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Comparison of selected monofloral honeys in terms of bioactive compounds
1Ljasovska, S., ! Pospiech, M., ! Javiirkova, Z., ! Hostovsky, M.

! Faculty of Veterinary Hygiene and Ecology, University of Veterinary Sciences Brno

Summary

Monofloral honeys are very popular with consumers because of their specificity. The bioactive content
of these honeys may be influenced by the pollen grains of the dominant botanical species. In this work,
selected monofloral honeys from the 2020 season collected directly from hobby beekeepers are
evaluated for total polyphenols and antioxidant activity. The antioxidant activity was evaluated for
honey of dominant species Brassica sp., Trifolium sp., Robinia sp. and Tilia sp. A statistically
significant difference (p <0.05) for ABTS method was found between the Tilia sp. and Robinia sp.
groups, the Trifolium sp. and Robinia sp. groups, the Brassica sp. and Robinia sp. groups and also
between the Tilia sp. and Brassica sp. groups. A statistically significant difference (p <0.05) for
DPPH method was found between the Trifolium sp. and Robinia sp. groups, the Brassica sp. and
Robinia sp. groups, the Trifolium sp. and the Tilia sp. groups and also between the Tilia sp. and
Brassica sp. groups. For the total polyphenol content, a statistically significant difference was found
only in the group Robinia sp. and Trifolium sp.

Key words: pollen, total polyphenols, ABTS, DPPH

Introduction

Honey is one of the most popular natural sweeteners. Every honey contains pollen grains. If
there are sufficient pollen grains of a particular botanical taxon in the honey, it is called a
monofloral honey. These honeys may be labelled with an attribute, just according to the
pollen of the dominant botanical species. Monofloral honeys are popular due to their
characteristic properties. Honey contains many specific components, known as antioxidants
(Aljadi et al., 2004). In the past, there has been an increasing interest in bioactive compounds
of honey. Some previous studies have shown that the antioxidant activity of honey can be
affected by the floral source (Beretta et al., 2005, Chen et al., 2000; Frankel et al., 1998).

The aim of this work was to compare selected groups of monofloral honeys in terms of the
content of bioactive compounds, especially antioxidant activity and total polyphenol content.

Materials and methods

Honey was obtained directly from the beekeepers. Samples were stored at room temperature.
For the measurements, the samples were diluted with water and each sample was measured
four times.

The Folin-Ciocalteu spectrophotometric method was used for the determination of total
polyphenol content, based on the study of Zhang et al. (2006). The antioxidant activity was
determined by the ABTS method according to Re et al. (1999) spectrophotometrically and
also by the DPPH method, according to Frankel et al. (1998). All methods were adapted to
96-well microplates and measurements were performed using a Varioskan™ Flash
Multimode Reader spectrophotometer (Thermo Fisher Scientific Inc., USA).

The results were evaluated using Unistat 6.0 (Unistat Ltd., GB).
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Results and discussion

The antioxidant activity shows the capacity of the sample to eliminate free radicals. In honey,
the antioxidant activity and the polyphenol content are influenced by the botanical location
from which the honey originates (Khalil et al., 2010). Honeys from different floral origin
show variability of bioactive compounds, color, flavour and aroma (Bertoncelj, et al., 2007).
In Fig. 1 it can be seen that the highest values of antioxidant activity in the ABTS method
were achieved by the honeys of the Tilia sp. group (1,66 mmol Trolox/ kg honey), while in
the DPPH method (Fig. 2) the highest values were achieved by the honeys of the Trifolium sp.
group (0,11 mmol Trolox/ kg honey). In total polyphenols, the highest values were achieved
by the Robinia sp. group (0,46 mg GA/ kg honey).

A statistically significant difference (p <0.05) for ABTS method was found between the Tilia
sp. and Robinia sp. groups, the Trifolium sp. and Robinia sp. groups, the Brassica sp. and
Robinia sp. groups and also between the Tilia sp. and Brassica sp. groups. A statistically
significant difference (p <0.05) for DPPH method was found between the Trifolium sp. and
Robinia sp. groups, the Brassica sp. and Robinia sp. groups, the Trifolium sp. and the Tilia sp.
groups and also between the Tilia sp. and Brassica sp. groups. For the total polyphenol
content, a statistically significant difference was found only in the group Robinia sp. and
Trifolium sp. Lower antioxidant activity can be observed in the Robinia sp. group. This group
is characterized by a lower amount of pollen grains in honey, Cianciosi (2018) associates the
antioxidant activity with the amount of pollen. Higher values of antioxidant activity in
Trifolium sp. honey are also confirmed in a study by Ozcan (2014).
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Conclusion

In this work, groups of selected monofloral honeys were compared in terms of their
antioxidant activity and total polyphenol content. The antioxidant activity and polyphenol
content of dominant species Brassica sp., Trifolium sp., Robinia sp. and Tilia sp. were
evaluated. A statistically significant difference (p <0.05) for ABTS and DPPH method was
found between almost all groups of monofloral honeys. In total polyphenol content, only the
Robinia sp. and Trifolium sp.groups was statistically significant. It can be concluded that
bioactive substances other than polyphenols, i.e. important enzymes such catalase or ascorbic
acid, may cause higher antioxidant activity.

Acknowledgements
This research was funded by Applied Research Programme of the Ministry of Agriculture for
the 2017-2025 period, number QK1920344.

References
ALJADI, A. M.; KAMARUDDIN, M. Y. Evaluation of the phenolic contents and antioxidant
capacities of two Malaysian floral honeys. Food chemistry, 2004, 85.4: 513-518.

BERETTA, Giangiacomo, et al. Standardization of antioxidant properties of honey by a combination
of spectrophotometric/fluorimetric assays and chemometrics. Analytica Chimica Acta, 2005, 533.2:
185-191.

BERTONCELJ, Jasna, et al. Evaluation of the phenolic content, antioxidant activity and colour of
Slovenian honey. Food Chemistry, 2007, 105.2: 822-828.

CIANCIOSI, Danila, et al. Phenolic compounds in honey and their associated health benefits: A
review. Molecules, 2018, 23.9: 2322.

FRANKEL, S.; ROBINSON, G. E.; BERENBAUM, M. R. Antioxidant capacity and correlated
characteristics of 14 unifloral honeys. Journal of Apicultural Research, 1998, 37.1: 27-31.

CHEN, Lei, et al. Honeys from different floral sources as inhibitors of enzymatic browning in fruit
and vegetable homogenates. Journal of Agricultural and Food Chemistry, 2000, 48.10: 4997-5000.

OZCAN, Mehmet Musa; OLMEZ, Ciler. Some qualitative properties of different monofloral honeys.
Food Chemistry, 2014, 163: 212-218.

RE, R., PELLEGRINI, N., PROTEGGENTE, A., PANNALA, A., YANG, M., RICE-EVANS, C.
Antioxidant activity applying an improved ABTS radical cation decolorization assay. Free Radic Biol
Med, 1999 26: 1231-1237.

ZHANG, Qing, et al. A simple 96-well microplate method for estimation of total polyphenol content
in seaweeds. Journal of applied phycology, 2006, 18.3: 445-450.

Contact adress: Mgr. Simona Ljasovska, Department of Plant Origin Food Science, Faculty of
Veterinary Hygiene and Ecology, University of Veterinary Sciences Brno, Palackeho tr. 1946/1, 612
42 Brno. Email: ljasovskas@vfu.cz



mailto:ljasovskas@vfu.cz

Sekce 1 Hygiena a technologie potravin

Zhodnoceni vlivu pridavku oleje a nanoemulze z kavové sedliny na
antioxida¢ni vlastnosti, obsah flavonoidii a texturalni vlastnosti 3D tiSténych
cokoladovych objektu

Evaluation of the effect of the addition of oil and nanoemulsion from
coffee grounds on the antioxidant properties, flavonoid content and textural
properties of 3D printed chocolate objects

Karolina T&ikova, 1Johana Zemancova, *Kristina Babincova, 'Dani Dordevic,
!Bohuslava Tremlova

1Ustav hygieny a technologie potravin rostlinného piivodu
Fakulta veterinarni hygieny a ekologie, VETUNI, Palackého t7.1946/1, 612 42 Brno

Summary

The aim of this study was to evaluate the antioxidant activity, flavonoid content and textural properties
of chocolate objects with the addition of oil and nanoemulsion (O / W) from coffee grounds prepared
by 3D printing. The antioxidant activity of the samples was determined by the ABTS method. It was
found that in most samples, after the addition of coffee grounds oil and nanoemulsion, there was a
slight increase in antioxidant activities and at the same time a decrease in flavonoid content. There
was also an increase in the hardness of most chocolate 3D objects after the addition of oil and
especially after the addition of nanoemulsion. 3D printing is a dynamically expanding technology that
finds application in many sectors. In the food sector, its popularity is growing, especially in the
confectionery industry. The results of this work can contribute to the knowledge of the development of
chocolate matrices for food 3D printing and the possibilities of using coffee grounds oil.

Keywords: 3D food printing; coffee grounds, oil; nanoemulsion; antioxidant propertie;
textural properties

Uvod

Aplikace 3D tisku v potravinafstvi poskytuje moznosti vyroby inovativnich produkti. Tato
technologie umoznuje ptipravu 3D objektl a jedineCnym tvarem a/nebo nutricnim slozenim.
V soucasnosti existuje fada potravinafskych materiald, které byly pouzity pro 3D tisk. Jednim
z nejprostudovangjSich materiald je ¢okolada, kterd nachazi uplatnéni zejména v cukrafstvi.
Cokolada je povazovana za idealni material, a to diky své schopnosti byt vytlatena
z extrudéru a nasledném tuhnuti, tak aby zachovala pozadovany tvar (Kim et al., 2022). Vedle
tisknutelnych vlastnosti je cokoldda vybornym zdrojem fenolickych a bioaktivnich latek,
kter¢é mohou mit vliv na zmirnéni oxidativniho stresu, prevenci kardiovaskularnich
onemocnéni apod. (Deus et al., 2021). Fyzikdlni i chemické vlastnosti cokolady mohou byt
ovlivnény ptitomnosti dalSich pfisad (Kim et al., 2022). Jednim z vedlejSich produktt, ktery
nema v soucasnosti velké komer¢ni vyuZiti je kdvova sedlina. Kévova sedlina je bohata na
lipidy, tokoferoly, fenolické latky, polysacharidy, proteiny atd. Diky témto organickym
latkdm muzZe najit uplatnéni také v potravinatstvi (Masino et al., 2022).

Nanoemulze jsou koloidni systémy, které tvoii dvé vzdjemné nemisitelné kapaliny, z nichZ
jedna je rozptylena ve druhé. Pro lepsi stabilizaci nanoemulze s pouzivaji povrchové aktivni
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latky, fosfolipidy, proteiny a polysacharidy. Nanoemulze umoziuji baleni bioaktivnich
sloucenin do své struktury a tim zlep$uji funk¢nost potravin (Pisoschi et al., 2018).

Experimentalni ¢ast
Na pfipravu nanoemulze byly smichany 2 dily oleje z kdvové sedliny, 8 dili vody a 0,5 dila
emulgatoru TWEEN 80. Vytvofenda smés byla pomoci PULSE 150 ULTRASONIC
HOMOGENIZER (Benchmark Scientific, USA) homogenizovana po dobu 5 min s délkou
cyklu 78,0 s. Pro 3D tisk ¢okolady byla pouzita cokoladova népln Mycusini (Print2Taste,
Némecko). Bylo temperovano na 45 °C ptislusné mnozstvi cokoladové matrice, ndsledné bylo
do matrice pfimichan oleje z kavové sedliny (nanoemulze) odpovidajici koncentraci 1,2; 2,3 a
3,4 %. Smés byla dale temperovana na 45 °C po dobu 20 min a ponechana pfi laboratorni
teploté 2 h a nasledn¢ uchovavana pti +7 °C. Pro tisk byla pouzita 3D tiskdrna Mycusiny ®
(Print2Taste, Némecko), nerezova tryska o 0,80 mm (Print2Taste, Némecko) a Sablona
Cylinder (10x26,6x0,81 mm) z nabidky piedloh od vyrobce. Pfed 3D tiskem byly matrice
temperovany 30 min pfi laboratorni teploté. 3D tisk probihal pfi teploté a rychlosti nastavenou
vyrobcem. Po vytisknuti byly matrice uchovavany pii +7 °C.
Pro stanoveni antioxidacni aktivity metodou ABTS bylo do tmavych lahvicek navazeno 0,1 g
vzorku a pfidano 20 ml smési ethanol:voda (1:1). Vzorky byly ultrazvukovany po dobu 30
minut a ptefiltrovany. 12- 16 hodin pfed méfenim bylo smichano 10 ml 0,007M roztoku
ABTS s 10 ml 0,00245M roztoku peroxodisiranu draselné¢ho. Pfed métenim byl roztok ziedén
na absorbanci 0,7 pfi 735 nm. Poté bylo smichdno 1980 pl roztoku ABTS s 20 ul
pfipraveného extraktu. Vzorky byly inkubovany po dobu 5 minut ve tm¢ a ndsledné byla
zm¢étena absorbance pti 735 nm. Vysledky byly vypocitany podle nasledujiciho vzorce:

ABTS (%) = [(AbSABTs-Abszorku)/AbSABTs] x 100
Pro stanoveni flavonoidu bylo do tmavych lahvic¢ek navazeno 0,1 g vzorku, a pfidéno 20 ml
smési ethanol:voda (1:1) a vzorky byly ultrazvukovany po dobu 30 minut a ptefiltrovany.
Do zkumavky bylo pipetovano postupné 0,5 ml vzorku, 1,5 ml destilované vody a 0,2 ml 5%
roztoku NaNO; a smés byla inkubovana 5 minut. Dale bylo ptidano 0,2 ml 10% roztoku
AICI3 a smé&s byla inkubovana 5 minut. Poté bylo piidano 1,5 ml 1M roztoku NaOH a 1 ml
destilované vody a smé&s byla inkubovéana 15 minut. Poté byla zméfena absorbance pii 510 nm
oproti slepému vzorku. Vysledky byly vypocteny na zikladé kalibracni fady ze standardu
epikatechinu.

