) n STJ + MP
(22,8+0,7%), CbC cTatucTmyecka
3HaumMmocTt P<0,01. Toea nokasea no-
M3paseHMTe 3allMTHA  CBOWCTBA Ha
cpegata STJ + IMB-2, kosTo gonpuHacs
3a no-gobpo CbXpaHeHne Ha
cnepmarosongute  npu  ObIATOCPOYHO
CbXpaHeHue.

Mo-Bucoka nporpecuneHa
NOABMXXHOCT CblLLO € HabniogaeaHa B
cpegata STJ + IMB-2 (11,5+0,6%) B
cpaBHeHue ¢ GTJ (9,4+0,5%) n STJ + MP
(10,6£0,5%). Cratmuctnyeckn 3sHadmmuTe
pasnukn, notebpaeHn npu  P<0,05,
cBugeTencreat 3a npegumcTeaTa Ha
cpegata STJ + IMB-2 npu 3anasBaHe Ha

NpaBOfMHENHOTO [OBKEHNEe Ha
crepmaro3ouanMTe, KOeTo €  BaxXeH
dakTop 3a TAxHaTa  onnoauTenHa
CMOCOBHOCT.

B HacTosiloTOo n3cnensaHe bGelle
OLLEHEHO " Bb3JEeNCTBUETO Ha
KpuonpotektnsHute cpean GTJ, STJ +
MP n STJ + IMB-2 BbpXy KUHETUYHUTE
napameTpu Ha cnepmarosounguTe.
3ana3BaHeTO Ha EHeprumHUTE pecypcu
Ha cnepmaro3ouguTe € OT peluaBalo
3Ha4yeHne 3a cnocobHocTTa UM [Ja
JOCTUIHAT MSICTOTO Ha OnnoXxaaHe Ha
anuekneTkata. Bwucokata CKOpOCT Ha
OBMXEHME Ha crnepmaTto3ouMante e
nokasaren 3a gobpa >XM3HeCNoCoOHOCT 1
NOABMXKHOCT Ha KMNeTKNTe, KOeTo OT CBOS
CTpaHa yBenuMyaBa BepoOATHOCTTa 3a
ycnewHo onnoxaaHe. [lo Bpeme Ha

KPMOKOHCEepBaUusTa, ocobeHo npwu
dasunte Ha 3ampassiBaHe n
pasMmpassiBaHe, cnepmarosoumguTe ca

The analysis of the data presented
in Table 2 allows for a comprehensive
assessment of the impact of various
cryoprotective media — GTJ, STJ + MP,
and STJ + IMB-2 — on ram sperm viability
after freezing and thawing.

After 5 hours of storage, the highest
sperm motility was observed in the STJ +
IMB-2 medium, which was 28,3+2,0%.
These values significantly exceeded the
results obtained with the GTJ medium
(20,3+0,9%) and STJ + MP medium
(22,8+0,7%), with a statistical significance
level of P<0.01.

This indicates the more pronounced
protective qualities of the STJ + IMB-2
medium, which contributes to better
sperm preservation during long-term
storage.

Higher progressive motility was

also observed in the STJ + IMB-2 medium
(11,5+0,6%) compared to GTJ (9,4+0,5%)
and STJ + MP (10,60,5%).
Statistically significant differences
confrmed at P<0,05 suggest the
advantages of the STJ + IMB-2 medium in
maintaining linear sperm movement,
which is an important factor for their
fertilizing ability.

In our study, we also assessed the
impact of the cryoprotective media GTJ,
STJ + MP, and STJ + IMB-2 on the kinetic
parameters of spermatozoa.

The preservation of sperm energy
resources is crucial for their ability to
reach the fertilization site of the oocyte.
High sperm velocity indicates good
viability and motility of the cells, which in
turn increases the likelihood of successful
fertilization.

During cryopreservation, especially during
the freezing and thawing stages,
spermatozoa are subjected to stress,
which can negatively affect their motility
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NoAsIoXKEHN Ha CTpec, KOMTO MoXe [na
noenusie HebraronpuATHO BbPXY TAXHATa
NOABUMXHOCT M 06LLa >XM3HEecnocobHOCT.
KnHeTnyHmute napametpu kato VAP, VSL
n VCL nokasaxa cTabunHum CTOMHOCTU
npes nNeTusi 4Yac Ha CbXpaHeHue C

MUHUManHU  OTKIMOHEHWUs, KOUTO He
okasBsat BNMsiHNe BbPXY
»KN3HEecnocobHocTTa Ha
crnepmarosounanTe.

