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Implementation and participating countries

Project start: 11/2024
Project end: 04/2026

The general mission of the Visegrad Fund is to advance ideas for sustainable
regional cooperation in Central Europe.
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Organizations

Main applicant: University of Veterinary Medicine and Pharmacy in KosSice, Slovakia
Coordinator of the project: Zuzana Lackova, DVM., PhD.

Partner 1: Mendel University in Brno, Czech Republic
co-researcher: Petr Slama, Assoc. prof., Ing., PhD.

Partner 2: Wroclaw University of Environmental and Life Sciences, Poland
co-researcher: Ewa Pecka-Kielb, Dr. hab. inz. PhD, prof. Uczelni

Partner 3:University of Veterinary Medicine Budapest, Hungary
co-researcher: David Sandor Kiss, Assoc. prof., Dr. PhD.
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Visegrad Fund

Website

https://v4dairycows2024.uvlf.sk/
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Objectives of the project

* The project objectives focused on addressing current issues arising from
dairy farming conditions.

* Three main domains covering the following areas:

1. DIAGNOSIS OF MASTITIS CAUSED BY CONTAGIOUS AND ENVIRONMENTAL
BACTERIA

2. INTRODUCTION OF SELECTIVE DRYING PROGRAMMES FOR COWS

3. DEVELOPMENT OF A NANOPARTICLE-BASED DISINFECTANT

The projectis co-financed by the governments of Czechia, Hungary, Poland and Slovakia
» Visegrad Fund through Visegrad Grants from the International Visegrad Fund.
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1. DIAGNOSIS OF MASTITIS CAUSED BY
CONTAGIOUS AND ENVIRONMENTAL BACTERIA

* Examination of 8 dairy farms

* 3 farms in Slovakia

e 2 farms in Poland

e 2 farms in the Czech Republic
Total 1100 cows

Tested 4400 quarters with CMT

Figure: Clinical mastitis cases with positive bacteriological cultivation
Note: (A1 -A2) clinical IMI caused of Str. uberis, (B1 - B2) clinical IMI caused of S. aureus
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1. DIAGNOSIS OF MASTITIS CAUSED BY
CONTAGIOUS AND ENVIRONMENTAL BACTERIA

% Mastitis form

847 healthy cows (77%) 20
253 CMT positive result (23%) Py

16

230 infected samples (21%) >

12

highest incidence of subclinical forms 10
of mastitis in all monitored farms -
(10,6% - 17,8%)
* incidence of clinical forms between 2- . . l
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1. DIAGNOSIS OF MASTITIS CAUSED BY
CONTAGIOUS AND ENVIRONMENTAL BACTERIA

Table: Udder pathogens isolated from milk samples of all
* 136 cases (59.1% of the infected samples) monitored dairy herds

contained the most commonly isolated
* Non-aureus staphylococci (NAS) represented
the most commonly detected bacteria (42.6% [ NNELLE 98 42.6

of positive findings) S. aureus 38 16.5
* S. aureus (16.5 %) were the second most Escherichia coli 26 11.9

abundant pathogens .
« E. coli (11.3%) Streptococcus uberis 21 9.1

* streptococci (Str. uberis: 9.1%; Str. agalactiae:
3.4%) Streptococcus spp. 10 4.3

* enterococci (6.1%). Enterococcus spp. 14 6.1
Mixed infection 15 6.5
Total 230 100

Streptococcus agalactiae 8 3.4
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1. DIAGNOSIS OF MASTITIS CAUSED BY
CONTAGIOUS AND ENVIRONMENTAL BACTERIA

* |In 136 isolates of Staphylococci, in vitro resistance to 14 antimicrobials

 Of the tested staphylococci, 105 isolates (77.2%) showed resistance to one or more antimicrobials:
» To one antimicrobial, 51 isolates (37.5%) were resistant.

» To two or more antimicrobials, 54 isolates (39.7%) of all tested staphylococci were resistant.
 Multi-drug resistance to three or more antimicrobial classes was recorded in 16 isolates (11.7%).

* Tested staphylococci showed multi-resistance to a combination of antimicrobial classes, such as
aminoglycosides, B-lactams and macrolides.
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1. DIAGNOSIS OF MASTITIS CAUSED BY
CONTAGIOUS AND ENVIRONMENTAL BACTERIA

e S. aureus still comes on top in the number of chronic or severe

w?
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mastitis cases, as well as the number of virulence factors but some
NAS species could have same aggressive potential based on their
production of hemolysis, biofilm and multi-drug resistance.

