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Studying the factors affecting the cryosurvivality of livestock spermatozoa.
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Czech Sheep genetic recources Czech Goat genetic recources

Graf 30: zastoupeni jednotlivych genealogickych linii berand v ro¢niku jehnat 2024
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7- Traditional cheeses made from the milk of Wallachian ewes grazed on mountain meadows full of
medicinal herbs,

2 Lean lamb meat with fine muscle bundles,

3 Leather with attractive long hair or handicrafts made from Wallachian wool,

4- Wallachian sheep can also find application in hybridization programs as a mother breed capable of
using poor mountain pastures

5- Can be used to maintain forest-free areas in mountain areas through extensive grazing,

6- Wallachian sheep increase landscape attractiveness for tourists by their effect on the landscape

Czech Journal of Animal Science, 68, 2023 (11): 460468

and their direct presence in it... Original Paper

https://doi.org/10.17221/85/2023-CJAS

Monitoring of milk performance of Wallachian sheep
grazed under traditional Carpathian management
in Western Beskids location
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JAROMIR DUucHACEK!, VLADIMIR TANCIN®®°, MicHAL UHRINCAT?,
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Wallachian rams in CULS campus
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Sumava sheep 1116
White short-haired goat 17 1597
Brown short-haired goat 10 304

*additional 360 IDs planned for the year 2025
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Ejaculate collection 9
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Ejaculate quality evaluation 10
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Sperm motility and freezability

"= The association between spermatozoa motility before sperm freezing and
sperm freezability in rams is quite low

Czech J. Anim. Sci., 2025, 70(3):93-101 | DOI: 10.17221/185/2024-CJAS
Association between conventional semen variables and sperm freezability in rams

Aizhan Makhanbetova *, Filipp Georgijevi¢ Savvulidi 2, Martin Ptagek ?, Lucie Langerova 2, Beybit Kulataev *, Nurlan Malmakov *

1 Meat Sheep Breeding Department, Kazakh Research Institute of Livestock and Fodder Production, Almaty, Republic of Kazakhstan

- Department of Animal Science, Faculty of Agrobiology, Food and Natural Resources, Czech University of Life Sceinces (CULS) Prague, Prague, Czech Republic
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Straws processing 12
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Straws freezing and thawing 13
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Analytical equipment for thawed
sperm analysis
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Clustering analysis

CzU.Cz

Sperm Motility Tracker v2.0

"= Novel software is a versatile tool with a very intuitive graphic interface

allowing clustering analysis without programming knowledge

COMPUTER METHODS IN BIOMECHANICS AND BIOMEDICAL ENGINEERING: IMAGING & VISUALIZATION .
2022, VOL. 10, NO. 6, 585-598 Taylor & Francis
Taylor & Francis Group

https://doi.org/10.1080/21681163.2021.2012831

M) Check for updates

Clustering and classification software for sperm subpopulation analysis

Francisco Buchelly Imbachi (2, Lucia Zalazar(%><*, Juan Ignacio Pastore (>, Anabella Nicolli (%)<, Alba Ledesma ("<,
Federico A. Hozbor(")9, Andreina Cesari{>*<* and Virginia Ballarin (®2*

lmage Processing Lab. ICYTE-CONICET. Electronics Engineering Department Universidad Nacional de Mar del Plata, Laboratorio de Procesamiento de
Imégenes Icyte Unmdp — Conicet, Buenos Aires, Argentina; ®Instituto de Investigaciones Bioldgicas (IIB) Unmdp — Conicet, Mar del Plata, Buenos
Aires, Argentina; “Consejo Nacional de Investigaciones Cientificas Y Técnicas Conicet, Buenos Aires, Argentina; “Biotecnologia de La Reproduccion,
Departamento de Producciéon Animal, Instituto Nacional de Tecnologia Agropecuaria (Inta), Balcarce, Argentina

Czech University of Life Sciences Prague

Final remarks

Our software module is a versatile tool with a very intuitive
graphic interface allowing an automatic analysis (clustering,
classification, and validation) without programming deep
knowledge or expertise in clustering. As benefits, SMT
v2.0 performs hierarchical clustering by default classifier para-
meters or by choosing the number and which ones. The user
can perform the motility parameters analysis with this soft-
ware or with any other CASA system only importing the
parameters’ data set regarding the proposed structure.
Additionally, other multiparametric studies can be adapted
as SMT v2.0 input datasets. The output gives information
about the characteristics and relative abundance of each
cluster as well as information related to which individual
cell is belonging to each cluster.