Mony4yeHnTe pesyntatu

nogvepraBaT 3HayeHMeTo Ha m3bopa Ha
nogxoasiua 3almTHa cpena 3a
ObITOCPOYHOTO CbXpaHeHune Ha
Ka4eCTBOTO HA CEMEHHUSI MaTepuan cneg
KPMOKOHCEpBaLWsi, 0COOEHO NpU yCrioBums
Ha CbxpaHeHue npu uanonornyHa
TemnepaTtypa oT +37 + 1°C. Te3an gaHHu

MoraT [pga Obaar nonesHn 3a no-
HaTaTblUHWM U3cneaBaHNs U NpPaKTUYECKU
npenopbLKM B obnactTta Ha
penpoayKkTuBHaTa ouornorus "
>KMBOTHOBBACTBOTO.

EOWH oT knoyoBUTE KpUTepun npu
nsbopa Ha cemMeHeH MaTepuan e
NnpeumnsHoTO onpedensiHe Ha 6pos Ha
HopManHuTe M aHoManHute dopMn Ha
cnepmMaTto3ouam B esikynara. To3u npouec
urpae cblLIEeCTBEHA pons Mpu OLeHKaTa
Ha penpoaykTMBHaTa CMNocobHOCT Ha
MBXKATE J>KMBOTHM WU, CbLOTBETHO, 3a
ycnexa Ha oceMeHsiBaHeTo. HopmanHute
crepmarto3ouaM ce XxapakTepusupaTr C
npaBunHa Mopdonornsa, KosiTo MNpPsKo
BMMSie  BbpXy oOnNfoauTenHata U
CcnocobHOoCT. B CbLLOTO BpeEME HANNYNETO
Ha cnepmaro3oMaM C  aHopMarHa
CTPYKTYpa MOXe 3HauYUTenHoO Aa Hamanu

ePekTMBHOCTTa Ha  penpogykTUBHUTE
npoLecu.
EkcnepumMeHTanHute AaHHN,

npeacrtaBeHn B Tabnuvua 3, nokasear
MpoueHTa Ha aHomarHu criepMaTo30oMam
3a BCEKW OT U3MNON3BaHUTE paspeauTeny,
KOETO NO3BOMsiBa Aa Ce HanpaeaT M3Boau

OTHOCHO  TsIXxHata  egeKTUBHOCT U
Bb3eNCTBME BbpXy 3anasBaHeTO Ha
MOP(ONOrMYHNTE  XapaKTepUCTUKN  Ha

CeMeHHMA matepuarnl.

and overall viability.

Kinetic parameters such as VAP, VSL,
and VCL showed stable values at the fifth
hour of storage, with minimal fluctuations
that did not impact sperm viability.

The obtained results highlight the
importance of choosing the appropriate

protective medium for the long-term
preservation of semen quality after
cryopreservation, especially under

storage conditions at
temperature of +37 + 1°C.

a physiological

These data may be useful for further
research and practical recommendations
in the field of reproductive biology and
animal breeding..

One of the key criteria when
selecting semen is the careful
determination of the number of both
normal and abnormal sperm forms
present in the ejaculate. This process
plays a crucial role in assessing the

reproductive  ability of males and,
consequently, the success of
insemination.

Normal spermatozoa are characterized by
proper morphology, which directly impacts
their fertilizing ability. At the same time,
the presence of spermatozoa with
abnormal structure can significantly
reduce the efficiency of reproductive
processes.

The experimental data presented in
Table 3 show the percentage of abnormal
spermatozoa for each of the diluents,
which allows for conclusions about their
effectiveness and impact on preserving
the morphological characteristics of
semen.
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Ta6nuua 3. MopdonorMyHn aHoManum Ha 3aMpaseHa U pasmpaseHa cnepma Ha

Ko4oBe

Table 3. Morphological anomalies of frozen-thawed ram semen

Cpepa 3a pa3mHoxaBaHe / Dilution media
Cneumndukauus / Specification GTJ [ STJ + MP [ STJ+IMB-2
Kn..06p./ Nr.samples
naea / Head 5,740,5 5,5+0,3 5,5+0,5
Crnen Bpat / Neck 9,1+0,5 9,5+0,5 8,610,3
Bb3cTaHoBsABaHe | Onawka / Tail 10,6+0,7 11,2+0,4 9,740,5
/Aftetr_ Tsano / Body 9,910,5 9,610,5 9,7+0,4
reanimation 06 o, % /
T ;'#al, o 17,65 17,9 16,75