25
Regarding the virulence of both S. aureus and NAS species &
associated with bovine mastitis, especially in combination with =
resistance patterns,s is important for designing efficient prophylaxis ' 12
and treatment guidelines. % 5
0

S. aureus NAS
H Biofilm Without Biofilm

Figure: Comparison of resistance to more than one
antimicrobials in isolates forming or non-forming
biofilm
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2. INTRODUCTION OF SELECTIVE DRYING
PROGRAMMES -FOR DAIRY COWS

* main goal was to reduce the use of intramammary antibiotics during drying
therapy and to introduce farm cultivation tests

* included 600 cows from two dairy farms

* clinical examination each cow and analysis based on the results of milk yield
control

* introduction of rapid farm cultivation tests

* selection of the method of drying of dairy cows (without or with the use of
intramammary ATB)
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2. INTRODUCTION OF SELECTIVE PROGRAMMES OF
DRYING FOR DAIRY

* Before drying therapy, quarter milk samples were examined and two methods
for rapid detection of udder pathogens were compared: MicroMast rapid
plates versus the ClearMilk Test

Figure: Samples cultivation on MicroMast and ClearMilk test

Y
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2. INTRODUCTION OF SELECTIVE PROGRAMMES OF
DRYING FOR DAIRY

* results showed that although the CMT under on-farm conditions
does not enable pathogen identification, it can indicate ongoing
or early-stage udder inflammation through elevated SCC.

e comparing two rapid milk sample cultivation methods, the

sensitivity of positive samples was 84.7% with MicroMast plates
and 93.1% with the ClearMilk test.
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2. INTRODUCTION OF SELECTIVE PROGRAMMES OF
DRYING FOR DAIRY

e After clinical examination, CMT evaluation and rapid farm culture
tests, the cows were dried as follows:

The first category - dairy cows, in which intramammary infections
not been recorded during the lactation.

* These dairy cows were dried without antibiotics, using keratin
preparation (which definitely closes the teat canal and prevents
pathogenic germs from entering it) or a combination of keratin
preparation and teat immersion in a protective solution.
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2. INTRODUCTION OF SELECTIVE PROGRA
DRYING FOR DAIRY

* The second group - consists of dairy cows with an SCC higher than 400 x 103 in
1 ml; mastitis has been recorded during lactation, but the current mammary
gland does not show clinical inflammation.

* |[n this case, an intramammary antibiotic with long-term effect was applied to
each quarter, in conjunction with a keratin plug or a teat protective solution.

* The selection of an antibiotic for drying was based on culturing quarter milk
samples and mapping the overall sensitivity of bacteria to the antibiotics used

(antibiogram) in each holding.
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2. INTRODUCTION OF SELECTIVE PROGRAMMES OF
DRYING FOR DAIRY

The third group - included dairy cows with current clinical or chronic mastitis,
and dairy cows with dry quarters on which an antibiotic preparation was
applied.

* [n these dairy cows, it was necessary to treat the infected quarter with
Intramammary antibiotics during proper milking.

* Following this, the dairy cows in the second group were dried according to
the above scheme using an intramammary antibiotic preparation, and the
teat was closed with teat sealant or with a protective teat solution.
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3. Development of a nanoparticle-based disinfectant

* goal focused on the development of a new disinfectant for mammary teats
after milking

* novel process for synthesizing silver nanoparticles using dry lavender leaves
(Lav-AgNPs) as both a reducing agent and stabilizer, and evaluates their
inhibitory effect on udder pathogens of dairy cows

Figure: Dry lavender leaves (a), AgNO; solution (b) and extract of dried lavender leaves (c)
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3. Development of a nanoparticle-based disinfectant

* |n-vitro bactericidal testing of Lav-AgNP concentrations of 150 and 200 pg/ml
showed 100% or higher effect against rezistant udder pathogens S. aureus and
Str. uberis. For the other tested NAS, the relative efficacy was lower than 100%.

Figure: In-vitro bactericidal potential of Lav-AgNPs and pure AgNPs against selected
resistant udder pathogens (ug/mL)

S. areus CCM 4750
AgNPs TS - TN AgNPs+L
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3. Development of a hanoparticle-based disinfectant

* new green-synthesis process with plant extracts such as
lavender has proven to be an effective and promising approach
for eliminating udder pathogens.

* due to the relatively rapid preparation of disinfectant solutions
and the cost-effective use of plant materials, green synthesis of
nanoparticles appears to be a modern, forward-looking direction
In hygiene and veterinary medicine.
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3. Development of a nanoparticle-based disinfectant

* |[n the near future, we will test this product on cows during the
milking process and compare it with other disinfectants.