Vysledky a diskuze

Z vysledku metody ABTS (Tabulka 1) je patrné, Zze u vétSiny vzorkt doslo po pridavku oleje
a nanoemulze z kavové sedliny k naristu antioxidaénich aktivit. Tento vysledek znaci, ze
antioxida¢ni latky, zejména fenolické slouceniny Vv oleji z kavové sedliny jsou schopny
vychytavat volné radikély a tim podpofit antioxidacni aktivitu samotné ¢okolddy (Araujo et
al., 2019). Nejvyssi antioxidacni aktivita byla pozorovana u vzorku Chocozzo. I kdyz
nanoemulze z oleje z kavové sedliny vykazuje vys§i antioxidacni aktivitu, nez samotny olej
(p<0,05), po ptidavku do ¢okoladové matrice dochazi k mirnému poklesu antioxidacnich
aktivit oproti Cokoladovym vzorkim se samotnym olejem. Nanoemulze a olej z kavové
sedliny vykazuje vys$i obsah flavonoidid oproti samotné kontrole (p<0,05) (Tabulka 1).
Nicméné po pridavku oleje/nanoemulze do ¢okoladové hmoty dochazi u vétSiny vzorka
k poklesu obsahu flavonoidd, vyjimku tvoii vzorek Chocozo (p<0,05). Texturalni vlastnosti
(Tabulka 1) — tvrdost tisténych objektt se zvySovala po ptidavku oleje z kavové sedliny,

cv v

mnohonasobné zvysila, zejména u vzorku Chocos sne.
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Tabulka 1: Vysledky metody ABTS, obsahu flavonoidii a texturalnich vlastnosti - tvrdosti

Vzorek ABTS (%) Flavonoidy (mg/g) Tvrdost (g)
Olej 0,421 + 0,4462 2,358 + 0,036° —
Nanoemulze 1,216 + 0,238 4,064 = 0,069° —

Choco kontrola 7,640 + 0,237% 1,835 + 0,050° 193,800 =+ 82,4532
Choco1,20 7,312 +0,412¢ 1,708 + 0,035¢ 140,793 + 238,5242
Chocoz,30 8,648 + 0,746 2,602 +0,032¢ 582,093 + 306,649?
Chocos.40 8,213 + 0,428 1,832 + 0,028 1770,915 + 341,602°
Olej 0,421 + 0,4462 2,358 + 0,036° —
Nanoemulze 1,216 + 0,238 4,064 = 0,069° —

Choco kontrola 7,640 + 0,237% 1,835 + 0,050¢ 193,800 =+ 82,453
Chocos 2ne 7,676 + 0,4459%F 1,675 + 0,038% 3190,047 + 1202,571
Choco2,3ne 8,222 + 0,297¢f 1,757 + 0,036 726,923 + 399,142
Choco3 4ne 6,958 + 1,118 1,474 + 0,063f 3478,680 + 1058,341
Zavér

3D tisk potravin umoziiuje vyrobu objekti s definovanym tvarem a nutricnim sloZzenim.
Velmi vhodnou potravinaiskou matrici pro 3D tisk je Cokolada, ktera je bohatd na tadu
antioxidac¢nich latek. Jeji antioxidaéni a texturalni vlastnosti mohou byt podpoteny ptidavkem
oleje a nanoemulze z kavové sedliny. Z vysledkt je patrné, Ze piidavek oleje a nanoemulze
z kdvové sedliny u vétSiny vzorkll zvySuje antioxidacni aktivitu cokoladovych objektl, a
naopak snizuje obsah flavonoidi. Nejvyssi hodnota antioxida¢ni aktivity a obsahu flavonoidi
byla pozorovana u vzorku s ptidavkem oleje v koncentraci 2,3 %. Tvrdost objektd se
zvySovala srostouci koncentraci samotného oleje, vyjimku tvofil vzorek s nejnizsi
koncentraci. Velmi vysoké tvrdosti byly poté pozorovany u pfidavku nanoemulze, zejména u
vzorku s jeho nejvyssim pridavkem. Vysledky z této studie mohou obohatit dosavadni vyvoj
¢okoladovych matric uréenych pro 3D tisk a zaroveni mohou nabidnout moznosti vyuziti
kavové sedliny jako vedlejsiho potravinaiského produktu.
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Simona Dordevié¢, Dani Dordevié, Adam Budina, Johana Zemancova, Kristina
Babincova, Bohuslava Tremlova

Department of Plant Origin Food Sciences, Faculty of Veterinary Hygiene and Ecology, University of
Veterinary Sciences Brno

Summary

The main aim of the research was to apply black lentils (Beluga) in the form of powder to the
carrageenan and chitosan packaging. For the preparation of packaging the following concentrations
were used: 1, 1.5 and 2 % of Beluga lentils powder. The prepared packaging materials were analysed
by FRAP method (ferric reducing antioxidant power) and DPPH method (2,2,-diphenyl-1-
picrylhydrazyl) to monitor the antioxidant activity. The highest antioxidant activity detected by FRAP
method was found in the samples with the highest concentrations of Beluga lentils powder: KP2%
(4,877 £ 0,257 umol Trolox/g) and CHP2% (4,093 = 0,126 umol Trolox/g) and the same samples had
the highest antioxidant activity measured by DPPH method, but there was more significant difference:
KP2% (60,87 + 3,96 %), CHP2% (81,12 + 4,30 %). There was found that not only the addition of
Beluga lentils powder, but the basic matrices (chitosan or carrageenan) had the impact to antioxidant
activity. The study can be very useful for further investigations since our experiment showed the
possibility to use Beluga lentils powder in the production of edible or biodegradable packaging.

Keywords: carrageenan; chitosan; DPPH; FRAP

Introduction

The production of edible or biodegradable packaging with the addition of natural extracts or
essential oils has been very popular recently because these additives can improve the
antioxidant activity same as antimicrobial activity of packaging (Kadzinska et al., 2019). It is
important to find the new sources with these properties. In the previous studies the content of
polyphenolic compounds in different cultivars of lentils were studied. It was found that black
Beluga lentils (Lens culinaris Beluga) are also a really good source of polyphenols in
comparison with another types of lentils (brown, green, red) (Bubelova et al., 2018). Beluga
lentils can work as a source of polyphenols, which can increase the antioxidant activity of
packaging (Rice-Evans et al., 1996) leads to the active properties of packaging, it means, that
the packaging can work as a donor of antioxidants, which can improve the shelf life of
packaged food (Pereraet al., 2021). The aim of the study was to experimentally produce
biodegradable packaging with chitosan/carageenan and with the addition of Beluga lentils
powder; consequently to measure antioxidant properties of the produced packaging.

Materials and Methods

For the preparation of packaging 0.3 g of chitosan or k-carrageenan was weighted. The
distilled water was used as a solvent for carrageenan packaging and 1 % lactic acid for
chitosan packaging. The prepared films were fortified by the addition of Beluga lentils
powder (cooked, dried and melted lentils) in the concentrations 1; 1.5 and 2 % according to
Table 1.

The FRAP method (ferric reducing antioxidant power) by Behbahani et al. (2017) was used.
The extract of film samples was mixed with working solution (20 mM FeClz - 6H20; 300 mM
acetic buffer; 10 mM TPTZ). After 8 minutes incubation in dark absorbance was measured at
593 nm on spectrophotometer and results expressed as pmol Trolox/g.

For the DPPH method (2,2-diphenyl-1-picrylhydrazyl) by Adilah et al. (2018) the same
extract as for FRAP method was used. The 3 mL of extract was mixed with 1 mL of 0.1 mM
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DPPH, after 30 minutes of incubation the absorbance was measured at 517 nm and the results
were expressed according to following formula:

DPPHscavenging activity (0/0) = [(AbSDPPH'AstampIe)/AbSDPPH]*100

Statistically significant differences was determined by the one-way ANOVA, using, software
IBM SPSS. The samples explanation is shown in Table 1.

Table 1: The composition of packaging with addition of Beluga lentils powder

Sample Composition
KK 0.3 g x-carrageenan + glycerol

KP1% 0.3 g x-carrageenan + 1% Beluga lentils powder + glycerol
KP1.5% 0.3 g k-carrageenan + 1.5 % Beluga lentils powder + glycerol

KP2% 0.3 g x-carrageenan + 2 % Beluga lentils powder + glycerol

CHK 0.3 g chitosan + glycerol

CHP1% 0.3 g chitosan + 1% Beluga lentils powder + glycerol
CHP1.5% 0.3 g chitosan + 1.5 % Beluga lentils powder + glycerol
CHP2% 0.3 g chitosan + 2 % Beluga lentils powder + glycerol

Results and discussion

The results of antioxidant activity measured by FRAP method are summarized in Table 2.
The addition of Beluga lentils powder showed the increasing trend in antioxidant activity in
all samples except KP1%. The increasing antioxidant activity was caused by the addition of
Beluga lentils powder, because Beluga lentils are a good source of polyphenols, which can
work as an antioxidant compounds. (FAOSTAT, 2019; Machado et al., 2019). Samples
KP2% and CHP2% were statistically significant different (p < 0.05), leading to finding that
the carrageenan packaging had the higher antioxidant activity detected by FRAP method.

Table 2: Results of antioxidant activity of prepared packaging measured by FRAP method

Sample FRAP [pumol Trolox /g]
KK 0.768 £ 0.0382
KP1% 0.472 + 0.044"
KP1.5% 2.310+0.128¢
KP2% 4,877 £0.257°
CHK 0.480 + 0.347%
CHP1% 1.261 £ 0.223°
CHP1.5% 2.005 +0.180¢
CHP2% 4.093 + 0.126"

*Different letters in superscript indicate statistically significant (p<0.05) differences between rows

The another method — DPPH was used for the determination of antioxidant activity too. The
reason was, that the DPPH method has different mechanism from the FRAP method, and for
more clear results it is better to use more than one method for measuring antioxidant activity.
(Thaipong et al., 2006) The results of DPPH showed a multiple increasing between control
samples consisting of carragennan (8.10 = 1.54 %) and chitosan (1.84 + 1.56%), same as in
samples with the highest addition of Beluga lentils powder - KP2% and CHP2%, where the
antioxidant activity was 60.87 + 3.96 % and 81.12 £ 0.94 %. It has to be stressed out, that
between KP2% and CHP2% the statistical significant difference (p < 0.05) was found.
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Table 3: Results of antioxidant actvity of prepared packaging measured by DPPH method

Sample DPPH [%]
KK 8.10 £ 1.542
KP1% 7.79 £2.67°
KP1.5% 35.66 + 3.74°
KP2% 60.87 + 3.96%
CHK 1.84 + 1.56f
CHP1% 32.79 £2.14
CHP1.5% 55.21 + 0.94¢
CHP2% 81.12 + 4.30

*Different letters in superscript indicate statistically significant (p<0.05) differences between rows

Conclusion

Experimentally produced edible/biodegradable packaging with the addition of Beluga letils
powder showed a high antioxidant property measured by two antioxidant capacity methods
(FRAP and DPPH). These findings are emphasizing the possibility to use these kinds of
matrices as packaging, since the migration of antioxidant properties to the wrapped/packaged
commodity could increase the stability of food. Though, additional model and simulation
experiments are necessary for the confirmation of this hypothesis.
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Summary

This study deals with the use of crickets in bakery products and their effect on the glycemic index. For
this purpose 3 samples containing crickets at a concentration of 2%, 5%, 10% and one control bread
without insects were prepared. The results of the glycemic index were determined by the reaction of
GOPOD reagent and glucose obtained by hydrolysis of starches from the sample. Has been found that
the addition of cricket can reduce glycemic index.

Keywords: edible insect; glucose; bakery; cricket; Triticum spelta L.

Introduction

The glycemic index (Gl) is a characteristic that expresses the time dependence and absorption
of carbohydrates ingested in foods. That is, how long it takes for the sugars from the food to
enter the bloodstream. To determine the G, the increment of the area under the curve is
subtracted from the reference value. Glucose carbohydrate has been identified as a reference,
but white bread is often used for evaluation (Jenkins et al, 1981; Brouns et al, 2005).
According to studies, many factors affect the value of GI. These are not only physiological
processes in the body but also food particle size and food preparation, the presence of starch
and fats, or acidity (Jenkins et al, 2002; Marangoni and Poli, 2008). Although fiber is also
classified as a carbohydrate, it is not absorbed as glucose, but it also affects GI (Pfeifer et al.,
2008). Edible insects, newly classified as novel foods, also contain a number of
carbohydrates, including the important polysaccharide-chitin as a part of their exoskeleton.
Although chitin is considered an allergen, it also has a beneficial effect on human health due
to its antimicrobial, anti-inflammatory and antioxidant effects (Ojha et al., 2021). Research
shows that edible insects in food are more accepted by society after incorporating them into
common products (Mlcek et.al., 2014). Therefore, their addition to the bakery and products of
a similar characteristic is appropriate.

Materials and Methods
Bread Preparation

Live crickets (Gryllus assimilis) were purchased from Bugstore (Krakow, Poland) and
allowed 48 hours without feed to cleanse their digestive tract. Then the crickets were frozen
for 48h at —20 °C and lyophilized for 72h (Labcono, USA) as a gentle method for preparing.
Crickets were ground in a laboratory grinder and sieved before use.

Individual bread samples were prepared according to a simple recipe. The basic spelt flour
type 1850 was replaced by cricket flour we prepared at a concentration of 2 %, 5 %, and 10
%. One bread was prepared as a reference and did not contain insects. The rest of the
ingredients contained 30 g yeast, 400 ml lukewarm water, 1 tablespoon of sugar, 4
tablespoons of oil and 2 teaspoons of salt.

Digestibility of the starch In Vitro
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Each of the prepared samples of bread was enzymatically hydrolyzed according to the
methodology of Zielinska and Pankiewicz (2020). In the first step, 1g of sample was diluted
in 30 ml distilled water with the addition of 0,8 ml of 1M HCI. Then 1 ml of 10 % pepsin
(Sigma-Aldrich, USA) solution prepared in 0,056M HCI was added. The samples were
maintained at 37 © C for 30 min with stirring to simulate gastric digestion. The pH of the
samples was changed after the addition of 2 ml of 1M sodium bicarbonate solution and 5 ml
of 0.1M phosphate buffer. For continuing the digestion of starch 4,6 mg amyloglucosidase
(Sigma-Aldrich, USA) and 5 ml of 2,5% pancreatin (Sigma-Aldrich, USA) solution have
been added. Every tube with a sample was filled up to the volume of 55 ml.

From the end of the gastric phase in vitro digestion, from the point when amylolysis started,
was 1 ml removed at 20, 30, 60, 90, 120, and 180 min. These aliquots were replaced to the
tube and 4 ml of 100 % ethanol to deactivate the enzymes.

Glycemic Index In Vitro

As written above 1 ml aliquots were added to ethanol at time intervals during hydrolysis.
These samples were used for the determination of glucose content by using the GOPOD assay
kit (Megazyme, Ireland). Simply the 10 ul ml of sample and 300 ul of GOPOD reagent were
added to the 96-well plate. The absorbance was read at 510 nm after incubation at 40 °C for
20 min. Curves were compiled from the measured results and the areas under the curves
(AUC) were calculated. The ratio between the AUC of the sample and the AUC of standard
(reference bread) was calculated as hydrolysis index (HI). The glycemic index was then
calculated according to the formula from Goii et al. (1997).

Gl (%) = 39.71 + 0.549xHI

Results and Discussion

Thanks to the sugars and white flour, bakery products are among the foods with a medium to
high GI (Ferrer-Mairal et al., 2012). Our breads were made from spelt flour. Spelt is generally
rich in minerals and micronutrients. In addition, it contains higher amounts of protein, fat and
total fiber than conventional wheat (Wang et al., 2021). Despite nutritional parameters, GI 93
in spelt bread was similar to wheat bread. These results were determined in vivo according to
a study by Marques et al (2007).

The amount of glucose is essential for measuring the glycemic index. Glucose is formed by
the breakdown of starch, begins in the mouth and continues in the stomach. Therefore, it is
important to monitor glucose levels during the first two hours after food consumption, over
short time intervals as was described by Sun et al. (2022).