The software is free for rese:
sion could be downloaded frol ro-
viding an agreement the licence Gl LUV .
instrumental considerations and settings for users are the
same that for SMT v1.0 (Buchelly Imbachi et al. 2018).
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Ovine sperm sample: results of

conventional CASA analysis

A B C D E F G H |
1 D v 0 v g v 0 4 M Co v E 6 v » v i 8 \e Co 9 B4
2 |Experiment
3 Animal Name Farm Name Progressive Cutoff Motile Cutoff Analysis Frames Semen Type Genus Time
4 24071233 T0 STR >=70 & VAP >= 50 VAP >=20&VSL>=0 22 N/A N/A 2024-07-12 11:18:51
5
6 Analysis
7 ID Concentration (million/ml) Motile (%) Progressive (%) VAP (um/s) VCL (um/s) VSL (um/s) LIN (%) STR (%)
8 Average 56,61 30 20,9 110,86 122,85 99,8 84,86 78,7

Czech University of Life Sciences Prague
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Ovine sperm sample: results of

Sperm Motility Tracker v2.0

B SMTSubPopulations = O gram  Subpopulations  Compare new samples
Parameters Reference samples  Dendrogram Subpopulations ~ Compare new samples veL
ed pa Clustering details for:
Mean 296,43
Curvilinear Velocity Cluster 0 -
B vcL (um/s) Add sample from data file C:Users fuzivatel /Onelrive - CZU v Praze/Plocha/Fur SMT2/2024-07-12_11-18-36.movMaotilityData.dat £ Remove sample Std. Deyv, 0,00
Eerage Path Velodty cell count: Min. 296,43
VAP
{om/s) Sample Cell Cluster veL Reference samples: - Mac | 20643
Straight-Line Velodity 1 1 3 124.06 1 - o x
[ vsL {um/s) Analized cells: 97
1 2 1 0 VL
Linearity Eiusten'ng details for: on a similarity measure
() LIN (=) 1 3 1 0 Cluster Tracks Percentage (%) Mean 0.00
Cluster 1 e
1 4 1 0 103093
Straightness Std, Dev. 0.00
(J sTR (%) 1 5 2 35.81 42268 :
Cell count: Min. 0.00
Oscillation 1 [ 3 128.67 32.9857 Max 0.00
(J woB (3%) M
1 7 2 62.36 237113
Amplitude of Lateral Head displacement
() ALH (um) 1 8 1 0 VL
Clustering details for:
1 g 2 45.86 Mean 7219
Beat-Cross Freguency L1101 — 3 P P 3t P DR — W00 01— 11 = 3 DO R SIC ) o 3 L )
E] T {H } 1 10 1 0 Cluster 2 i 13 U WD P 1) D D e e e LTI T FIFIR I I = o o = = =f 101
E3 Std, Dey, 20,01
1 11 2 65.29 ceall count: Min. 29.77
1 12 3 144.6 Max. 102.66
All Maone Default 2
1 13 2 681.35
1 14 1 0 VCL
ch
Apply changes Clustering details for:
1 13 2 4713 Mean 137.90
_ Cluster 3 e
Save Analysis Results 1 16 2 06 54 Std. Dev. 17.22
Cell count: Min. Sl
Ma. 168.73
Czech University of Life Sciences Prague z




CzU.Cz

Flow cytometry

T
| ﬁ /\ . H-342 Hoechst 33342 (DNA content)
N \ o - Sl || Pl Propidium lodide (Plasma membrane dam.)
oo A _JJ \06 L \,&_ MTR DR Mitotracker Deep Red (Mito- status)

PNA Peanut agglutinin (Acrosome dam.)

Czech University of Life Sciences Prague
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Our (un)published experience to

share

" |) Optimization of cryopreservation process for Czech native sheep
1. Optimization of freezing curve

2. Optimization of Glycerolation

3. Optimization of thawing curve

4. Quality evaluation of thawing sperm

Jhelresearch
= |I) Artificial insemination of Czech native sheep )J work

5. with cryopreserved sperm

Czech University of Life Sciences Prague




Original Paper Czech Journal of Animal Science, 66, 2021 (02): 55—64

https://doi.org/10.17221/226/2020-CJAS

1. Freezing curve

Optimizing the conventional method of sperm freezing
in liquid nitrogen vapour for Wallachian sheep
conservation program