[aHHnTe, npeactaBseHn B Tabnmua
3 OTHOCHO MOPQOSNOTMYHNTE OTKITOHEHUSI
Ha crnepmaTo3oMauMTe Ha Ko4oBe cref
pasmMpassiBaHe, MokKa3BaT 3HaYUTENHO
yBENMUYEHWE Ha MpoLeHTa aHoManmm
(rmaBa, BpaT, onawuka, TSf0) Npyu BCUYKM

Cpean, KOEeTo ce CBbp3Ba Cc
Bb34ENCTBNETO Ha EKCTpeMHUTE
TemMmneparypu n MexXaHn4HuTe

yBpeXAaHUs, HacTbMBaly Mo BpemMe Ha
npoLeca Ha KpuokoHcepBupaHe. Bbnpeku
ToBa, TpsibBa pga ce oTtbenexu, 4e
CTOMHOCTUTE Ha BCUYKM cpenHu
rnokasaTtenu ocTaeBaT Mo nparosuTte
CTOMHOCTM, YCTAHOBEHW OT AelcTBalinTe
CcTaHOapTu.

Cpepata STJ + IMB-2
OeMoHCTpupa HaM-HUCBK npoueHT
aHoManuu Ha cnepmaro3onguTe — camo
16,75%. To3n pesyntat  MokasBa
nogobpeHnuTe n 3alWUTHU CBOWCTBA U
cnocobHocTTa 1 no-ehekTMBHO  fa
3anasea MopdoriormyHaTa UanocT  Ha

crepmaro3oMaMte nNpu  YyCcnoBusi  Ha
KpMOKOHCEepBUpaHe.

CnepBawmar eTan oT
n3credBaHeTo  BKMYBA  onpegensHe

npoLieHTa Ha cnepmaTto3ouam ¢ yspeaeHa
akposoMa B CrepmMaTo3oMan Ha Ko4oBe,
NOAMOXEHN Ha KPUOKOHCEpBUpPaHe, B
3aBMCUMOCT OT M3Mon3BaHaTa cpeda 3a
paspexgaHe.

Cnopen paHHWTE, NpeacTaBeHn B
n3crnegBaHeTo (Zahan, 2017),
MOPdONOrMyHUTE NPOMEHN B akpo3omMaTa
Ha cnepmarosonante 3aBUCAT

The data presented in Table 3
regarding the morphological deviations of
ram sperm after thawing show a
significant increase in the percentage of
sperm anomalies (head, neck, tail, body)
in all media, which is associated with the
effects of extreme temperatures and
mechanical damage occurring during the
cryopreservation process.

Despite this, it should be noted that the
values of all the average indicators remain
below the threshold values established by
the current standards.

The STJ + [IMB-2 medium
demonstrated the lowest percentage of
sperm anomalies, which was only
16,75%. This result indicates its improved
protective properties and ability to more
effectively preserve the morphological
integrity of sperm under cryopreservation
conditions.

The next stage of the study
involved determining the percentage of
spermatozoa with damaged acrosomes in
ram semen subjected to cryopreservation,
depending on the diluent used.

According to the data presented in
the study (Zahan, 2017), morphological
changes in the acrosome of spermatozoa
are significantly dependent on the
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3Ha4YUTENHO OT CbCTaBa Ha M3nonsBaHaTta
CUHTETUYHA cpena npuv
KPUOKOHCEpBMpaHe. YBpexaaHeTo Ha
akposomarta, OCODEHO Mnpu EKCTPEMHU
TemnepaTypHu ycnosus, MoXxe
3Ha4YUTeNHoO Aa Hamanu nnogoBUTOCTTa
Ha cnepmarosonguTe. ToBa ce OAbMXM Ha
MeXaHU4yHuTe " TepMUYHUTE
HanpexXeHus, HacTbMBaly No Bpeme Ha
3amMmpassiBaHe " nocnensalo
pasmMpassiBaHe, KOUTO HeraTMBHO BMUSAT
BbpXY LenocTTa Ha akposomara u morat
[a Bb3nNpenarcTeaT HoOpManHusa npouec
Ha onnoxaaHe.

Llenta Ha HacToALWOTO nscnenBaHe
Oelwe aa ce onpegeny edpekTMBHOCTTa Ha
3awmnTtHnTe cpeam GTJ, STI + MP n STJ
+ IMB-2 “ TAXHOTO BNUSIHNE BbBPXY
npoLueHTa Ha cnepmarosonauv C yBpeaeHa
akposoMa B criepmMaTo3ouMaM Ha Ko4oBe,
NoANoXeHu Ha KPUOKOHCEpBUpaHe.
EkcnepumeHTanHute OaHHU ca
npeactaeeHn Ha Purypa 1.

composition of the synthetic medium used
during cryopreservation. Acrosome
damage, especially under extreme
temperature conditions, can significantly
reduce sperm fertility.

