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▪ Czech University of Life Sciences Prague (Czech: Česká zemědělská
univerzita v Praze), ČZU) is a leader university of agricultural education 
and research in Prague, the Czech Republic

▪ The actual history of the university begins in 1906

▪ Today: more than 20 000 students, six faculties

Name: Filipp Georgijevič
Surname: Savvulidi
Assistant professor from the Czech University of Life Sciences Prague
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▪ Small and large ruminant sperm preservation (short and long-time)

▪ Improvements in small reproductive biotechnology

▪ Livestock sperm quality evaluation 
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Native small ruminants in the Czech Republic 

2022: 1553 animals in 23 flocks2024: 1095 animals (76 rams), 56 flocks
2023: 1511 animals in 64 flocks 2022: 627 animals in 52 flocks

Wallachian Sheep Sumava Sheep WSH goat BSH goat



University full of life

czu.cz 09/06/25

Valašsko

Czech national heritage
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1. 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 

and their direct presence in it…
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Wallachian rams in CULS campus
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Czech cryobank for native small ruminants 

No. of Sires No. of IDs

Wallachian sheep 15 283*

Sumava sheep 58 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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11Sperm motility and freezability

▪ The association between spermatozoa motility before sperm freezing and 
sperm freezability in rams is quite low
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12Straws processing

2 hrs
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13Straws freezing and thawing

10 minutes

1 week 38 °C/30 s
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mCASA

Flow cytometer

Analytical equipment for thawed 
sperm analysis
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iSperm mCASA, Aidmics Biotechnology

iPad

Light source

Single-use chambers

mCASA
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16Clustering analysis

Sperm Motility Tracker v2.0

▪ Novel software is a versatile tool with a very intuitive graphic interface 
allowing clustering analysis without programming knowledge
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Ovine sperm sample: results of 
conventional CASA analysis
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Ovine sperm sample: results of 
Sperm Motility Tracker v2.0
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NovoCyte 3000, Agilent

Flow cytometry

H-342 Hoechst 33342 (DNA content)
PI Propidium Iodide (Plasma membrane dam.)
MTR DR Mitotracker Deep Red (Mito- status)
PNA Peanut agglutinin (Acrosome dam.)
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Our (un)published experience to 
share

▪ I) 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

▪ II) Artificial insemination of Czech native sheep
5. with cryopreserved sperm
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1. Freezing curve
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3. Thawing curve

39 °C/30 s
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Quality of cryoconserved sperm

Total motility 
(%)

Progressive 
motility (%)

Viability 
(%)

Mitochondrial 
potential (%)

Wallachian sheep 10.3 6.0 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)
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A number of fluorescent dyes are used for flow cytometry determination 
of sperm viability in livestock species

➢ Dye-exclusion assays with propidium iodide (PI) 

➢ Classic interpretation: PI penetrates cells only through damaged plasma 
membranes

➢ But…
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Dye-exclusion assays for ruminant sperm quality evaluation using flow cytometry

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

➢ Suggesting that the estimated percentage 

of PI-positive spermatozoa used as an indicator 

of non-viable cells may lead to their overestimation. 

➢ Pannexins are proteins that form functional 

membrane channels, but they have not 

yet been described in ovine.
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Original research on the pannexin
channels and ovine sperm

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

In our recent research, we aimed at the: 

➢ Evaluation of the role of pannexins in PI uptake by frozen-thawed 
Wallachian ram spermatozoa
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MM: graphical representation of 
the hypothesis

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

PBD - Probenecid
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MM: PI-exclusion assay by flow 
cytometry

Dye-exclusion assays for ruminant sperm quality evaluation using flow cytometry
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Results: Pannexin channels played an active role 
in the process of PI uptake in frozen-thawed ram 
spermatozoa

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

Figure 1. PI uptake as 
measured by flow cytometry. 
Values with the different 
notifications (a-d intra-ram 
differences; 1-2 ram-to-ram 
differences) indicate 
significant differences at p < 
0.05 level of significance
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Conclusion: PI-exclusion assay: a non-0 
% chance of detecting false positives

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

➢ According to our results, the PI assay has a 6 % false positivity using flow 
cytometry (p < 0.05)



AI 
(Artificial Insemination)
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4. (Trans-cervical AI)
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4. Synchro-program
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37First field trial: intra-cervical double-AI

Elevation 410 m.

When: at the end of October;
How many: n = 30 Wallachian ewes (synchronized); 
Timepoints: 1st ICI at 54,84 hrs; 2nd ICI at 60,24 hrs; 
ID: sperm cells per single ID = 225 mil (tot = 450 mil/ewe) 

ID quality

Lambing rate: 3 out of 30 

(based on the lambing date)



Thank you 
for your attention 

savvulidi@af.czu.cz

Martin Ptáček

Lucie Langerová

European Regional Focal Point for Animal Genetic Resources

The Research School, Swedish University of Agricultural Sciences



Czech University of Life Sciences Prague

czu.cz

39For your interest



University full of life

czu.cz 09/06/25

University spin-off
Est.2025
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