“""*iﬂ-ii* I - I ‘ o - - ] FirLipp GEORGIJEVIC SAVVULIDI*, MARTIN PTACEK, ANEZKA MALKOVA,
: :_ti_ni ACSEE? - 2% a1 T TT
\ > tl ey, —1 JAKUB BERANEK, LUDEK STADNIK
\ HoN . --2
TN ] .3 Table 2. The impact of freezing curve, intersire, and daily variation on the viability of thawed Wallachian ram sperm
=) (least square means + standard error)
) --4
+ c THW THW(PM) THW/(ACR) THW(MTCH)
d _ Curve R ke ¥ FEE
< =5 sS1e03® s74w03 W0s056 720w
g | 2 (1 =56) 12.7 + 0.57 82.9 + 0.62 52.8 + 0.87° 73.5+0.76
- 3 (n=136) 12.6 £ 0.80° 83.2 + 0.88° 58.5 + 1.24° 73.3 £ 1.07°
g 4 (n =28) 13.2 £ 0.57° 82.5 + 0.62° 57.8 + 0.87° 74.0 £ 0.76°
= 5 (n=43) 12.9 £ 0.65° 81.7 + 0.71° 61.4 + 1.00° 75.9 + 0.87%°
ﬁ Sil’E *EE *kE ¥ FEE
L 1(n=232) 14.0 + 0.33% 81.1 + 0.36° 47.0 £ 0.59° 73.3 + 0,442
9 9322393282 8 2 2 8 2 (n=287) 10.1 + 0.53° 86.0 + 0.58" 61.5 + 0.96 76.6 £ 0.71°
ﬁi < m 2 g g E m n g ﬂ 2 I}a}r wkE i #d% w2
S 8 8 8 8 8 &8 8 &8 8 &8 &
b*EQ n.s. - — —
b*EQ(PM) - I.S. — -
Time (minutes) b*EQ(ACR) _ - n.s. -
b*EQ(MTCH) _ _ _ -

b*EQ = initial percentage of viable sperm after equilibration as covariate; b*EQ(ACR) = initial percentage of sperm
with acrosome damage after equilibration as covariate; b*EQ(MTCH) = initial percentage of sperm with deteriorated
mitochondrial activity after equilibration as covariate; b*EQ(PM) = initial percentage of sperm with plasma membrane

Czech University

damage after equilibration as covariate; Curve = fixed effect of the freezing curve (1 = Curve 1; 2 = Curve 2; 3 = Curve 3;

of Life Sciences Prague

4 = Curve 4; 5 = Curve 5); Day = fixed effect of the control day of semen collection; Sire = fixed effect of ram; THW =
percentage of viable sperm after thawing; THW(ACR) = percentage of sperm with acrosome damage after thawing;
THW(MTCH) = percentage of sperm with deteriorated mitochondrial activity after thawing; THW(PM) = percentage

of sperm with plasma membrane damage after thawing

C Z u C Z ***Significance of particular effects in the model equation at P < 0.001; *“different superscripts within columns indicate
[ ]

that the means differ at P < 0.05 level of significance



. animals

Communication

X Glycerol-Free Equilibration with the Addition of Glycerol
Shortly before the Freezing Procedure: A Perspective Strategy
for Cryopreservation of Wallachian Ram Sperm

2. Glycerolation

Figure 3. Influence of GA (glycerolation during the whole equilibration process) vs. GFA
(glycerolation 10 min before the freezing procedure) on CASA parameters in Wallachian
ram sperm detected immediately after thawing; MOT: total motility, PROG: progressive
motility; VCL: curvilinear velocity, VAP: average path velocity; VSL: straight-line velocity;
STR: straightness; LIN: linearity; a—b: different letters within particular parameters indicate

Anezka Malkova 1, Filipp Georgijevi¢ Savvulidi **, Martin Ptacek ?, Karolina Machova 2, Martina Janosikova ,
Szabolcs Nagy ? and Ludék Stadnik !

significant differences at a p < 0.05 level of significance.

100
80 a
. ! Table 2. Significance of factors used in statistical models for flow cytometric parameters.
§ 70 b b
E 60 a [ 1 t Significance of Factors in Statistical Model
S o . s GA (%) GFA (%)
% : . bi_z x EQ DAY VAR DAY x VAR
40 -
5 - PAIEQ 6048+161%9 36.99+1610 — e o o
<
o0 J h PAlTo 2238+0874 2712+0820 o R o o
1 . _. . PAIT1 1092+0.7449 2255+0690 o R o o
'.] -
MOT (%) PROG (%) VCL (umy/s) VAP (umys) V5L (umyfs) 5TR (%) LIN (%) PA'TE OR1+0R2 2 20653 +06R3 b ThE TEE TEE *kE
Wallachain ram sperm kinematic parameters defected immediatly after thawing
mha @A MMPEq 64.20x175°@ 5492 +175P —_— R o o
MMPTp 3667 +1409 4103+130b o R * R
Czech UniverSity MMP 7f16+082149 1897 + 077D
. . + 4+ ® TEE TEE wEx
of Life Sciences Prague T PEE R
MMPT; 74920758  1172+071°