This is because mechanical and thermal
stresses occurring during freezing and
subsequent thawing negatively affect the
integrity of the acrosome, which, in turn,
may hinder the normal fertilization
process.

The aim of this study was to
determine the effectiveness of protective
media GTJ, STJ + MP, and STJ + IMB-2,
and their impact on the percentage of
spermatozoa with damaged acrosomes in
ram semen subjected to cryopreservation.
The experimental data are presented in
Figure 1.

2517+0,4
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24,8

24,6

24,4
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STI+IMB-2

* P<0,05

®ur. 1. Cnepmato3ounam ¢ yBpeaeHa akpo3oma npu cnepma Ha ko, %
Fig. 1. Sperm with damaged acrosome in ram semen, %
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EkcnepumeHTanHuTte OaHHK,
npegctaeeHn Ha durypa 1, nokasear, ye
cnen pasumpassBaHe B cpepata GTJ
HMBOTO Ha crepmaro3ovMau C yBpedeHa
akposoma e Ouno 25,17+0,4%. Tasm
CTOMHOCT JeKO MpeBuIaBa HUWBOTO B
cpegata STJ + MP, KbaeTo MPOLEHTHT
Ha cnepmMaTo3onan ¢ yBpeaeHa akpo3oma
e 24,510,5%. Hani-Hucbk npoueHT
yBpedeHn akpo3OMW € perucTpupaH B
cpegata STJ + IMB-2 — 24,1510,3%.
Tasu pasnuka e CTaTUCTUYECKN 3HadYnma
(P<0,05) wn nokasea Mo-BMCOKaTa
edekTUBHOCT Ha cpepata STJ + IMB-2 B
NpegoTBpaTsABaHETO Ha  aKpPO3OMarHu
yBpeXxaaHus, KOeTo MOoXe pa e oT
pellaBallo 3HadeHue 3a 3anasBaHe Ha
onnoguTenHara cnocobHocT Ha
crnepmarosovauTe cnea
KpMOKOHCEepBUpaHe.

HaweTto wu3cnegBaHe BkoyBalle
TecTBaHe Ha 3aMpa3eHa W pas3mpaseHa
crepma OT KO4YOBE 3a YCTOMYMBOCT B
XMnoocMoTnYHa cpega. Cnepd npoueca Ha
3amMpassiBaHe W  pa3mpassiBaHe ©Ge

HabntogaBaHo HamansiBaHe Ha
MoABMXKHOCTTA Ha  cnepmarosouauTe
cpegHo mexay 40-60%. ToBa nokassa
pasnuyHa PEe3nNCTEHTHOCT Ha
crnepmarosouauTte KbM YNTPaHNCKK
TemnepaTypu, OTpassiBaikm  TaxHaTa
KPUOPE3NCTEHTHOCT, KOATO 3aBuUCKH
OCHOBHO OT LernocTTa Ha nnasmeHara
MeMbpaHa Ha cnepmMmarosonguTe.

MpoBeneHNsT TecT MMa 3a Len Aa oueHu
dhyHKLMOHanHaTa LAnocT Ha nnasMeHara
mMemMbpaHa, 6asmpaHa Ha cnocobHocTTa M
0a noaaobpXa PaBHOBECHO CbCTOsIHME
Mexay crnepMato3ougHata knetka M
okosfHaTa cpega.

EkcnepumeHTanHnte AaHHM,
npegctaeeHn Ha durypa 2, unoctpupar
LuenocTTa Ha nnasmeHata membpaHa Ha
cnepmMartosovaunTe Ha KovoBe B
3aBUCUMOCT ot n3nonspaHarta
KpMOMPOTEKTUBHA cpefa.

The experimental data presented in
Figure 1 indicate that after thawing in the
GTJ medium, the level of spermatozoa
with damaged acrosomes was
25,1740,4%. This value slightly exceeds
the level in the STJ + MP medium, where
the percentage of spermatozoa with
damaged acrosomes was 24,51+0,5%.

The lowest percentage of damaged
acrosomes was recorded in the STJ +
IMB-2 medium, which was 24,15+0,3%.
This difference is statistically significant
(P<0.05) and indicates the higher
effectiveness of the STJ + IMB-2 medium
in preventing acrosomal damage, which
could be crucial for maintaining sperm
fertility after cryopreservation.