* Proposed title: Effects of Biosynthesized Silver
Nanoparticles and Other Disinfectants on the
Microbial Load of the Cow's Udder

Authors: Zigo FrantiSek, Vargova Maria, Balazova Ludmila, OndraSovicova Silvia, Lackova
Zuzana, Farkasova Zuzana, Pecka-Kielb Ewa, Pavlik AleS$, Schilling-Téth Boglarka Maria
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Project events

> 15t meeting of project research teams (online), KoSice, SK
In 04.11.2024 Slovakia, UVMP KosSice

»1st research phase — Data collection
From 19.1.2025 to 21.1.2025 Czechia, Brno

» Participation in conference
» From 26.3.2025 to 28.3.2025 Slovakia, Piest’any

» 2nd research phase — Data collection
From 1.9.2025 to 3.9.2025 Hungary, Budapest
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Project events

» 3rd research phase — Data collection
From 2.10.2025 to 3.10.2025 Poland, Wroclaw

» Participation in conference
From 20.11.2025 to 21.11.2025 Hungary, Budapest

» 2nd meeting of project research teams, Kosice, SK
From 09.02.2026 to 10.02.2026 Slovakia, UVMP KosSice

» Participation in conference
From 02.3.2026 to 04.3.2026 Poland, Zakopane
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Outputs

1x Scientific book in review

2x Research article in review

3x Conference
(Slovakia, Piestany; Poland, Wroclaw; Hungary, Budapest)

1x Planned Conference (Poland, Zakopane)
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Scientific book (137 pp.)

Advances in the Understanding and Management of Mastitis in Dairy Cows

Category: professional monograph

Authors: Zuzana Lackova, Ibrahim F. Rehan, FrantiSek Zigo, Ewa Pecka-Kielb, Petr Slama, David

Sandor Kiss
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Scientific book

The central aim of this book is to deepen the reader’s understanding of mastitis.

This knowledge helps reduce infection rates, thereby imﬁroving both dairy farm
profitability and animal welfare, the authors will consider their objective met.

Accordingly, this book seeks to explore and synthesize current knowledge on the:
* etiology,

* pathogenesis,
* risk factors,

* diagnostic methods, Pathogen

* treatment strategies, Enviromental conditions

Milking procedure

Leukocytes

+

Epithelial
cells

High
SCC
(_% | -
Direct Production Lqu\;
costs decline mi

quality

e economic impact of mastitis,
with a particular emphasis on its
prevention and control in dairy cattle.

Other causes
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Research article

Prevalence and etiology of mastitis in dairy herds in

eastern Slovakia

Zuzana Lackova, FrantiSek Zigo, Zuzana Farkasova, Maria Vargova, Ewa Pecka-Kietb,
Boglarka Schilling-Téth, Petr Slama, Ibrahim F. Rehan

Journal of Dairy, Veterinary & Animal Research
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Prevalence and etiology of mastitis in dairy herds in

eastern Slovakia

* The primary objective was to evaluate the impact of environmental and physiological
factors on mammary gland health through the identification of intramammary infections
(IMI) and the associated pathogen spectrum.

e A study conducted in 10 herds in eastern Slovakia on a sample of 1,000 dairy cows (100
cows from each farm) during early lactation.

* The findings revealed a 20.7% overall incidence of mastitis within the monitored herds.
Subclinical mastitis represented the most significant portion, affecting 14.2% of the
examined cows, while clinical mastitis (CM) accounted for 6.5% of the positive cases.
Microbiological analysis identified staphylococci as the dominant etiological agents,
responsible for 55.8% of IMI cases. Other significant pathogens included Gram-negative
bacteria (18.6%) and streptococci (17.8%).

* Due to their high pathogenicity and virulence factors including biofilm formation,
hemolysin production, and DNA hydrolysis play a pivotal role in the pathogenesis of IMI.
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Research article

Effect of Humic Substances in the Diet of Dairy Cows on Rumen
Fermentation, Blood and Immunological Parameters, Milk Composition and
Mammary Gland Health

Halas Simon, Zigo Frantisek, Récky Andrej, Lackova Zuzana, Farkasova Zuzana, Arvaiova Juliana,
Timkovicova-Lackova Petra, Mudronova Dagmar, Zahumenska Jana, Pecka-Kielb Ewa, Pavlik Ales,
Schilling-Toth Boglarka Maria
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Effect of Humic Substances in the Diet of Dairy Cows on Rumen Fermentation, Blood and
Immunological Parameters, Milk Composition and Mammary Gland Health

e addition of Humic substances (HS) to the TMR

* supplementation during the entire drying period and in the
first week after calvingn (68 days total)