The GI value was calculated for experimentally produced breads from samples prepared
according to the methodology seen above. The GI of the control sample was 73,7+0,6°.
Table 1: Glycemic Index of breads enriched by crickets

Bread Gl (%)
Control 73,7+0,6°
2% 72,27+0,79°¢
5% 70,85+0,65°
10% 68,45+0,512

*Values followed by a different superscript in a column differ significantly (p < 0.05).
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Replacing spelt flour with cricket flour at a total concentration of 2 %, 5 % and 10 % caused a
gradual decrease in GI, with the highest concentration (10 %) reaching the lowest GI (68.45 +
0.51%). The glycemic index was lower for the breads with the addition of crickets than the
control bread (p < 0.05) in all cases.

Glycemic Index of diferent breads

Glycemic Index (%)
A 0O N NN
A 00 O N b~ O
.|
'_
'_

2]
SN

C 2% 5% 10%

Samples of bread

Figure 1: Glycemic Index of breads containing cricket.

A similar trend of concentration and Gl dependence was demonstrated in other
experimentally produced bakery products containing insects (Zielinska et al., 2021). In a
study by Osimani et al (2018), they performed experiments with the production of cricket-
containing breads. It turned out that the bread containing 10 % of cricket powder was sensory
accepted by the evaluator, moreover, in terms of manufacturing technology, this concentration
was suitable for the dough preparation.

In vitro results show that the addition of cricket to the breads affects reducing GI. This and
other information about the effects of insects on human nutrition could be useful for the easier
integration of insects as a novel food.

Conclusion
Considering the results of our experiment is obvious that crickets as a substitute spelt in
bakery products, affect reducing Glycemic Index.
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Summary

In this work were evaluated samples of monofloral, rape and linde tree honey. Five monofloral honeys
were evaluated and each of these samples was 32 times measured. Raman spectroscopy with
subsequent statistical evaluation was used for measurement and subsequent evaluation. Raman
spectroscopy was chosen as an alternative method of physicochmenical analysis and
melissoapalynological analysis.

Keywords: monofloral; honey; rape; linde tree

Uvod

Jednodruhové kvétové medy vznikaji zahustovanim nektaru z rostlin a jsou pro spotiebitele
ve velké oblibé (Pita-Calvo, 2017). Jejich druhova identifikace vSak neni jednoducha,
v nyné&j$i dobé se vyuzivaji také metody pro hodnoceni autenticity na zdkladé DNA, nebo ty
zalozené na mikroskopii pylovych zrn a jejich nésledné porovnani s pylovou databazi (Sonia,
2015). Pro prikaz lze pouzit napifiklad Ramanovu spektroskopii. Tato metoda také slouzi
k detekci falSovani medd a ovéfeni jejich autenticity (Meo, 2017, Anklam, 1998). Hlavni
slozkou meda jsou sacharidy, jez tvofi az 95 % suSiny. Pfevazna vétSina sacharidll jsou
monosacharidy, a to zejména glukéza a fruktéoza (Pita-Calvo, 2017). V medu se vyskytuji
kyseliny, aminokyseliny, proteiny, a jiné latky, které jsou zde zastoupeny nejen z ditvodu
obsahu pyli, ale také ze slinnych zlaz véel (Escuredo, 2013, Da Silva, 2016). Ramanova
spektroskopie piedstavuje rychlou nedestruktivni metodu pro jinak pouzivané fyzikalné
chemické analyzy a melisso a palynologickou analyzu. Tato metoda je zalozena na principu
vymény energie jednobarevného svétla pfi interakei S elektronovym paprskem molekul
(Yang, 2011). Ramantv d¢j probiha tehdy, kdy dojde k netmérnému rozptyleni dopadajiciho
svétla, které zptisobuje vibra¢ni posun vinového ¢isla (Meo, 2017).

Material a metodika

Pro analyzu byly pouzity medy stodené od hobby véelait z celé Ceské republiky. Ze viech
skupin vzorkll byly vybrany k analyze dvé skupiny kvétovych medl a to 5 fepkovych a 5
lipovych medt. Kazdy ze vzorkli byl zméfen 32krat. U vSech vzorkli byla stanoven
refraktometrickd suSina a jednotlivé byla standardizovdana na poZadovanou hodnotu.
Standardizace probihala na zdkladé mnoZstvi vody ve vzorku, zméfené digitalnim
refraktometrem PAL (Antago, JPN). U vSech vzorkil bylo potfeba dosdhnout refrakce 65° +
0,5° brixd. Uprava vzorki probihala rozmichanim stanoveného mnozstvi destilované vody pii
navazce 10 g. Vzorky medu byly rozpouStény v ultrazvukové lazni (Bandelin, GER),
nasledn¢ vytemperovany na pokojovou teplotu a opétovné zméfeny pro kontrolu pozadované
refrakce. VSechny vzorky byly zpracovany v duplikatu, aby byla potvrzena spravnost
pfipravy a ndsledného meétfeni. Standardizované vzorky byly zméfeny Ramanovym
spektroskopem HR-TEC-X2-785 (StellarNet, USA) v rozsahu 3002000 vInového &isla cm™.
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Pouzit byl laser (Ondax, DE) o vlnové délce 785 nm s vykonem 91 mW. Kazdy
Z jednotlivych vzorkli byl zméfen 8krat. Data byly vyhodnoceny pomoci parametrického
parového Studentova T-testu.

Vysledky a diskuse
Mezi hodnocenymi jednodruhovymi kvétovymi medy byly potvrzeny rozdily v zaznamu
Ramanova spektra (Graf 1). Graf potvrzuje rozdil intenzity pro vinové Cisla (vinocet), které

jsou odpovédné za specifické vibrace (Li, 2017).
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Graf 1: Porovnani Ramanova zaznamu lipovych a fepkovych meda

potvrzeny v oblasti vinovych &isel 417, 515, 623 a 1577 cm™,

Tabulka 1: Srovnani vibra¢nich spekter fepkovych a lipovych medu

1150 1500 1550 1600 1650

1760 1750

Vinové &islo

1 Vibrace Intenzita
(cm™)
Repka Lipa
1540 (1577) | N-H" a C-N 2 amidu II 6+ 12% 554 + 537*
1370-1420 C-HP" lipidi a celulézy 3652 + 688 3724 £ 321
1200-1350 N-H? a C-N 2 amidd III 2569 + 793 2375+ 676
1200-1350 N-H" a C-N 2 amid 111 3373 + 647 3419 £+ 502
1000-1200 C-OacC-C* 5347 £913 5462 + 381
1000-1200 C-OacC-C* 6273 £ 1068 6621 £513
920 C-H & C-O-H® 2672 + 495 2749 + 331
900 C-HP 3871 + 690 4118 £ 455
820 C-H? 3974 + 745 4251+ 470
770 C-H" 1468 + 553 1451 £ 502
710 C-0, C-C-0,0-C-0? 3746 £ 1366 3990 £ 915
630 (623) cyklicka? 9309 +2619* 10150 + 1557*
520 (515) N-H 2 proteini 13897 + 4140* 14915 +2613*
420 (417) C-H?lipidu a celulozy 15291 + 5221* 16423 + 3354*
350 vibrace karbohydrati a proteinti 17352 + 7757 19158 £ 5191
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Legenda: 2 zména délky vazby, ° zména valenéniho thlu, ¥ namétené hodnoty. * statisticky
vyznamny rozdil mezi srovnavanymi skupinami (p<0,05)

Specifické piky ptfedstavuji obsah jednotlivych sacharidu (glukozy: 417, 437, 776, 790, 838,
856, 1028 cm™, fruktozy: 417, 515, 623, 911, 933, 1028, 1461 cm™, maltézy — 460, 920,
1028, 1130, 1370 cm™, sacharézy — 460, 1028, 1130, 1370 cm?! a dalsich sacharidi v medech
(Dell Anna, 2009, Zimmermann, 2015). K identifikaci rozdilného piku v oblasti 1577 cm™ je
potieba dalsi vyzkum, ktery potvrdi jeho specifické slozeni. Dle parametrického parového
Studentova T-testu jsou kvétové medy fepkové od medu lipovych velmi dobfe rozpoznatelné,
a to na hladin¢ vyznamnosti 95%. U grafu 1 mizeme vidét specifické piky pro jednotlivé
jednodruhové medy, které vznikaji v urcitém vlnoctu s uréitou intenzitou. Metoda Ramanovy
spektroskopie je vhodnou metodou k ovéfeni autenticity, a to na zakladé obsahu specifickych
sacharidi (Meo, 2017, Anklam 1998). Tato metoda muize byt spojena i s chemometrickou
metodou jako vhodny dopln€k k detekci falSovani meda (Li, 2012). Pokud by se Ramanova
spektroskopie skombinovala s PCR metodou, mizeme tak ziskat specifické sloZeni sacharidi
Vv jednotlivych vzorcich a také potvrzeni specifickych pylovych zrn fepky a lipy
(Aliakbarzadeh, 2016, Paradkar, 2001).

Zavér

Vysledky této prace ukazuji, ze metoda Ramanovy spektroskopie je vhodna k odliseni piivodu
medu fepkovych od medu lipovych. Tento rozdil je dan specifickym slozenim sacharidi u
jednotlivych druhit meda. Specifické piky vznikaji pfi urcité intenzité v konkrétnich vinovych
&islech, a to pfi vinodtu 417, 515, 623 a 1577 cm™.

Podékovani
Tato prace byla podpoifena programem aplikovaného vyzkumu Ministerstva zemédé€lstvi na obdobi
2017-2025, ZEME, &islo QK 1920344,
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Vliv pouzitého syridla na senzorické parametry ¢erstvych syru

Influence of used rennet on the sensory parameters of fresh cheeses

Vavrova Rizena, JaroSova Alzbéta, Salakova Alena
Ustav technologie potravin, Agronomicka fakulta, Mendelova univerzita

Summary

Cheese is an important group of dairy products, especially its source of protein, which makes it an
important component of human nutrition. Fresh cheese is made by precipitating milk protein by rennet
or other coagulants. It has a delicate milky taste and is characterized by a short shelf life. The aim of
this paper was to produce fresh cheeses from cow's milk with the help of four different rennets and to
monitor their influence on sensory quality. Chymax, Fromasse, Mikroren and Laktochym were used
for production of cheeses. Milk was collected from the farm for five consecutive months. Physico-
chemical parameters were determined for each milk and cheese sample, followed by sensory analysis
focusing on consistency and taste. The largest differences were recorded in titratable activity, no
significant differences in consistency and taste.

Keywords: cow milk; renneting; fresh cheese; milk coagulation; technological properties of
milk

Uvod

Syfidla jsou vyznamnou slozkou pii vyrobé syrd. Jsou to proteolytické enzymy, které ptisobi
Vv kyselé oblasti (JanStova et al.,, 2012). Mezi hlavni Zivoc¢isné enzymy fadime chymozin
apepsin. Kromé zivocisnych existuji i mikrobialni ¢i rostlinné enzymy, které se také
vyuzivaji pro srazeni mléka (Moschopoulou, 2011). V soucasné dobé se pouzivaji nejcastéji
mikrobidlni nahrazky syfidel, které jsou metabolizovany geneticky modifikovanymi
organismy (Jacob et al., 2011). Jsou to napiiklad kyselinové protedzy z plisni
(Rhizomucormiehei, Rhizomucorpusillus), kvasinek (Kluyveromyceslactis) ¢&i bakterii
(Escherichia coli) (Fox et al., 2017).

Syfitelnost je schopnost mléka srazet se syfidlem a tvofit syfeninu pozadovanych vlastnosti.
Je to cCasovy usek od piidani syfidla do mléka az do prvniho vyvlockovani mléka
(Cejna,2008). Sladké srazeni mléka probihd pomoci syfidla ve tfech fizich: Enzymaticka
faze, ve které enzymy hydrolyzuji vazbu mezi 105 a 106 aminokyselinou ve frakci k-kaseinu.
Cast fetézce je oddélena jako glykomakropeptid a druha &ast jako para k-kasein. V koagulaéni
fazi dochézi ke vzniku vapenatych mistkd a nasledné vzniku stabilni hydrofobni srazeniny.
Nasledné dochazi k synerezi, uvoliovani syrovatky, krajeni syfeniny, piipadné jeji dohiivani
(Law andTamime, 2010). V tercialni fazi pokracuje proteolyza kaseinu ptisobenim zbytkové
aktivity syfidla (Janstova et al.,2012). Cerstvé syry maji velmi vysoky obsah vody a jsou
ur¢eny pro rychlou konzumaci bez dalSiho zrani. Jako ptiklad lze uvést Cerstvy syr, tvaroh,
cream cheese a dalsi (Callec, 2002).

Cilem prace bylo hodnoceni vlivu pouzitého syfidla na senzorické parametry Cerstvych syra a
vytéznost v zavislosti na vstupni suroving.

Material a metody
Béhem péti mésict bylo odebirano ml¢ko z farmy, ze kter¢ho byly vyrabény cerstve syry.

Vyroba Cerstvych syri probihala v mlékaiském poloprovoze Ustavu technologie potravin
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Mendelovy univerzity v Brn€. MIéko bylo pasterovano na teplotu 72°C a zchlazeno na teplotu
32 °C. Do mléka (2 I) byla ptidana kultura (Chr. Hansen, Dansko). Po 40 minutach pfedezrani
mléka byl ptidan chlorid vapenaty a po pul minuté naméfené mnozstvi syfidla. Mléko se
nechalo 50 minut v klidu. Hotova syifenina byla pokrajena na kostky o velikosti 3x3 cm a byla
vlozena do pfipravenych syrafskych formicek. Hotovy syr 20 minut okapaval a poté byl
ptetocen, z divodu rovnomérného odkapu syrovatky. Tento postup byl opakovan jesté 2x po
20 minutéch.

Pro vyrobu byly pouzity 4 riizna syfidla a to Laktochym (Milcom, a.s., Ceska republika),
Mikroren (Milcom, a.s., Ceska republika), Fromasse (VML, Francie) a Chymax (Chr.
Hansen, Dansko). Senzorické parametry byly hodnoceny za pomoci 100 mm usecky a
fyzikéalné-chemické parametry byly stanoveny dle standardizovanych metod.

Vysledky a diskuze

Nejlépe hodnoceny z hlediska chuti byl syr se syfidlem Chymax, nasledoval se syfidlem
Fromasse, nejhlife byl hodnocen se syfidlem Laktochym, ziejmé z hlediska vyssi kyselosti
syra a piipadné hotkosti, ktera mohla byt zplsobena vétSim objemem pouzitého syfidla.
V grafu €.1 lze vidét, Ze z hlediska konzistence byly nejlépe hodnoceny vzorky syra vyrobené
Vv ¢ervnu, naopak méné¢ kompaktni a mekéi konzistenci mély syry vyrobené v fijnu. Tyto
zmény mohou byt zplsobeny fyzikdlné-chemickymi zménami ve slozeni mléka. Nejvétsi
vytéznosti dosdhly syry vyrobené pomoci syfidla Chymax. Primérnd vytéznost zde
dosahovala 92,20 g. Nejmens$i vytéznosti dosahovaly syry vyrobené pomoci sytidla
Laktochym, vytéznost zde dosahovala 84,35 g. Syfenina byla méné pevna a pruzna, coz mize
byt zplisobeno kvalitou pouzitého syfidla, které mélo vici ostatnim typim syfidel velmi
nizkou silu syfidla. Summer et al. (2002) ve své praci uvadi, Zze koagula¢ni vlastnosti mohou
byt ovlivnény riznymi faktory, mezi které fadi 1 koncentraci sytidla.