Our research involved testing the
frozen-thawed semen of rams for stability
in a hypoosmotic medium. After the
freezing and thawing process, a decrease
in sperm motility was observed, averaging
40-60%.

This indicates varying resistance of
spermatozoa to ultra-low temperatures,
reflecting their cryoresistance, which
primarily depends on the integrity of the
sperm plasma membrane.

The conducted test is aimed at evaluating
the functional integrity of the plasma
membrane, based on its ability to maintain
an equilibrium state between the sperm
cell and the surrounding environment.

The experimental data, presented
in Figure 2, demonstrate the integrity of
the plasma membrane of ram
spermatozoa depending on the
cryopreservation medium used.
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Fig. 2. Integrity of sperm plasma membrane in rams, %

Pesyntatute oT HawleTo
n3cregBaHe nokasBaT HamansiBaHe Ha
UAnocTTa Ha nnasMeHnTe MembpaHu Ha
crnepmaro3ovauTe cnep pasmMpassiBaHe
npy BCWMKM  u3crnedBaHu cpegn. B
cpepata GTJ uanoctra Ha membpaHuTe e
59,3+0,7%, KoeTo CbOTBETCTBA Ha
OoYakBaHuTe 3arybu, cBbp3aHu C npoueca
Ha KpuonpesepBauusi M MNocrneaBaLloTo
pasmpassBaHe. Bbnpeku TOBa, cpeagata
STJ+MP nokassa no-BMCOKW pesyntaTt,
kaTo goctura 63,1+0,6% (P<0,001), koeTo
nokasea HelHata  e(eKTMBHOCT B
3awmrTara Ha cnepmaro3ongHuTe
MeMbpaHu OT yBpeXxaaHusi.

Han-BncokoTo HMBO Ha USANOCT Ha
MembpaHuTe e  perucTpupaHo npu
paspegutena STJ + IMB-2 — 65,6+0,7%
(P<0,001). Tean pesyntatu nogyepTasat
BMCOKaTa e(eKkTMBHOCT Ha Tasu cpeda B
nogobpkaHeTo Ha  dyHKUMOHanHaTa
UANOCT Ha MrasmeHuTe membpaHu Ha

crepmaTosonauTe, aopu creq
Bb3EeCTBUETO Ha yBpexaalure
dakTopu, CBbpP3aHM C npoueca Ha
Kpuonpesepsauus. CnepoBarernHo,

The results of our research
demonstrate a decrease in the integrity of
sperm plasma membranes after thawing
in all of the studied media. In the GTJ
medium, the integrity of membranes was
59,310,7%, which corresponds to the
expected losses associated with the
cryopreservation process and subsequent
thawing. However, the STJ+MP medium

showed  higher results, achieving
63,1£0,6% (P<0,001), indicating its
effectiveness in  protecting sperm

membranes from damage.

The highest level of membrane
integrity was recorded in the STJ + IMB-2
extender, which was 65,6+0,7%
(P<0,001). These results highlight the
high efficiency of this medium in
maintaining the functional integrity of
sperm plasma membranes, even after
exposure to damaging factors associated
with the cryopreservation process.

Therefore, the use of the STJ + IMB-2
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nsnonssaHeTo Ha cpepara STJ + IMB-2
MOXe 3Ha4YUTENHO aa yBENMYN
LLAHCOBETE 3a yCreLlHa OMnyoXaaeMocT U
aa nonoopwu pesyntatute oT
N3KYCTBEHOTO OCEMEHSIBAHE.

n3soagu

N36opbT Ha onTumarseH
paspeguTen 3a CeMeHHa TeYHOCT e
CblUeCTBEH (PaKTOp, KOMTO 3HAYMTENHO

Bnusie BbpXY 3anasBaHeTo Ha
yHKUMOHANHocTTa Ha
cnepmaTosonauTe. Monyyexute

pesyntatm uMMaT 3HauMMa npakTuyecka
CTOMHOCT, TbI KaTO ca KI4YOoB ernemMeHT
3a ycrnewHarta KpWOKOHCepBauusi W©
e(PEeKTBHOTO U3KYCTBEHO OCEMEHSABAHE.

MaTepuanute Ha cTatudAta ca
noaroTBeHN B CbOTBETCTBME C MNpOeKTa
220101 »Hay4Ha nogkpena 3a
OMON30TBOPSIBAHETO Ha 300BETEPUHaPHM
pecypcu, cenekumsi U agantauus Ha HOBU
nopoan n xmbpuam, 6e3spegHu neyvedbHu
TEXHOMOrMN M MEeTOAU MpU KMMmaTuyHa
YCTONYMNBOCT".
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