* dose at 100 g/HS/head/day of HS

* evaluation of parameters of milk, blood, phagocytic activity,
rumen content, occurrence and etiology of mastitis after
calving




Effect of Humic Substances in the Diet of Dairy Cows on Rumen Fermentation, Blood and
Immunological Parameters, Milk Composition and Mammary Gland Health

Results revealed that HS supplementation:
e stabilized ruminal pH

Incresed acetate-to-propionate ratio (C2:C3; 3.46% vs 2.56%)

decreased ammonia concentrations

reduced serum and milk urea levels

increased milk protein and non-fat dry matter content
decreased SCC
reduced number of udder quarters infected with mastitis pathogens



Effect of Humic Substances in the Diet of Dairy Cows on Rumen Fermentation, Blood and
Immunological Parameters, Milk Composition and Mammary Gland Health

* the chosen dose of 100 g HS per cow per day has beneficial effects on
stabilizing the ruminal environment and on key indicators of ruminal
fermentation, milk production, and udder health.

* consequently, we recommend that farmers include HS in the TMR for dry and
fresh cows as part of a comprehensive herd health program.




VYZNAM HYGIENICKEHO PROGRAMU DOJENIA V PRVOVYROBE MLIEKA
EOFA PRIMARY MILK PRODUCTION

Conference — Piestany, Slovakia

Frantilek Zipo', s Ménia Vergons, Ewa
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Conference — Wroclaw, Poland

1. LACKOVA, Zuzana - KUBISOVA, Zuzana - ZIGO, FrantiSek -
FARKASOVA, Zuzana - PECKA-KIELB, Ewa - KROLICZEWSKA,
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WPLYW CHRONIONEGO OLEJU Z WATROBY DORSZA NA

PRZEMIANY WEGLOWO-LIPIDOWE BYDLA MIESNEGO RASY

influence of climatic conditions on the milk yield of sheep. In One Health:
ludzie, zwierzeta i $rodowisko - nasza wspolna przysziosé. Konferencja .
naukowa. One Health: ludzie, zwierzeta i Srodowisko — nasza wspodlna
przysztosc. - 2025, s. 26-28.

2. ZACHWIEJA, Andrzej - PECKA-KIELB, Ewa - ZIELAK-STECIWKO,
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ONDRASOVICOVA, Silvia. Wptyw chronionego oleju z watroby dorsza

na przemiany weglowo-lipidowe bydta miesnego rasy limousine i angus
czerwony. In One Health: ludzie, zwierzeta i Srodowisko - nasza wspédlna
przysztos¢. Konferencja naukowa. One Health: Iludzie, zwierzeta i

Srodowisko — nasza wspolna przysztosc. - 2025, s. 36-38.
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» Visegrad Fund

Conference — Wroclaw, Poland
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Istvan - PECKA-KIELB, Ewa - ALYMBAEVA, Daiana - SLAMA, Petr.
Occurrence of mastitis and staphylococci isolated from milk of dairy cows
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Green synthesis of silver nanoparticles and their antibi

Mastits in dai . .
it ader mathogens astitis in dairy cows and its impact on reproductive parameters

Conference — Budapest, Hungary

1. KISS, David Sandor - ZIGO, FrantiSek - LACKOVA, Zuzana - ONDRASOVICOVA, Silvia -
PECKA-KIELB, Ewa - TOTH, Istvan - SCHILLING-TOTH, Boglarka Maria - SLAMA, Petr. Green

synthesis of silver nanoparticles and their antibacterial activity against udder pathogens. In

FoodConf - Conference on food science, technology and innovation. FOODCONF - Science,
technology and innovation : Book of abstracts. - Budapest : Elelmiszertudomanyi Alapitvany, 2025,

p. 104.
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SLAMA, Petr - KISS, David Sandor. Mastitis in dairy cows and its impact on reproductive
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Alapitvany, 2025, p. 105.
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PAVLIK, Ales. Comparison of rapid cultivation tests to detection mastitis in dairy cows. In

FoodConf - Conference on food science, technology and innovation. FOODCONF - Science,

technology and innovation : Book of abstracts. 1. vyd. - Budapest : Elelmiszertudomanyi e
Alapitvany, 2025. ISBN 978-615-02-4608-6, p. 107.
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Planned future cooperation

* Planning a new Visegrad fund focused on the development of a
new nanoparticle-based disinfectant.

» Submission of bilateral projects within the framework of the APVV
scheme SK-PL, SK-HU or SK-CZ.

e Horizon Europe - Cluster
* ERA-Net One Health
* COST Action
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