Senzoricka analyza konzistence a chuti
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Graf 1: Senzoricka analyza konzistence a chuti v prib&hu péti mésicti
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Tabulka 1: Fyzikalné-chemické slozeni mléka

mésic pH °SH tuk bilkoviny laktoza suSina

cerven 6,09+0,01 | 7,73+0.01 | 4,17+0,5 3,20+0,01 5,35+0,06 13,12+ 0,01

dervenec | 6,62+0,02 | 6,55+0,10 | 3,69+ 0,01 3,15+ 0,01 5,44+ 0,01 13,49+0,01

srpen 6,67£0,01 | 7,34+ 0,09 | 4,39+ 0,07 3,18+ 0,02 5,42+ 0,03 13,91+0,03
Zari 6,49+ 0,02 | 8,15+£0,03 | 4,17£0,01 | 2,79+ 0,03 5,23+ 0,17 12,91+0,01
fijen 6,43+ 0,02 | 8,65+0,39 | 4,30+ 0,01 3,56+ 0,01 5,11+ 0,01 14,89+0,06

Nejvétsi rozdily byly zaznamenany u °SH (Tabulka 1), kdy v mésici ¢ervnu melo mléko
7,73 °SH, zatimco v Cervenci se hodnota snizila na 6,55 °SH. V srpnu byla hodnota °SH op¢t
vyssi, a to 7,34 a v mésicich zafi az tijen byla primérnad hodnota °SH 8,4. Zmény obsahu tuku
maji také vliv na vyslednou syfitelnost. S rostouci tucnosti se syfitelnost zhorsuje, dochazi
K horSimu smrs$tovani, coz mohou zpusobovat tukové globule, které zpomaluji srazeni
a tvorbu gelu (Walstra, 1993).

Zavér

V této praci byl hodnocen vliv pouzitého syfidla na senzorické parametry cerstvych syrt. Lze
konstatovat, Zze vybér syfidla mlize mit vliv na vyslednou vytéZznost syra, chut a konzistenci.
Dutlezitym faktorem je i mnozstvi syfidla, které mize ovliviiovat chut, zejména hoikost syra.
Velkou roli hraje 1 sloZeni vstupni suroviny, ze které jsou syry vyrabény.
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Ready-to-eat foods as a possible source of H. pylori infection for human

Furmancikova Petra, St’astkova Zora, Navratilova Pavlina, Bednaiova Ivana,
Steinhauserova Iva

Department of Animal Origin Food and Gastronomic Sciences, Faculty of Veterinary Hygiene and Ecology,
University of Veterinary Sciences Brno

Summary

H. pylori is currently found in more than half of the human population and it causes serious diseases
of the gastrointestinal tract such as gastritis, gastric ulcers, mucosa-associated lymphoid tissue
lymphoma, or adenocarcinoma. Due to its zoonotic potential, H. pylori infection may be transmitted to
humans through contaminated raw materials and food of animal origin, among other means. The aim
of this study was to evaluate the microbial quality of ready-to-eat foods. Attention was paid primarily
to the pathogenic bacterium H. pylori. The presence of H. pylori in ready-to-eat foods was
demonstrated by the presence of the gimM gene using nested-PCR. H. pylori was detected in 25 (50%)
samples of the total number 50 samples. The most positive samples (59%) were found in the group
ready-to-eat foods containing pastries (n = 29).

Keywords: food safety; contamination; hygiene; nested-PCR

Introduction

The consumption of ready-to-eat foods (RTE foods) is constantly increasing worldwide.
Factors influencing the consumption of RTE foods include the changing lifestyle and
preferences of consumers who are looking for a combination of nutritionally rich foods with
their easy and quick preparation. Equally important factors increasing the consumption of
these foods are the current economic influences and the COVID-19 pandemic (Castrica et al.,
2021).

The Codex Alimentarius defines RTE foods as foods (including beverages) that can be raw,
cooked, processed or otherwise prepared and are in the form in which they are consumed
directly by consumers (Codex Alimentarius, 2004). There is a wide range of these foods, from
simple salads to complex dishes. However, unless RTE foods are made under hygienic
conditions and safety, these foods can serve as a good medium for the growth of various
pathogenic microorganisms. Due to the lack of heat treatment of RTE foods before their
consumption, it is necessary to take into account the possible microbiological risks related to
the safety of these foods. Therefore, the issue of microbial safety and quality of RTE foods
has become an important topic in the protection of public health (Mengistu et al., 2020).

RTE foods can be an important source of the pathogenic bacterium H. pylori (Quaglia et al.,
2018). It is estimated that more than 50% of the world’s population is currently infected with
this bacterium (Kao et al., 2016). The routes of transmission of H. pylori are not yet precisely
known, but it has been shown that food can play an important role in the spread of this
bacterium in the human population (Vale and Vitor, 2010).

Material and methods

In this study, 50 samples of RTE food were purchased and analyzed. The selection of samples
included different types of these foods (for example sandwich n = 5; baguette n = 11; salad n
= 13; wrap n = 4; smoked salmon n = 3; smoked mackerel n = 2; carpaccio n = 1; tortillan =
2). The emphasis was put on the presence of an animal component in the sample when
selecting samples. The samples were purchased within 5 sampling in 6 different retail food
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stores in the Czech Republic. Samples were transported and stored at 2-4 ° C. Analyzes were
performed no later than two hours after the purchase of samples.

Bacterial DNA was isolated from RTE food samples using two different Kits, the DNeasy
mericon Food kit (QIAGEN®) and NucleoSpin Microbial DNA (Macherey-Nagel). Detection
of H. pylori was performed by nested-PCR. This molecular biological method uses two pairs
of primers to increase the specificity of the reaction: one pair of external primers and one pair
of internal primers. The internal primers are seeded onto a sequence that is bordered by the
external primers. First, the reaction with the external primers is performed and the resulting
product is used as a template for the reaction with the internal primers. This combination of
primers increases the probability of amplifying only that specific stretch. Oligonucleotide
primers were used for the amplification according to the publication by Quaglia et al. (2009).
The reaction mixture was prepared from PPP Master mix (Top-Bio s.r.o., Vestec, Czech
Republic), PCR H20 (Top-Bio s.r.o., Vestec, Czech Republic), Hp 1 and Hp 2 (0.5 uM).
Then 2 pl of extracted DNA was added to 23 ul of this mixture. The nested-PCR method was
performed using a thermocycler under the following conditions: 95 °C for 2 min, followed by
33 cycles (94 °C for 1 min, 61 °C for 2 min, 72 °C for 1.5 min), the final synthesis at 72 °C
for 5 min and cooling to 6 °C. At the end of the amplification, 2 pl of the final product from
the first reaction were added to the second reaction mixture of the same composition as in the
first reaction, only with the difference of the primers added (Hp 3 and Hp 4). The
amplification conditions of the second reaction were as follows: 95 © C for 2 minutes,
followed by 30 cycles (94 °C 1 min, 62 °C 2 min, 72 °C 1.5 min), final synthesis 72 °C for 5
minutes. The samples were cooled to 6 °C. Electrophoretic separation in 1.5% agarose gel
followed by visualization under UV light was used to detect PCR products. The
electrophoresis was performed at 120 V, 90 mA for 60 min. DNA Ladder of 100-4000 bp
(Lonza Rockland, Inc., Rockland, USA) was used as a marker. H. pylori DNA from a strain
obtained from a human gastric mucosal sample was used as a positive control.

Results and Discussion

Samples of RTE foods were divided into the following three groups: RTE foods containing
pastries (n = 29), salads (n = 13) and others (n = 8). In this study, a total of 50 RTE food
samples were analyzed using the nested-PCR molecular biological method. Of the total
number of samples, 50% were tested positive for H. pylori. The highest number of positive
samples (59%) was found in the group of RTE foods containing pastries (sandwich n = 2;
baguette n = 7; wrap n = 3; croissant n = 1). In the second group (salads) the presence of the
glmM gene was confirmed in 31% of the samples. In the group marked other, the presence of
H. pylori was confirmed in 50% of the samples (carpaccio n = 1; shrimps from surimi n = 1;
smoked salmon n = 1; smoked mackerel n = 1). Meng et al. (2007) found the presence of H.
pylori in 44% of analyzed RTE foods. Sushi samples containing raw tuna slices using
multiplex PCR were analyzed in this study. Samples of sushi were purchased directly at the
restaurant. Because it is highly unlikely that H. pylori resides in living tuna fish, Meng et al.
(2007) suggest that the original source of H. pylori in the samples may be chefs and workers
who prepare the sushi. The sushi might be contaminated through workers’ hands, water, tools
and equipment that they used. In an Iranian study analyzing a total of 550 ready-to-eat food
samples, 74 samples were tested positive for H. pylori (13%). The most commonly
contaminated were different type of salads such as fruit salads, olive salads and salads from
restaurants (Hemmatinezhad et al., 2016). Poms et al. (2001) tested the survival of H. pylori
in ready-to-eat foods at 4 °C. In this study various ready-to-eat foods were inoculated H.
pylori and observed the survival of it at 4 °C under aerobic conditions. H. pylori was
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recovered from inoculated pasteurized milk and tofu samples up to 5 days later. It was also
recovered in inoculated leaf lettuce and raw chicken up to 2 days later. Based on the results
obtained by Poms et al. (2001), in this study we assume that H. pylori may survive in food
and subsequently infect consumers.

Conclusion

The routes of transmission of H. pylori to humans are not exactly known, but foods are among
the most frequently mentioned vehicles. The results of this study show that ready-to-eat foods
appear to be a possible source of H. pylori infection for humans. However, more
comprehensive study, including more samples from several markets and also restaurants, may
provide more valuable information about the prevalence of H. pylori in RTE foods and may
provide more insight into the mechanism of transmission of H. pylori.
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The Effectiveness of a Husked White Lupine Seed Meal Based Diet on the
Production Indicators of Ducks During the Fattening Period

!Kutlva$r Martin, Strakova Eva, Suchy Pavel

!Faculty of Veterinary Hygiene and Ecology, University of Veterinary Sciences Brno

Summary

The results of the work were based on experimental biological monitoring, where diets with different
sources and protein-content components were tested in the fattening of Cherry Valley ducks. The aim
of this work was to verify the possibility of replacing soybean extract meal with meal from the Zulika
variety of husked white lupine seeds. The control group of ducks was fed a complete soybean protein-
based feed mixture and the experimental group was fed a complete lupine protein-based feed mixture
with 50% and 100% replacement of soybean extract meal. The experiment’s results prove that a
lupine-based diet has a positive effect (P < 0.05) on the live weight, mortality, feed mixture conversion
and overall fattening efficiency of ducks, as expressed by the fattening efficiency index.

Keywords: Feed mixture; white lupine; Zulika, duck, fattening

Introduction

Regarding animal nutrition, the European Union is asking individual member states to be self-
sufficient when it comes to producing protein feed. In the Czech Republic, legumes appear to
be an appropriate protein crop given that lupines are considered particularly effective from the
viewpoint of raw protein production or, in other words, from the viewpoint of producing
essential amino acids. Lupine protein is characterised by a high proportion of arginine,
essential amino acids in poultry nutrition. As many authors have documented, lupine seeds
and green matter is seen as a very good source of protein in livestock nutrition (Uhlifova et
al., 2018; Hejdysz et al., 2018; Kubis et al., 2018). Yang et al. (2017) points out that it is also
important to assess the impact of white lupine of the health of animals when it comes to the
optimal use of white lupine seeds in diets intended for fattening ducks.

Material and Methods

The submitted work presents the partial results of the doctoral work. The aim of the doctoral
work is to verify the possibility of replacing soybean extract meal with the Zulika variety of
husked white lupine seed meal in complete feed mixtures intended for fattening broiler
chickens and ducks. The presented work focuses on selected production indicators obtained
from the biological monitoring of feeding ducks with a fattening period of 42 days. The
results expand on the issue that was presented at the “XXIIlI Conference of Young Scientists
with International Participation” in 2021. The design of the biological monitoring was based
on experiments on Cherry Valley broiler ducks that were fed complete VKCH feed mixture
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pursuant to Utility Sample No. 31532. For experimental biological monitoring, the feed
mixture was optimised and balanced so as to biologically verify both the 50% and the 100%
replacement of soybean extract meal with husked white lupine seed meal. Three groups of
broiler ducks were created: the KO% control group — feed mixture based on soybean extract
meal with meal (F 34 + M 34 pieces), the experimental group P50% — 50% replacing soybean
extract meal with lupine meal (F 34 + M 34 pieces) and the experimental group P100% —
100% replacing soybean extract meal with lupine meal (F 34 + M 34 pieces). The groups
were monitored separately based on sex. The utility indicators were expressed both in terms
of sex and without sex differentiation on the grounds of practical application of achieved
results in agriculture, where, in the Czech Republic, poultry fattening is usually done without
regard for sex differentiation. From the obtained efficiency results , the presented work only
illustrates partial results, particularly in the development of live weight in the monitored
phases of the fattening period, the mortality, the feed mixture conversion and the fattening
efficiency index, labelled as the European factor of production effectiveness, where given an
excellent gene pool and environmental conditions, this index exceeds 300. A fattening value
of 300 or more is considered cost effective. Biological monitoring is conducted in an
accredited lab at the Veterinary University in Brno with controlled temperature, light and
feeding technology regime in a deep litter. The results were processed using mathematical-
statistics methods (Unistat 5.6), using Tukey-HSD tests. The files are characterised by a mean
value (X) and standard deviation (+ SD). The difference between the average values was
tested on the significant level of P < 0.05 (ab, cd).

Results and Discussion

The results of the work were processed and evaluated both in terms of sex and without regard
for sex differentiation. The results will be presented at the conference comprehensively. The
results without regard for sex differentiation are presented below. Table 1 illustrates the
average live weight of Cherry Valley ducks without sex differentiation in partial phases of the
fattening period. Statistically significant differences (P < 0.05) between the monitored groups
were monitored from the 10" day of fattening in favour of the P100% group, which recorded
the highest average live weight in the monitored phases of fattening. No ducks died during the
whole fattening period (42 days). Four male ducks died in the KO% control group, and one
duck died in the P50% and P100% experimental group respectively. Table 2 illustrates the
feed mixture conversion at individual stages from the beginning of the fattening. The feed
mixture conversion is one of the most significant factors of economic prosperity in poultry
fattening. During monitoring of the feed mixture conversion at individual stages from the
beginning of the fattening, the P50% group (Table 2) recorded the best conversion at the end
of the fattening.