CZU.CZ




3. Thawing curve

| T | ™ (%) PM (%) EX ™ (%) PM (%)
% % - "
NS s TS o S B S P
45°C % S Py a5°c I 1 o 11
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0 x w |
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inberval in seconds: @ 5 & 11 14 2 3 B 11 14 1 5 B 11 i4 5 3 11 14

Figure 2. Total (TM) and progressive (PM) motility modified thawing protocols compared to the
reference 39 °C/30s. TO = results detected immediately after thawing; T2 = results detected
after 2 h of incubation in a water bath heated at 39 “C; black points with bounded lines indicate
LSM values =& SE for modified thawing protocols; the red line with a grey marked area indicates the
reference thawing protocol (LSM = SE); * = indicates a significant difference in the modified thawing

protocol to the reference thawing protocol at p < 0.05 level of significance.

ILﬁ_II Veierinary Sclences

Article
Effect of Different Thawing Regimes on Cell Kinematics and
Organelle Integrity of Nitrogen-Stored Wallachian Ram Spermatozoa

IMDPY)

Martin Ptacek *, Filipp Georgijevi¢ Savvulidi ', Christopher LeBrun '/, Martina Janosikova ',
Temirkhan Kenzhebaev %, Kairly Omashev 2, Beybit Kulataev () and Nurlan Malmakov >
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: : )
23 20 -7; i
- -,I I 15 1 N
Goses -1 i . 65 | :
L -1 : " 33
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Quality of cryoconserved sperm

Total motility | Progressive | Viability | Mitochondrial
(%) motlllty (%) (%) potential (%)

Wallachian sheep 10.3 17.2 8.3
Sumava sheep 14.0 7.8 16.8 9.1
Czech white-short haired goat 24.1 19.1 32.3 33.8
Czech brown-short haired goat 22.6 17.6 30.1 31.3

(Interim results from screening sperm analyses)

Czech University : : :
C(ZU of Life Sciences Prague University full of life

CZU.CZ
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Dye-exclusion assays

A number of fluorescent dyes are used for flow cytometry determination
of sperm viability in livestock species

» Dye-exclusion assays with propidium iodide (Pl)

» Classic interpretation: Pl penetrates cells only through damaged plasma
membranes

N o
> B u t cee 7 (Cﬂz)rg;:"s

Czech University of Life Sciences Prague dead cell




Dye-exclusion assays for ruminant sperm quality evaluation using flow cytometry CZU.CZ

Pannexin channels!

...But previous studies show that pannexin channels increase Pl uptake in
frozen-thawed dog spermatozoa (Torres et al. 2017)

CSIRO PUBLISHING

> S u gge St i n g t h at t h e e St i m ate d p e rce n ta ge Reproduction, Fertility and Development, 2017, 29, 2269-2276

https://doi.org/10.1071/RD16267

of Pl-positive spermatozoa used as an indicator

Pannexin channels increase propidium iodide permeability
in frozen-thawed dog spermatozoa

of non-viable cells may lead to their overestimation.

1. Torres®, J. Palomino™, R. D. Moreno® and M. De los ReyesA'C

» Pannexins are proteins that form functional

ALaboratory of Animal Reproduction, Faculty of Veterinary Sciences, University of Chile,
Casilla 2, Correo 14, La Granja, Santiago, Chile.

m e m b ra n e C h a n n e I S’ b u t t h ey h ave n Ot BPhysiology Department, Biological Sciences Faculty, Pontifical Catholic University of Chile,

Alameda 340, Santiago, Chile.
CCorresponding author. Email: mdlreyes@uchile.cl

vet been described in ovine.

Czech University of Life Sciences Prague



Dye-exclusion assays for ruminant sperm quality evaluation using flow cytometry CZU.Cz

Original research on the pannexin

channels and ovine sperm

In our recent research, we aimed at the:

» Evaluation of the role of pannexins in Pl uptake by frozen-thawed
Wallachian ram spermatozoa

Czech University of Life Sciences Prague



Dye-exclusion assays for ruminant sperm quality evaluation using flow cytometry CZU.Cz

MM: graphical representation of

the hypothesis

Dye uptake
by FC (%):

If pannexin channels played an active role:

Czech University of Life Sciences Prague PBD - Probenecid



Dye-exclusion assays for ruminant sperm quality evaluation using flow cytometry CZU.Cz