Table 1: Average live weight of ducks without regard for sex differentiation (FM) in kg

FM | 1%t day | 10tday || 21tday | 35"day | 42™day

K0% 0.05 + 0.005 0.24bd +0.057 | 1.02bd +0.138 | 251b+0.254 [ 3.22b+0.279
P50% 0.05 + 0.005 0.32bc+0.030 | 1.28bc+0.101 | 2.530+0.230 | 3.39a+0.268
P100% 0.05 + 0.004 0.35a+0.040 | 1.37a+0.135 | 2.85a+0.246 | 3.47a+0.279
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Table 2: Feed mixture conversion in ducks without regard for sex differentiation (FM) in g/kg
of live weight at individual stages from the beginning of the fattening

FM | 1t-10t"day | 1t-21tday |  1t-35tday | 1%t- 42" day
K0% 1.13 1.46 1.82 2.33
P50% 1.17 1.45 2.11 2.27
P100% 1.11 1.46 2.06 2.71

According to the fattening efficiency index for the whole fattening period (Table 3), the P50%
experimental group proved to have the best fattening efficiency.

Table 3: Fattening efficiency index (FEI) of Cherry Valley ducks without regard for sex
differentiation (FM)

FEI [ FEI [ %

K 317 100.0
P50% 344 108.6
P100% 299 94.4

Our results are in line with the work of Olver (1997), who ascertained no negative effects (P <
0.05) when studying white lupine (Lupinus albus, Buttercup variety) in Cherry Valley ducks
on the live weight, carcase weight and weight content of carcase. Similarly, a study conducted
by Jetabek et al. (2017) also confirmed that using white lupine in nutrition intended for
poultry fattening categories is safe.

Conclusion

Based on the results obtained during the fattening period of Cherry Valley ducks factoring in
sex and without sex differentiation and based on the experience acquired in the QJ1510136
project conducted by the National Agency for Agricultural Research, supported by the
Ministry of Agriculture of the Czech Republic, with the support of the achieved feeding
efficiency index value, we believe that 50% replacement of soybean extract meal with the
Zulika variety of husked white lupine seed meal seems optimal.
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Aktivita glutathion peroxidazy v plné krvi klinicky zdravych psi - pilotni
studie

Activity of glutathion peroxidase in full blood of clinically healthy dogs — a
pilot study

1Zentrichova Viola, 'Pechova Alena

Fakulta veterindrni hygieny a ekologie, Veterindrni univerzita, Brno

Summary

Glutathion peroxidase (GPx) is an important antioxidant. It is responsible for transformation of
hydrogen peroxide into water. There is a need for more studies, looking into glutathion peroxidase
levels in dogs. So far, there is no generally accepted reference range. The aim of this pilot study was
to measure glutathion peroxidase level in full blood of clinically healthy dogs. The secondary goal was
to identify factors affecting the activity of GPx. The assay was performed using an automatized
biochemical analyzer and commercially available kits (Randox). A total of 42 samples were analyzed.
The average GPx activity was 1170 ukat/l and the median was 1155 ukat/l. The minimum value was
725 ukat/l and the maximum 1708 ukat/l. Furthermore, the dogs were divided into groups according
to size, age and sex, but none of these factors had a statistically significant effect. However, a
numerical difference was observed for sex - males had higher GPx activity than females and castrated
individuals had higher activity than intact animals. These factors should therefore be considered when
selecting a group of animals for further research.

Keywords: antioxidant; selenium; sex; age; size; canis

Uvod

Glutathion peroxidaza je diileZity antioxida¢ni enzym. Chrani organismus pied hydroperoxidy
vodiku katalyzou jejich pfemény na vodu. Je dillezitym ukazatelem antioxida¢ni kapacity a u
nékterych druhid zvifat miize byt pouZita jako nepfimy ukazatel zdsobeni organismu selenem
(Harapin et al., 2000; Wichtel et al., 1996). Jeji pouziti k tomuto ucelu u psu zatim nebylo
spolehlivé prokazano (Stowe et al., 2006; van Zelst et al., 2016). Také do dnesni doby nebyly
vytvofeny zadné obecné uznavané referencni hodnoty pro aktivitu glutathion peroxidazy u
pst, at’ uz v plné krvi, séru, nebo jinych biologickych materidlech. Cilem této pilotni studie
bylo zméfit aktivitu GPx v plné krvi psii. Dal$im cilem bylo identifikovat faktory, které
aktivitu tohoto enzymu ovliviiuji. Hodnoceny byly vék, vdha a pohlavi psti.

Material a metody

Vzorky byly ziskdny ve spolupraci s veterinarnimi lékafi v rdmci jejich preventivni a
diagnostické ¢innosti. Majitelé pst uvedli informace o veku a pohlavi a psi byli pfed odbérem
zvazeni. Odbér probihal zv. cephalica antebrachii. Pfiblizn¢ 1 ml krve byl odebran do
zkumavek s heparinatem sodnym. Vzorky byly nasledné zamrazeny na -80°C a rozmrazeny
az bezprostiedné ptfed analyzou. Celkem se podafilo ziskat 42 vzorkl. Samotnd analyza
probihala pomoci komeréné dostupného setu (Randox) na automatickém biochemickém
analyzatoru dle metody popsané Paglia a Valentine (1967). Pro statistické zpracovani dat byl
pouzit program UNISTAT 6.0 (Unistat Ltd, Londyn, Velk4 Britanie). Normalni rozloZeni dat
bylo testovdno pomoci Kolmogorov-Simonova testu a dle vysledki byla pouzita
jednofaktorovdi ANOVA nebo Mann-Whitney U test. Hladina statistické signifikance byla
urCena na p < 0,05.
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Vysledky

Primérna aktivita glutathion peroxidazy v plné krvi psti byla 1170 pkat/l, median byl 1155
pkat/l. Minimalni hodnota byla 725 pkat/l a maximalni 1708 pkat/l. Graf 1 znazornuje
rozlozeni hodnot v souboru vzorki.
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Graf 1: RozloZeni hodnot v souboru vzorka

Vysledky pro jednotlivé skupiny pst (rozdélené dle véku a velikosti zvifat) jsou uvedeny
v Tabulce 1. Tabulka 2 prezentuje vysledky dle pohlavi a kastrace. Pro zadny ze sledovanych
faktord nebyla pozorovana statistickd vyznamnost. Ciselny rozdil byl ale pozorovan u
pohlavi, kdy samci méli vyssi aktivitu GPx nez samice a kastrovani jedinci vyssi aktivitu nez
intaktni zvifata.

Tabulka 1: Primérnd aktivita glutathion peroxidazy dle véku a velikosti

Vek (roky) Vaha (kg)
<2 3 4 5-6 7-9 >10 <10 10-30 > 30
Pocet psit 7 7 7 6 8 7 11 18 13
Aktivita GPx (pkat/l) 1114 1278 1172 1094 1169 1181 1217 1106 1158
Tabulka 2: Primérna aktivita glutathion peroxidazy dle pohlavi a kastrace
Pohlavi Kastrace Samice Samci
Samec Samice Ano Ne Kastrované  Nekastrované | Kastrovani  Nekastrovani
Pocet pst 19 23 22 20 14 9 8 11
Aktivita GPx 1200 1144 1124 1220 1122 1180 1129 1252
(ukat/1)
Diskuze

Nase vysledky aktivity glutathion peroxiddzy v krvi se shoduji s pfedchozimi studiemi.
Plavec et al. (2008) naméfili median 910 pkat/l u 31 zdravych pst. Dalsi dvé studie
vyjadfovaly aktivitu GPx na gram hemoglobinu, misto na objemovou jednotku. Za
predpokladu, ze referenéni rozmezi hemoglobinu je 120-180 g/l (KLMZ, 2022), Kapun et al.
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(2012) uvadi aktivitu 790-1185 pkat/l pro 17 zdravych pst. Tomsi¢ et al. (2016) potom 960—
1140 pkat/l u 30 zdravych zvifat. Jediny statisticky vyznamny faktor ovliviwujici aktivitu GPx
v krvi uvadény drivéjSimi studiemi je vek psu. V plné krvi (Stowe et al., 2006) i v plazmé
(Vajdovich et al., 1997) glutathion peroxidaza stoupala s vékem. To se nam ovSem nepodafilo
potvrdit.

Zavér

Nase vysledky a zavéry odpovidaji diive publikovanym studiim, s vyjimkou stoupani aktivity
glutathion peroxidazy s vékem, které jsme nepotvrdili. I kdyz naSe studie vySetfovala vétsi
skupinu psit nez diivéjsi prace, stale tento pocet psit neni dostatecny. Pti vybéru jedinct pro
dals$i vyzkum by mél byt bran zfetel na vék, pohlavi a kastracni status pst. Dale je vhodné
stanovovat obsah hemoglobinu, aby byla studie porovnatelna s vice zdroji.
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Studia byla finan¢né podpofena projektem IGA VETUNI 201/2021/FVHE.
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Analyza vysledku kontrolni ¢innosti Statni veterinarni spravy
na hospodaistvich v letech 2016 — 2020

Analysis of the results of control activities of the State Veterinary
Administration on farms in the years 2016-2020

Svestkova Michaela

Fakulta veterinarni hygieny a ekologie, Veterindrni univerzita Brno

Summary

The State Veterinary Administration, as part of its inspection activities, carries out several thousand
inspections every year at establishments such as the breeder's holding. This paper is devoted
to the analysis of the results of non-administrative inspections, so-called from the field, which were
carried out in the years 2016-2020. For these, the Pl's are the following: cross compliance (cc),
epizootiological (edo) and animal welfare (wel). It is the evaluation of inspection points that is crucial
for breeders during the inspection. They are designed so that the final result bears the maximum
telling value. The aim is at entities such as natural persons, individual entrepreneurs and legal
entities. For animal species, this applies to cattle, sheep, goats, horses, pigs, poultry and waterfowl,
runners, farmed game and freshwater fish. Data from the Central Veterinary Administration of the
State Veterinary Administration were used for the analysis. The general evaluation of the data was
carried out using Microsoft Excel. The aim of this paper is, based on the results from the inspection
activities of the State Veterinary Administration, to analyze the most common violations
at establishments such as the breeder's farm in the years 2016-2020, to evaluate the degree of severity
and, if necessary, to suggest options that could help breeders to prevent given offenses.

Key words: inspection; control; livestock; animal protection; welfare; epizootiology; cross
compliance

Uvod

Statni veterinarni sprava (2022), dale SVS, uvadi, ze v ramci dozoru péce o pohodu zvifat
se vychazi predevSim ze zdkona ¢. 166/1999 Sb., o veterinarni péci a o zméné nékterych
souvisejicich zakontd, ve znéni pozdéjSich predpisti (veterindrni zdkon) a dale ze zdkona
€. 246/1992 Sb., na ochranu zvitat proti tyrani, ve znéni pozdéjSich predpist. Tyto pravni
predpisy stanovuji poZadavky, jak zvifata spravné chovat astarat se o né ataké uvadéji
zakdzané postupy chovu a manipulace se zvitaty. Definované standardy jsou vSak
povazovany za minimalni poZadavky na zajiSténi zakladnich biologickych, fyziologickych
a etologickych potieb zvitat.

Kontroly dodrzovani podminek legislativy v oblasti ochrany zvifat a dobrych Zivotnich
podminek zvitat provadi v ramci celé Ceské republiky SVS (2021). Krajské veterinarni
spravy (KVS) vykonavaji dozor nad dodrzovanim povinnosti ulozenych chovatelim a
ostatnim fyzickym a pravnickym osobam na Useku ochrany zvifat a péci o jejich pohodu
podle jejich izemni piislusnosti. VySetfovani trestné ¢innosti na daném useku provadi Policie
CR v soucinnosti se statnim zastupitelstvim.

Samotné kontroly jsou planovany na zdklad€¢ centrdln¢ provedené analyzy rizika nebo
podaného podnétu. V piipadé, ze jsou béhem kontroly zjistény nedostatky, které neni mozné
na misté odstranit, je chovateli ulozen zavazny pokyn se stanovenym terminem k napravé
téchto nedostatkli. Splnéni zadvazného pokynu je pfezkoumavano béhem nasledné kontroly
(SVS, 2021).
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Material a metody

Pro analyzu vysledka kontrolni ¢innosti SVS na hospodaistvich byla pouzita data ziskana
od Ustfedni veterinarni spravy Statni veterinarni spravy. Databaze obsahuje tdaje
z neadministrativnich kontrol provedenych v letech 2016-2020. Celkem se jedna o 25 905
zaznamu provedenych kontrol na poctu 25 606 provozoven typu hospodéistvi chovatele.

Cilem bylo vyhodnotit nasledujici:

e kontrolovana hospodafstvi dle typu subjektu (FO, FO-P, PO),

e provedené kontroly celkem a kontroly dil¢i (dale DK) (epizootologické = ,.epi®, cross
compliance/kontrola podminénosti = ,,cc*, welfare = ,,wel*“) — vyhodnoceni mnozstvi
kontrol nevyhovujicich,

e mira pochybeni dle typu subjektu vs. dil¢i kontroly,

e analyza miry poruSeni kontrolnich bodii v ramci jednotlivych druhti zvifat (skot, ovce,
kozy, kong, prasata, dribez hrabavd, dribez vodni, bézci, farmova zvétr, ryby
sladkovodni).

Data byla nasledné zpracovéana a graficky vyhodnocena v programu Microsoft Excel 2019.

Vysledky a diskuze
Tabulka 1: Pocet kontrolovanych hospodaistvi dle typu subjektu v letech 2016-2020.
. fyzicka osoba - | pravnicka
fyzicka osoba podnikatel osoba celkem
2016 276 2640 2199 5115
2017 225 3066 2398 5689
2018 304 2797 2274 5375
2019 325 2383 2067 4775
2020 271 2244 2137 4652
celkem 1401 13130 11075 | 25606

Nejvyssi pocet hospodarstvi, kde byla uskutecnéna inspekce byl zjistén u fyzickych osob —
podnikateld. Tento vysledek je dan zakladni podminkou SZIF (2022) pro ziskani zemé&délské
dotace, tj., ze zadatel musi byt zemédé&lskym podnikatelem a aktivnim zemédélcem.
U pravnickych osob je pocet kontrolovanych hospodaistvi podobného rézu jako u
podnikatelt, a to opé€t ze stejného diivodu. Pii hodnoceni poc¢tu kontrolovanych hospodatstvi
celkem mezi jednotlivymi roky nebylo zjisténo vyraznéjsich odlisnosti.

Tabulka 2: Vyhodnoceni provedenych a z toho nevyhovujicich kontrol dle typu DK v letech
2016-2020.

pocet .
kontrol | kontroly kontr_c‘)‘ly kontroly k°""8'y kontroly kontro‘!y pocet., , | nevyhovujici
q »epl « ,,CC w ,wel nevyhovujicich
(DK »EPI . .| »CC | S.wel coi Lk I celk kontroly v %
celkem) nevyhovujici nevyhovujici nevyhovujici | kontrol celkem
2016 5267 3329 303 575 83 1938 231 617 11,71
2017 5601 3601 256 547 64 2000 235 555 9,91
2018 5314 3441 253 545 80 1873 281 614 11,55
2019 4881 3111 326 534 70 1770 334 730 14,96
2020 4842 3276 281 435 55) 1566 294 630 13,01
celkem | 25905 16758 1419 2636 352 9147 1375 3146 12,14

Dil¢i kontroly epizootologické (,,epi) a cross compliance (,,cc*) byly v nekterych piipadech
provedeny 1-3krat v daném roce v ramci jednoho hospodaistvi/subjektu. Proto jsou zde poéty
vyssi, nez jak je uvedeno v tabulce 1. Nevyhovujici kontroly u DK ,.epi“ tvoii 8,46 %,
u,.cc“ 13,35 % a u kontrol ,,wel* je to 15,03 %. Tento vysledek poukazuje na vyssi Cetnost
poruseni v oblasti welfare. Pfi hodnoceni v letech se nevyhovujici kontroly pohybuji zhruba
od 10 do 15 %. Nejmén¢ vykazuje rok 2017, naopak nejvice zjis§ténych pochybeni bylo v roce

2019.
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Graf 1: Mira pochybeni dle typu subjektu vs. typu DK (v %).

Jelikoz u fyzickych osob nejsou provadény kontroly cross compliance, nebyla zde zjisténa
zadna hodnota. DK ,,cc®, jak uz je zminéno u tabulky 1, jsou provadény u fyzickych osob —
podnikatelti a osob pravnickych. V ramci hodnoceni téchto dvou typt subjektd (FO-P a PO)
vykazuje DK ,,cc* nejvyssi miru pochybeni. Nasleduje welfare a nejméné déla chovatelim
problém napliiovat pozadavky u kontrol epizootologickych. Znepokojujicim vysledkem
je vysoka mira pochybeni u fyzickych osob u obou DK. V oblasti welfare je to 33,06 %
a u epizootologie 27,48 %. Divodem k tomu miize byt napt. nulova finan¢ni motivace (FO
nezadaji o dotace) a mnohdy také nevédomost, $patnd informovanost a nizka uroven vzdélani
Vv oblasti chovatelstvi a veterinarni péce.
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Graf 2: Poruseni kontrolnich bodt v rdmeci jednotlivych druht zvitat.
Kontrolni body jsou zjistované oblasti ¢i dokonce konkrétni otdzky na chovatele, kterymi
jefizen cely prubéh kontroly. Nejvy$§i mmnozstvi porusenych kontrolnich bodt bylo
zaznamenano u skotu, ovci, prasat, koz a koni, pravé v tomto potadi.

Zavér

Analyza kontrolni ¢innosti Statni veterinarni spravy na hospodaistvich v letech 2016-2020
vychéazi zpoctu 25 606 provozoven typu hospodaistvi chovatele a 25 905 provedenych
kontrol. Jednotlivé kontroly jsou déleny na tzv. dil¢i kontroly z oblasti epizootogické, cross
compliance (kontrola podminénosti) a welfare.

Z hlediska typu subjektu bylo nejvice kontrol provedeno u fyzické osoby — podnikatele
a pravnické osoby. Dlvodem k tomu je zékladni podminka ze SZIF, kterd udava zadateli
0 dotaci povinnost byt zeméd€lskym podnikatelem a stim jsou zde spojené i povinné
provadéné kontroly podminénosti. Co se tyce prokdzani miry pochybeni v ramci typu
subjektu a typu dil¢i kontroly, tak nejvyssich ¢isel jednoznaéné dosahovala fyzicka osoba, jak
v oblasti epizootologické, tak i welfare. Tento fakt je velmi znepokojujici a bylo by vhodné
se vV tomto sméru vice zaméfit na odstranéni pficiny. Zde mimo jiné také hraje roli nulova
finan¢ni motivace, kdy fyzické osoby nemohou Zadat o dotace, tzn., nejsou nijak financné
ohodnoceni a motivovani. Hlavnim ddvodem je vSak nedostate¢na informovanost o
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veterindrni péci a nizkd uroven vzdélani v oboru chovatelstvi. V tomto sméru by bylo vhodné
ze strany SVS provadét pravidelné workshopy a Skoleni z oblasti jak veterinarni péce, tak
prave i chovatelstvi, a pfedevs§im tomu zajistit vhodnou propagandu. Je nutné, aby se potiebné
informace dostaly k co mozZna nejvy$§imu poctu chovateld.

Podékovani

Timto dékuji panu Mgr. et Ing. Truhlafovi, Dr. h. c. z Ustiedni veterinarni spravy Statni veterinarni
spravy za souhlas k poskytnuti vysledkil kontrolni ¢innosti SVS CR a rovnéz pani Ing. Richtrové
za perfektni spolupraci pii generovani databéze. Sou¢asné bych rada podékovala také svému Ustavu
ochrany a welfare zvifat a vefejného veterinarniho 1ékatstvi za podporu pfi snaze 0 ziskani téchto dat.
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PoSkozeni jater zjiSténa na jatkach a welfare zvirat

Liver damage detected in slaughterhouses and animal welfare

Valkova Lenka, Voslarova Eva, VeCerek Vladimir

Fakulta veterindrni hygieny a ekologie, Veterindrni univerzita Brno

Summary

We monitored liver damage in cattle, pigs, sheep, goats, rabbits and poultry slaughtered in
slaughterhouses in the Czech Republic in the period from 2010 to 2019. In all species, the incidence of
liver damage was higher in adult animals compared to fattened and young animals. In cattle and pigs,
it was also higher in young culled from farms in comparison to fattened and young animals. When
comparing adult animals of different species, the highest incidence of liver damage was found in dairy
cattle (46.13%), followed by sows (17.43%), sheep (13.07%) and goats (4.04%). When comparing
fattened and young animals, the highest incidence of liver damage was found in young cattle, i.e.
heifers (14.79%) and bulls (8.12%), followed by finisher pigs (11.26%), lambs (5.04%) and kids
(0.75%). When comparing young culled from farms, a higher incidence of liver damage was found in
piglets (29.40%) than in calves (17.12%). When comparing poultry and rabbits, the highest incidence
of liver damage was found in laying hens (23.44%), followed by turkeys (3.35%), ducks (1.89%),
geese (1.15%), broiler chickens (0.08%) and rabbits (0.05%). The results provide an overview of the
prevalence of liver damage in slaughtered animals that can be used for defining measures needed to
improve liver health in farm animals.

Keywords: farm animals; meat inspection; health

Uvod

Jatra predstavuji hlavni organ metabolismu u zvifat. Jejich dobra kondice vyznamné piispiva
k celkovému zdravi zvifat, jejich naruseni naopak zhorSuje zdravi zvitfat a tim také pohodu
zvitat. Vzhledem ktomu, Ze jsou jatra ustfedim mnoha travicich, metabolickych
I produk¢nich procest, je dulezité dobfe porozumét vSem faktorim, které maji vliv na jejich
funkci. K naruSeni jater dochazi zpravidla pfi naru$eném metabolismu, a to nejcastéji
z diivodu nedostatkll ve vyziveé zvitat. Nebo jsou jatra narusena v disledku parazitarni invaze
jako cilového organu nebo jako organu migrace parazitii v ramci standardni anebo nahodné
migracni cesty v organismu zvifat. Jatra mohou byt poSkozena rovnéz v disledku infekéniho
procesu ¢i intoxikace organismu (napf. t€Zkymi kovy ¢i toxiny plisni). Negativni vliv na
funkci jater mize mit i nevhodny zptsob chovu (Keutgen, 1999). O zatiZzeni jater
hospodaiskych zvitat svéd¢i i vysledky rozsahlé polské studie (Januskeviciene et al., 2010),
Z kterych vyplyva, ze 1éze na jatrech jsou druhym nejcastéji detekovanym patologickym
nalezem pii postmortalni veterinarni prohlidce na polskych jatkach, byly zaznamenany u
34,19 % ze vSech porazenych zvitat.

Cilem prace bylo porovnat vyskyt naruseni jater u riznych druhli a kategorii zvifat
porazenych na jatkach v CR.

Material a metodika

Poskozeni jater bylo sledovdno u zvifat pochazejicich z Ceskych chovii a porazenych na
jatkach v Ceské republice v obdobi let 2010 az 2019. Pro uéely hodnoceni byly ziskany udaje
z databaze SVS CR, do které jsou zaznamenavany vysledky veterinarni prohlidky, kterou
provadéli tfedni veterinarni 1ékaii SVS CR v ramci veterinarniho dozoru nad zdravotni
nezavadnosti organt zvifat porazenych na jatkach.
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K statistickému porovnani zjisténych pocéti nalezi byl vyuzit Chi kvadrat test. Byl
porovnavan vyskyt poSkozeni jater mezi jednotlivymi kategoriemi porazenych zvirat, tj. u
skotu pro kategorie dojnice, jalovice, byci ve vykrmu a telata vyfazovana z chovu, déle u
prasat pro kategorie prasnice, prasata ve vykrmu, a selata vyfazovana z chovu, dale u ovci pro
kategorie bahnice a jehnata, dale u koz pro kategorie kozy a klizlata, dale u kralikl, a dale u
dritbeze pro druhy a kategorie nosnice, brojlefi, kruty, kachny doméci, husy domaci. Vyskyt
poskozeni jater byl srovnan také mezi kategorii zvifat vykrmovanych a mladych (jalovice,
byci ve vykrmu, prasata ve vykrmu, jehnata, kazlata), dospélych zvitat vyfazenych z chovu
(dojnice, bahnice, kozy) a mlad’at vyfazenych z chovu (telata, selata).

Vysledky a diskuze

Vyskyt poskozeni jater u jednotlivych kategorii pordzenych zvifat je uveden v grafu ¢. 1.
Mezi jednotlivymi druhy a kategoriemi byly zjiStény statisticky vysoce vyznamné rozdily (P
< 0,01), s vyjimkou porovnani koz a jehnat (P = 0,10) a koz a krut (P = 0,16).
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Graf 1: Vyskyt nalezti poskozeni jater celkem u jednotlivych kategorii porazenych zvitat

Vyskyt ndlezl na jatrech byl statisticky vyznamné vyssi ve svém poctu u zvifat dospélych ve
srovnani se zvifaty vykrmovanymi a mladymi, a to u vSech sledovanych druhd. Toto zjisténi
doklada skutecnost, ze vykrmovana a mlada zvifata jsou organismy s lep$i jaterni kondici nez
zvitata dospé€la, u mladych zvitat je zatizeni jater s ohledem na jejich vék kratsi a je zde také
lepsi regeneracni schopnost, coz se projevuje niz§im poétem nalezl na jatrech, z pohledu jater
jsou tak vlepsi kondici zvifata mladd nez zvifata dospéla, jejichz jatra jsou zatizena
dlouhodobé intenzivnim metabolismem v disledku dlouhodobé intenzivni produkce. Vyrazné
déle zistavaji v chovech ve srovnani s ostatnimi kategoriemi hospodaiskych zvitat predevsim
dojnice, ale 1 kravy bez trzni produkce mléka. Zv1ast u dojnic ma dlouha doba chovu ve
spojeni s intenzivni produkci mléka vliv na zdravotni kondici a také na moZny vyskyt
produkénich onemocnéni, které jsou spojeny s charakteristickymi nalezy na organech vcetné
jater. Vliv véku na miru konfiskaci na jatkach zminuji i Dupuy et al. (2013) s tim, Ze nejvyssi
mira konfiskaci byla zaznamenana u zvirat porazenych ve stafi 5-10 let (37,37 %).

Pokud jde o hospodarsky vyuzivané druhy ptaku, je relativné dlouhd doba Zivota (ve srovnani
napt. s brojlerovymi kufaty ¢i vykrmovanymi kriitami) spojena s intenzivni produkci vajec
typickd zejména pro nosnice kura domaciho. Doba chovu, zpisob chovu (v  CR dosud
pievazuje klecovy chov) a vyuziti nosnic se vyrazné liSi od ostatni pordzené dritbeZe. Zatimco
brojlerovd kufrata, husy, kachny a krlty jsou pordzeny po néckolika tydnech az mésicich
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vykrmu (jde tedy obvykle o mladé ptaky v dobré kondici), nosnice jsou odesilany na porazku
po piiblizné€ ro¢ni intenzivni produkci vajec. Navic bylo prokazano, ze klecovy zptisob chovu
(ve srovnani schovem na podestylce ¢i ve volném vybchu) je u nosnic jednim
z environmentalnich faktord, které piispivaji k rozvoji syndromu ztu¢nélych jater (Keutgen et
al., 1999). NasSe studie potvrdila tyto predpoklady, kdyz v kategorii nosnic (kur doméci) byly
zaznamenany léze na jatrech u 23,44 % ze vSech porazenych jedinct, coz predstavuje zdaleka
nejvyssi podil mezi driibezi a tfeti nejvySsi (po dojnicich a selatech) hodnotu viibec.
Pravdépodobnou pii¢inou neuspokojivého stavu jater je v pfipadé nosnic vyziva, ktera
neodpovida intenzité¢ jejich produkce. Pokud nosnice nepfijimaji dostatek zivin vzhledem
k arovni produkce vajec, mize u nich dochazet k proteolyze jater a svaloviny, lipolyze tukové
tkané a resorpci kosti (Gregory and Robins, 1998).

Vyssi vyskyt nélezii na jatrech byl zjistén také u mlad’at vyrazovanych z chovu ve srovnani se
zvitaty vykrmovanymi, a to u skotu (telata 17,12 % vs. byci ve vykrmu 8,12 % 1 jalovice
14,79 %) a prasat (selata 29,40 % vs. prasata ve vykrmu 11,26 %). Toto zjisténi doklada
skute¢nost, ze mlad’ata vyfazovana z chovu pro $patnou kondici nebo zdravi maji také nizsi
uroven zdravi jater nez zvifata ponechana v chovu, tj. zvifata ve vykrmu nebo zvirata mlada
(a to 1 kdyz jsou star$i nez vyfazovana mlad’ata).

Zavér

Vysledky dokladaji zjisténi, Ze vykrmovana a mlada zvifata maji lepsi jaterni kondici nez
zvitata dospéld, Ze vyfazovand mlad’ata z chovu maji horsi jaterni kondici nez vékem starsi
vykrmovana zvifata a ze nejvyssi rozdil mezi skutecnou vyzivou a potiebou metabolismu
zpusobujici poruSeni jater je u skotu, poté u prasat, poté u ovci a poté u koz, a to jak u
dospélych, tak také u vykrmovanych a mladych zvitat. Zjisténé vysledky vytvati znalostni
podklad pro opatteni vedouci k zlepsSeni zdravi a kondice jater u potravinovych zvirat.
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Infracervena termografia ako nastroj na hodnotenie akitneho stresu
u prasiat (Sus scrofa f. domestica)

Infrared thermography as a tool for assessing acute stress in pigs (Sus
scrofa f. domestica)

Kotianova Lucia, LukeSova Gabriela, Voslarova Eva, Vecerek Vladimir

Ustav ochrany a welfare zviiat a verejného veterindrniho lékarstvi, Fakulta veterindrni hygieny a ekologie,
Veterinarni univerzita Brno, Ceska republika

Summary

In recent years, there was an increasing emphasis on animal welfare including pigs (Sus scrofa
f. domestica), which indicates an interest in innovating welfare methods. The assessment of stress is
currently primarily carried out using invasive or non-invasive methods, which usually include blood
or saliva sampling, but in both cases, there is a possible undesired effect on the results from handling
or fixation shortly before sample collection. This review focuses on the use of infrared thermography
as a non-invasive method of assessing acute stress in pigs, given the fact that in response to
acute stress also the individual's surface body temperature changes. Infrared thermography thus has a
potential to become a valuable non-invasive contactless method of acute stress assessment in pigs.