MM: Pl-exclusion assay by flow

cytometry

v
& All = R1
To 1 o
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< w0
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Dye-exclusion assays for ruminant sperm quality evaluation using flow cytometry CZU.CZ

Results: Pannexin channels played an active role
in the process of Pl uptake in frozen-thawed ram

spermatozoa

No)
w

O
=

(00]
(\o)

differences; 1-2 ram-to-ram
differences) indicate
significant differences at p <
0.05 level of significance

- ~ 9 Figure 1. PI uptake as

s | ~ 3 measured by flow cytometry.
§ 85 ~ 8 S y Values with the different
g 37 S = notifications (a-d intra-ram
5

(=

(0]
=

N
\o)

77-

iL 2.5 3.75 ] 6.25 6.87

Probenecid concentration, mM
BRAM 1 BIRAM 2

Czech University of Life Sciences Prague



Dye-exclusion assays for ruminant sperm quality evaluation using flow cytometry CZU.Cz

Conclusion: Pl-exclusion assay: a non-0

% chance of detecting false positives

» According to our results, the Pl assay has a 6 % false positivity using flow

cytometry (p < 0.05)

Czech University of Life Sciences Prague
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> Folia Biol (Praha). 2023;69(4):127-132. doi: 10.14712/fb2023069040127. FULL TEXT LINKS

A Pilot Study on the Uptake of Propidium Iodide and
YO-PRO-1 Iodide through the Pannexin Channels in
Wallachian Frozen-Thawed Ram Spermatozoa

Filipp Georgijevi¢ Savvulidi 1, Martin Ptacek !, Anezka Malkova 1, Elena Golovina 2, Jan Pytlik T,
Martina Janosikova 1, Szabolcs Nagy 3 Joao Pedro Barbas 4, Ludék Stadnik T,
Karina Savvulidi Vargova >

Affiliations + expand
PMID: 38410970 DOI: 10.14712/fb2023069040127 SHARE
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4. Laparoscopic Al I—— | \\elfare

. 1 »
Rl -

PSS of Sheep

HOSTED BY Contents lists available at ScienceDirect

A GINCLE ,\’,1.‘ -

Saudi Journal of Biological Sciences

Bl palal Agsgauill Ayaaal
SAUDI BIOLOGICAL SOCIETY

journal homepage: www.sciencedirect.com

Original article

Optimal time for laparoscopic intrauterine insemination performed M) |
on ewes detected in natural heat S

Nurlan Malmakov >Martin Ptacek”, Filipp Georgijevic Savvulidi ™, Ludek Stadnik"”

4 Department of Sheep and Goat Artificial Insemination and Sperm Cryoconservation, Scientific Research Institute of Sheep Breeding Branch, Mynbaev, Almaty Region
040622, Kazakhstan
b Department of Animal Science, Faculty of Agrobiology, Food and Natural Resources, Czech University of Life Sciences, Kamycka 129, 165 00 Prague, Suchdol, Czech Republic

Czech University
of Life Sciences Prague
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4. Intra-cervical Al

Czech University
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4. (Trans-cervical Al)

Sheep cervix penetration: 40 - 60 %

—a 7" R AR i
L3 _ ko ‘4 : .l‘
L4 » .
. \ ."»‘ "
‘ ) i \
. "
.‘ ‘

L m——

Another sheep successfully TCAled

Jste editor

Czech University : : :
C(ZU of Life Sciences Prague University full of life
CZU.CZ




4. Synchro-program

0 Insert sponges (T+)

» '/
......
........
ooooooo
,,,,,,
aaaaaa
ooooo

14  Remove sponges (T-)
+ 300 - 500 IU eCG (PMSG) application

SERGON 500 1u/m
powder for preparation of injection soluti

I
on with solvent

16  Expected time of sheep/goat ovultion: 48 — 72
hrs. from T-

Gonadotrophinum sericum equinum

i \ M L4
y N - -
x x nt mi 45 "
5 x 3000 IU + 5 x Diluent A 6 = 'I DILUENT A
RGON so0 i ywr=z  6mI
Name and address of the marketing authorisation holder: :“""__—/‘ ;_...'-z *
ol Bioveta, a. s., Komenského 212, 683 23 vanovice na Hané, Czech Repub e For animal veatmestosy "

Double ICI at 54/58 hrs. from T-

Czech University
of Life Sciences Prague

University full of life
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First field trial: intra-cervical double-Al
;""‘:‘,,'i - -

ID quality

30
25
0
Q20
f 15
c
é 10
5
0 Parameter
o B FC VIAB 17,25064815
(based on the lambing date) o TOT MOT 18 10696066

Czech University of Life Sciences Prague W PRG MOT 9,857575163
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