Keywords: infrared thermography; stress; animal welfare; pigs

Uvod

Doraz kladeny na welfare u hospodarskych zvierat ma v poslednych rokoch stupajicu
tendenciu, ¢o znaci zdujem na poli inovacii metdd hodnotenia dobrych Zivotnych podmienok
nielen u prasiat (Sus scrofa f. domestica). Hodnotenie sa v stéasnosti vykonava vo velkej
miere za vyuzitia invazivnych alebo neinvazivnych metdd, ktoré zvyCajne zahtiiaju napriklad
odber krvi alebo slin, pricom v oboch pripadoch je mozny vyskyt neziadtcich vplyvov akymi
st manipulacia ¢i fixacia kratko pred samotnym odberom. Tento prehlad sa zameriava na
vyuzitie infrafervenej termografie ako neinvazivnej, bezkontaktnej metdody hodnotenia
akutneho stresu u prasiat s oh'adom na fakt, Ze behom akutnej stresovej reakcie dochadza
mimo iné i k zmene povrchove;j telesnej teploty jedinca.

Vyuzitie termografie v chovoch hospodarskych zvierat

V stvislosti so zabezpeCenim dobrych Zzivotnych podmienok v chovoch hospodarskych
zvierat vzrasta v si€asnosti tlak na vyvoj inovativnych metdd pre hodnotenie akutneho stresu,
S ohl'adom na minimalizovanie fixaného a manipulacného stresu, ktory moZe znacne
ovplyviiovat' samotné meranie a vysledky (Cannas et al., 2018). Momentalne disponujeme
celou Skalou metéd hodnotenia stresovej zataze v organizme, avSak niektoré z nich, ako
napriklad odber krvi ¢i odber slin za ucelom stanovenia hladiny glukokortikoidov, su
ovplyvnené kontaktom ¢i manipuléciou s hodnotenym zvieratom (Breinekova et al., 2007).
Infracervend termografia (IRT) alebo taktiez termovizia je metéda zobrazovania
infraCerveného ziarenia (teplotnej mapy) objektov, za vyuzitia Specializovanej kamery
(Knizkova and Kunc, 2020). Vysledkom merania je termogram, ktory umoziuje vizualizdciu
a kvantifikaciu distribacie infraerveného Ziarenia meraného objektu. V praxi sa termografia
uplatiiuje naprie¢ vednymi odbormi uz zna¢né obdobie, zatial ¢o vo veterindrnej medicine
a na poli hodnotenia stresu a dobrych zivotnych podmienok zvierat ide 0 pomerne inovativnu
technologiu (Boileau et al., 2019). Uplatnenie vo veterindrnej medicine nachédza infracervena
termografia napriklad v ramci hodnotenia zmien telesnej teploty v suvislosti s diagnostikou
Sirokej Skaly chordb a zraneni u hospodarskych zvierat, dojivostou u mliecneho dobytka
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alebo vcasnou diagnostikou zapalovych ochoreni u prasiat (Piskovskd and Knotek, 2018).
V suvislosti s dobrymi Zivotnymi podmienkami zvierat sa zacina uplatinovat’ pri vyskumoch
V ramci neinvazivneho hodnotenia akutnych stresovych faktorov v suvislosti s hodnotenim
prepravného, manipula¢ného alebo napriklad teplotného stresu (Stewart et al., 2005).

Vyuzitie termografie pri hodnoteni welfare prasiat

Chov prasata domaceho (Sus scrofa f. domestica) bol k 1. aprilu 2022 v Ceskej republike
druhym najrozsirenej$im sektorom v ramci chovu zvierat za Gcelom hospodarskej produkcie,
Vv prepoéte na pocet chovanych kusov zvierat (CSU, 2022). Prasata su v priebehu Zivota
vystavované mnohym stresovym situaciam, ako je skory odstav (Campbell et al., 2013) a sa
citlivé k stresovym faktorom akymi st hluk alebo manipulacia (Marchant-Forde, 2009).
MozZnosti hodnotenia miery stresu neinvazivnymi metdédami, ako je vyuzitie termokamery
bez nutného kontaktu so zvieratom su teda v ich pripade obzvlast’ prinosné, pretoze vysledky
nie su nijak ovplyvnené nutnou fixaciou zvierata. Termogram zobrazuje zmeny teploty
na povrchu tela zvierat, ktoré nastavaju ako dosledok rady metabolickych a fyziologickych
procesov spustenych stresom (McManus et al., 2016). Co sa tyka samotného merania, je
dolezitym faktorom vyber meraného miesta na tele zvierata. U cicavcov je vSeobecne vhodny
pre detekciu teploty napriklad kutik oka, nosnd huba a oblast’ usi, priCom musime brat’ ohl'ad
na osrstenie jednotlivych druhov a nasledne i meraného jedinca (McManus et al., 2016;
Soerensen and Pedersen, 2015). Pri prasati domacom je moZnost’ vac¢Sej variability vyberu
meranych oblasti a to z dovodu slabej pokryvky tela srstou. Tato skuto¢nost’ nam umoziuje
nielen vybrat’ rozne oblasti na tele, ale taktieZ ich vzdjomne porovnat’ a zhodnotit’ relevanciu
vysledkov v ramci merania (Kammersgaard et al., 2013). Na druhu stranu v$ak jedinci mézu
vykazovat’ nejednotnost’ ¢o sa tyka hustoty osrstenia (Soerensen and Pedersen, 2015).
S ohl'adom na uvedené informacie by mohlo pri nevhodnom rozlozeni skupin dochadzat’
k nepresnostiam v merani nasledkom rozdielov V priepustnosti ziarenia pri merani
na osrstenych oblastiach. Dalsim faktorom pri merani pomocou termokamery je stanovenie
emisivity. Pred samotnym hodnotenim je podstatné taktieZ stanovit’ vzdialenost’ od meraného
objektu a neopominat’ fazu pripravy skupiny, ktora obnasa upokojenie zvierat pred samotnym
meranim, kedZe prichod cloveka do chovu modze u niektorych druhov, vritane prasiat,
sposobit’ zvySenu pohyblivost’ nasledkom tl'aku, ktora by sa mohla premietnut’ do vysledného
merania (Ricci et al., 2019). Autori sa Vv najvdcSej miere venuju oblastiam hodnotenia
stresove] zataze v suvislosti s kastraciou mladych prasiatok (Ricci et al., 2019), vplyvu
enrichmentu v skupine prasiat po odstave, posobeniu enviromentalnych stresorov a nasledne
enviromentalneho enrichmentu na mladata pred odstavom (Kammersgaard et al., 2013)
a Vv neposlednom rade vybranym typom chovania v ramci etologickych stadii (Ricci et al.,
2019). Co sa tyka doposial’ uvedenych teplotnych tidajov meranych oblasti u laktujicich
prasnic s mlad’atami, z publikovanych vysledkov vyplyva, ze medzi najteplejSie oblasti na
tele prasnice patri mlie¢na zl'aza (34,9°C — 35,9°C), zatial' co u mlad’at v obdobi laktacie je to
vrchna oblast hlavy, konkrétne medzi usnymi boltcami (36,7°C). Udaje sa mierne menia
v zavislosti od ro¢ného obdobia (Ricci et al., 2019). Subezne so samotnym hodnotenim
pomocou termokamery autori ¢asto vyuzivaju stanovenie hladiny kortizolu v slinach, o sa
javi ako vhodny prostriedok v suvislosti so stanovenym referenénych hodnot pre individuélne
meranie v ramci druhov hospodarskych zvierat (Kammersgaard et al., 2013). Uvedeny sposob
vyuzili i Boileau et al., 2019, pri hodnoteni stresu v stvislosti s vyskytom agonistického
chovania v modelovych skupinach prasiat po odstave. Autori sa zhoduju, ze v ramci
praktického vyuzitia termografie je mozné vyzdvihnut' hodnotenie teplotného stresu v prvej
hodine Zivota u novorodenych prasiatok, kde metoda vykazuje Statisticky vyznamné vysledky
Vv presnosti merania a kontrolného hodnotenia metdédou stanovenia hladiny glukokortikoidov
Vv slinach (Soerensen and Pedersen, 2015).
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Zaver

Hodnotenie teploty povrchu tela u prasiat pomocou infraervenej termografie je mozné vyuzit
ako vo veterinarnych oblastiach pri vcasnej diagnostike horuckovitych ochoreni alebo
detekcii plodnosti arovnako vramci hodnotenia dobrych zivotnych podmienok ako
neinvazivnu metodu hodnotenia stresovej zat'aze organizmu. Vyuzitie termografie v chovoch
osipanych sa javi ako inovativna, nizko nakladova, rychla a efektivna metoda, ktord v rdmci
vyskumu dokaze poskytnut’ cenné data bez nutnosti fyzického kontaktu so zvieratami, ¢o je
dozaista pozitivne, nakol'’ko kontakt ako taky u mnohych druhov navodzuje zvyseny stres.
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Mortality rates in pre-weaned and post-weaned juvenile European
hedgehogs (Erinaceus europaeus) admitted to rescue centres in the Czech
Republic

LukeSova Gabriela, Voslarova Eva, Vecéerek Vladimir

Department of Animal Protection and Welfare and Veterinary Public Health, Faculty of Veterinary Hygiene and
Ecology, University of Veterinary Sciences Brno, Czech Republic

Summary

Rescue centres care for orphaned animals including European hedgehogs. Considering the
breeding strategy of European hedgehogs in the Czech Republic and the timing of their
admission to rescue centres, these are young born during the normal breeding season, but
also young from late litters. Between 2011 and 2015, a total of 1,365 young European
hedgehogs were admitted to 18 rescue centres in the Czech Republic, with a significantly (p <
0.01) lower number of post-weaned hedgehogs from normally-timed litters. The highest
mortality rate was determined in pre-weaned hedgehogs from both late litters and normally-
timed litters (12.94% and 19.19% of the number of admitted young in the category,
respectively). In view of the large numbers of these young in rescue centres and the high
mortality rate, further research should be focused on the development of a procedure leading
to successful rearing, especially of pre-weaned young.

Keywords: rehabilitation; weight; young; breeding

Introduction

The European hedgehog (Erinaceus europaeus) is a species found in a large area of Europe,
including the Czech Republic, but some studies have already pointed to a declining trend in
the number of these animals (Mathew et al., 2018). Its breeding season begins very soon after
awakening from hibernation under suitable climatic conditions (Fowler, 1988). However, the
breeding strategy can vary depending on the area where hedgehogs live. In warmer south
areas, hibernation lasts for a shorter period of time (Haigh et al., 2012) and hedgehogs have
two litters per year (Parkes, 1975) in contrast to colder areas in the north. The Czech Republic
is located on the border of these two climatic zones and the number of litters can vary
depending on the climatic conditions of a particular year - especially on the temperatures in
spring. The question is whether the young born later in the year are from the late litter, or
whether they are young of the mother who lost the previous litter and mated again later
(Bunnell, 2009). Rescue centres care for orphaned young with the aim of releasing them back
to the wild. A lot of animals are admitted to rescue centres every year and a large proportion
of them do not survive (Crespo Martinez et al., 2014; Molina-Lopez et al., 2017).

The aim of this study was to evaluate a number of pre-weaned and post-weaned juvenile
hedgehogs from normally-timed and late litters admitted to rescue centres in the Czech
Republic and their mortality rate.

Material and methods

The records including information on the admission of young European hedgehogs to 18
rescue centres in the Czech Republic were obtained from the database of the Ministry of the
Environment. The data included the number of admitted individuals, date of admission and
outcome, reasons for admission and weight. Only the young admitted as orphans (without
injuries) with recorded weight were included in the analysis. The hedgehogs were divided into
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the following groups according to the month of admission: normally-timed litters (admitted to
rescue centres from April to September) and late litters (admitted from October to March) and
according to the weight: pre-weaned (1-250 g) and post-weaned (251-400 g). A chi-square
test with Yates correction was used for statistical processing using a 2x2 contingency table
methodology in the statistic program UNISTAT 6.5 for Excel (Unistat Ltd., London, UK). A
p-value < 0.01 was determined to be statistically significant.

Results and discussion

In the period from 2011 to 2015, a total of 1,365 young European hedgehogs were admitted to
18 rescue centres in the Czech Republic, with a significantly (p < 0.01) lower number of
admissions of post-weaned young from normally-timed litters than those from late litters or
pre-weaned hedgehogs (Figure 1). Hedgehogs weighing 251-400 g are already in adolescence
(Deanesley, 1934) and are not considered as vulnerable in summer as juveniles in autumn
when there is a risk they will not survive hibernation. In contrast, hedgehogs from normally-
timed litters have considerably more time to reach a satisfactory weight to survive
hibernation. However, Bunnell (2009) contradicted with a statement that young from late
litters grow faster. The sufficient weight for hedgehog survival of hibernation varies among
authors, for example, Jensen (2004) considers 513 g to be the minimum weight.
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&CThe values with different superscript letters are significantly (p < 0.01) different.

Figure 1. Number of young European hedgehogs admitted to rescue centres in the Czech
Republic in 2011-2015 according to litter timing and weight.

Table 1. The mortality rate in pre-weaned and post-weaned juvenile European hedgehogs in
normally-timed litters and late litters

. - Admitted Mortality rate
Litter timing young Category
(number)
number %

. . pre-weaned 81 19.19°
Normally-timed litter 422

y post-weaned 1 0.24°

. pre-weaned 122 12.94¢
Late litter 943

post-weaned 57 6.04¢

#dThe percentages with different superscript letters in a column are significantly (p <
0.01) different
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The lowest mortality rate was found in post-weaned hedgehogs from normally-timed litters
(0.24% of animals admitted in this category). This may be related to the fact that they were
likely growing under optimal conditions (considering period of the year) and more likely were
in a reasonably good condition on admission. Thus, they required less care and had a better
chance of survival in rescue centres. Conversely, the high mortality rate of pre-weaned
individuals from both normally-timed and late litters (19.19% and 12.94%, respectively)
suggests that rearing young still dependent on milk is more difficult and less successful which
Is consistent with the difficulty of rearing young of other wild species (Paci et al., 2012).

Conclusion

The highest mortality rates among young hedgehogs admitted to rescue centres in the Czech
Republic were found in pre-weaned hedgehogs, i.e. those dependent on the care of their
mother, whom they have lost. Therefore, further research is needed to develop rearing and
feeding practices to increase the chances of their survival and ability to release them back into
the wild.
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Stanoveni hypoglycinu A ve vzorcich rostlin rodu Acer

Determination of hypoglycin A in samples of Acer genus plants
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Summary

Hypoglycin A (HGA) in non-protenigenic amino acid with unknown biological function. Recently it
has been found in plants of Sapindaceae family. Acer pseudoplatanus (sycamore maple) and Acer
negundo (box elder tree) species are the most important in relation to equine health because of their
connection with atypical myopathy (AM). The cause of AM is acyl-CoA defficiency triggered by
methylencyclopropylacetic acid (MCPA), a metabolite of HGA. HGA occurs in seeds, seedlings and
leaves of these two species. HGA has been also determined in some other Acer genus plants such as
Acer saccharinum (silver maple). The goal of this work was to determine and evaluate HGA
concetrations in different parts of certain Acer genus plants growing in the Czech Republic and
Slovakia.

Keywords: Acer; Horses; Hypoglycin A; Myopathy; Toxicity

Uvod

Atypickd myopatie (AM) je akutni otrava konovitych vyvoland pozienim hypoglycinu A
(HGA), jejiz podstatou je naruSeni energetického metabolismu (Votion, 2016), (Medina,
2020). HGA se pfirozené vyskytuje V uréitych stromech rodu Acer. S pitipady AM na
evropském kontinenté je spojovan javor klen (Acer pseudoplatanus), v Severni Americe je
povazovan za pric¢inu otrav HGA javor jasanolisty (Acer negundo) (Valberg, 2013); (Votion,
2014). HGA byl prokazan v nazkach, semenaccich a listech téchto druhti javor a také v
kvétenstvich javoru klenu klenu a dest'ové vodé (Votion, 2019).

Material a metodika

Vzorky rostlin byly sbirany z riiznych lokalit Ceské republiky, jeden vzorek byl odebran na
Slovensku. Na jafe byly odebirany semenacky, v 1ét¢ a na podzim pak nazky. Sbér listt
probihal v pribéhu celého vegetatniho obdobi javorti. Od kazdého vzorku bylo odebrano
piiblizné¢ 100 g rostlinného materialu. Vzorky byly oznaeny, dendrologicky uréeny a
zamrazeny pii teploté -20°C. Celkem bylo analyzovéano 36 vzorkl javoru klenu (21 vzorki
nazek a 15 vzorkll semenacki), 33 vzorktl javoru jasanolistého (19 vzorkl nazek a 14 vzorkd
listt), 12 vzorkl javoru mléce (5 vzorki nazek, 1 vzorek semenackl a 6 vzorki listil) a 14
vzorkl javoru babyka (6 vzorkl nazek, 2 vzorky semenackt a 6 vzorki listd). Dale byl HGA
analyzovan v okrasnych druzich javoru, konkrétn€é v javoru stiibrném (2 vzorky listi),
Vv javoru dlanitolistém (2 vzorky listll), javoru tatarském (3 vzorky listi a 3 vzorky nazek) a
V javoru ¢erveném (1 vzorek listi a 1 nazek).

Po rozmraZeni byl rostlinny materidl extrahovan do methanolu, filtrovan pomoci nylonového
stiikackového filtru do vialek a takto pfipravené vzorky byly pouzity k LC/MS analyze.
LC/MS analyza byla provedena svyuzitim hmotnostniho spektrometru s trojitym
kvadrupdlem a ionizaci elektrosprejem. K chromatografické separaci byla vyuzita kolona
Thermo Scientific Hypersil C18 (2,1 mm x 100 mm, 1,9 um) a gradient mobilni faze slozeny
z methanolu a vody. Mez detekce byla pro vzorky javoru klen 2,21 mg/kg a pro vzorky javoru
jasanolistého 0,208 mg/kg.

Statistickd analyza byla provedena s vyuzitim software Unistat. Data byla testovdna na
normalitu pomoci testu Kolmogorov-Smirnov. Vzhledem k tomu, Ze data neméla normalni
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rozdéleni, byl dale vyuzit k porovnani jednotlivych soubord neparametricky Mann-Whitney
test. V ptipad¢, ze obsah HGA ve vzorku byl pod mezi detekce, byla pro statistické hodnoceni
pouzita polovina hodnoty meze detekce. Vzhledem k malému poctu vzorkl byly statisticky
hodnoceny pouze javory klen a jasanolisty.

Vysledky

HGA byl detekovan ve vSech vzorcich nazek a semenacku javoru klenu a jasanolistého, v 8
vzorcich listti javoru jasanolistého byl jeho obsah pod mezi detekce HGA se podafilo také
stanovit ve vsech vzorcich javoru stfibrného a dlanitolistého. V ostatnich analyzovanych
druzich nebyl detekovan. Pomoci Mann-Whitneyho testu nebyl nalezen statisticky vyznamny
(p>0,05) rozdil mezi obsahem HGA v nazkach a semenaccich javoru klenu (Graf 1).
V piipadé javoru jasanolistého byl nalezen statisticky vyznamné vyssi (p<0,01) obsah HGA
v nazkach ve srovnani s listy (Graf 2). Dale byl nalezen statisticky vyznamné vyssi (p<0,01)
obsah HGA v naZzkich pochazejicich zjavoru klen ve srovnani snazkami z javoru
jasanolistého (Graf 3).
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Graf 1: Obsah hypoglycinu A v nazkach (n=21) a semenaccich (n=15) javoru klen (Acer
pseudoplatanus). Sloupce piedstavuji primér a chybové tisecky stiedni chybu praméru
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Graf 2: Obsah hypoglycinu A v nazkach (n=19) a listech (n=14) javoru jasanolistého (Acer
negundo). Sloupce piedstavuji pramér a chybové tsecky stfedni chybu praméru. Rozdilna
pismena indikuji statistickou vyznamnost (p<0,01)
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Graf 3: Obsah hypoglycinu A v nazkach javoru klen (Acer pseudoplatanus), (n=21) a javoru
jasanolistého (Acer negundo), (n=19). Sloupce piedstavuji praimér a chybové usecky stiedni
chybu priméru Rozdilna pismena indikuji statistickou vyznamnost (p<0,01)

Diskuse

V ramci nasi prace jsme prokazali HGA ve vSech vzorcich javoru klenu, coz odpovida
vysledkiim vétSiny predchozich studii (Fowden, 1973), (Westermann, 2016), (Votion, 2019).
Nebyl prokazan statisticky vyznamny rozdil v obsahu HGA mezi nazkami a semenacky
javoru klenu. Na zakladé¢ studie obsahu HGA v javoru klenu v Nizozemi (Westermann, 2016)
jsme piedpokladali vyssi obsah této latky v semenaccich oproti nazkam. Je mozné, ze rozdil
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byl zptisoben mensim poctem vzorki nazek (n = 21) oproti nazkdm v piedchozi studii (n =
64). Byl prokazan statisticky vysoce vyznamny rozdil v koncentraci HGA mezi nazkami
javoru klenu a javoru jasanolistého, kdy jeho koncentrace v nazkach javoru klenu byla
nékolikanasobné vyssi, podobné jako u studie z Nového Zélandu (McKenzie, 2016). Obsah
HGA v nazkach javoru jasanolist¢ho byl vyznamné vyss$i oproti listim. Zjisténi odpovida
vysledktim analyzy provadéné u javoru klenu (Westermann, 2016).HGA byl také detekovan
ve vSech vzorcich javoru stfibrného a javoru dlanitolistého. V ostatnich analyzovanych
druzich nebyl HGA prokazan. Vysledky odpovidaji studii z roku 1973 ( (Fowden, 1973).
Podle poslednich informaci nebyl pfipad otravy témito okrasnymi druhy javord popsan,
nicmén¢ vzhledem ke zvySujicimu se poctu koni chovanych v méstskych oblastech
pfedstavuji i tyto stromy potencialni riziko.

Zavér

HGA byl detekovan v javoru klenu a javoru jasanolistém. V javoru klenu byl prokazan ve
vysokych koncentracich ve vSech jeho analyzovanych ¢astech - Vv semenaccich a nazkach.
Vyznamny rozdil v toxicité mezi nimi nebyl zjistén.

U javoru jasanolistého byl HGA prokéazan ve vsech vzorcich nazek a semenacka, jeho obsah
byl pod mezi detekce Vv né€kolika vzorcich listi. Byla zjisténa vyznamné niz§i koncentrace
HGA v listech oproti nazkam.

V ramci mezidruhového srovnani byly zjistény vyznamné vyssi koncentrace HGA v nazkach
javoru klenu oproti javoru jasanolistému.

HGA se podafilo prokézat také v javoru stiibrném a javoru dlanitolistém.

Podékovani
Tato studie byla finanén¢ podpoiena projektem IGA VETUNI 2021, 204/2021/FVHE.
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Summary:

The main task was to evaluate the effects of pure polystyrene microplastic particles (PS-MPs) and PS-
MPs containing flame-retardant hexabromocyclododecane (HBCD) on liver, intestine and skin tissue
in rainbow trout (Oncorhynchus mykiss) juveniles via gene expression. Chosen genes are markers of
oxidative stress, inflammation, xenobiotic metabolism and apoptosis. Tested fish were divided into
control and four experimental groups, which were exposed to 2% PS-MPs, 1% HBCD, and mixtures
with HBCD: 2%PS-MPs+0.1%HBCD, 2%PS-MPs+1%HBCD. Results showed significant differences
in expression of interleukin 8, catalase, caspase 3, and cytochrome P450 1A3 related to control.

Keywords: polystyrene; HBCD; fish; toxicology; gene expression

Introduction

Plastic pollution is a global problem caused by an excessive use of this material, high
resistance in environment and poor waste management. In the aquatic environment, the
external conditions promote the release of smaller particles from plastics objects of large size
— microplastics (< 5 mm; MPs), which are found in many organisms across trophic levels
(Eerkes-Merano et al.,, 2015). One of the most common type of plastic polluting the
environment is  polystyrene (PS), which commonly contains flame-retardant,
hexabromocyclododecane (HBCD), in high percentage (Cheng et al., 2020). In general, oral
ingestion of MPs can cause mechanical damage and obstruction of digestive tract and
particles < 600 um are able to cross intestinal barriers, enter the blood stream and can be
transported to tissues (Hodkovicova et al., 2021). While in vertebrates, the toxicity of HBCD
has been extensively studied with discovered reproductive and developmental toxicity,
neurotoxicity, mutagenicity, as well as endocrine disrupting effects (Cheng et al., 2020), the
mechanism of toxicity is not fully clarified in fish to date. This study was focused on the
analysis of genes via gene expression, which will be the basis for further analyses.

Materials and methods

The experimental part of the study was carried out in accordance with Fish Juvenile Growth
Test (OECD 215) in duplicate. A total of 144 Oncorhynchus mykiss juveniles were randomly
divided to control and groups exposed to 2%PS (in size 200-300 pm), 1%HBCD and mixtures
of 2%PS+ 0.1%HBCD and 2%PS + 1%HBCD of their daily feed intake. The experiment was
terminated after six weeks. For gene expression analysis made by quantitative real-time
polymerase chain reaction method, the samples of liver, skin and cranial intestine (n=10 per
group) were processed according to Hodkovicova et al. (2021). The primer sequences of
interleukin 8 (il8) and reference gene 60s ribosomal protein (60s) were adapted from the same
study; catalase (cat) primer sequences were adapted from Bertucci et al. (2020); caspase 3
(casp3) from Overturf et al. (2009) and cytochrome P450 1a3 (cypla3) from Hook et al.
(2006). Statistical analysis was performed using the statistical software Prism 8 (GraphPad).
The difference was considered as a statistically significant if p<0.05.
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Results and discussion
During the experiment lasting, the expression of il8 decreased in the group exposed to 2%PS-

MPs in the liver and cranial intestine (Figure 1).
Figure 1: Significant decrease in the il8 in liver and cranial intestine. Results with significance

are marked with * (p<0.05).

Liver

Ly *x Ly *
>
) 034 | % 54 I
= &
i} [
o LT T T
L 044 =
(= a
e ¥ 24
< L "
< o2 L =
2 = 2O - B8g
00l — . . . . ol ; —
o o e} & Q & L Q =) QD
& ‘ZS’(‘ & o ég’c é’é o 45s,-,f_. Aﬁ'-"Q O
& ole ¥ o o i e ¥ ﬁ
N .\0 w3 o2 o W2
c."Q o4 P ‘1‘;;
& A?..Q‘Qr e_:sfs o

Cramal intestine

Cytokine il8 is produced mainly by monocytes to recruit neutrophils as well as trigger
cytotoxic effect in site of infection. Hodkovicova et al. (2021) observed il8 up-regulation in
the liver and cranial kidney of rainbow trout exposed to polyethylene MPs. In this case,
uncontrolled proliferation with potential to participate in chronic diseases can occur. Our
study showed the opposite results, i.e. - il8 down-regulation by 2%PS, which can affect the
immune system by limitation of neutrophil function (Wang et al., 2017). This demonstrate the
various effect of different types of MPs and need for further investigations.

In addition, in liver tissue the expression of cat increased at 2%PS. In the skin, the expression
of casp3 increased in 2%PS + 0.1%HBCD, cypla3 increased in 2%PS + 0.1%HB CD, also in
2%PS + 1%HBCD in compared to control. The results are expressed in figure 2.

Figure 2: Significant differences in the expression of cat in liver, casp3 and cypla3 in skin.
Results with significance are marked with * (p<0.05).
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Catalase is antioxidant enzyme and marker of oxidative stress that breaks down hydrogen
peroxide into oxygen and water. Increased cat expression is likely a response to toxic stress
triggered by PS-MPs and serve to neutralize the increased reactive oxygen species production
(Kumari et al., 2014). During experiment, the casp3 expression increased in 2%PS + 0.1%
HBCD. The PS and HBCD combination up-regulated gene initiate apoptosis by DNA
fragmentation. Apoptotic signals converge at the mitochondrial level, causing the release of
certain apoptosis-inducing proteins (e.g. cytochrome 1a) (Deng et al., 2009). Cytochrome 1a3
belongs to P450 superfamily of enzymes which catalyse oxidative, peroxidative, and
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reductive xenobiotic metabolism. In addition, combination of PS and HBCD caused up-
regulation of cypla3 in skin by which we hypothesize that molecular detoxifying mechanisms
was activated (Bertucci et al., 2020). In summary, prolonged weakening of liver, intestine and
skin can cause severe health disruption and increase fish mortality. Histopathological
examination and analysis of oxidative stress will be made to verify our hypothesis for
mechanism of toxicity provoked by PS and its common additive, HBCD.

Conclusion

Experiment confirmed that oral exposure to PS-MPs can affect the function of immune
system in rainbow trout. Moreover, combined exposure to PS-MPs and HBCD caused
oxidative stress, affected xenobiotic metabolism and resulted in increased apoptosis.
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Summary

Contamination of the aquatic environment with residues of drugs used for the treatment of diseases of
affluence is constantly increasing. One of the reasons is imperfect purification in wastewater
treatment plants. Another reason is the increasing prescribes and uses of these drugs. Drug residues
can have a negative effect on aquatic environment and non-target aquatic organisms. In our study, the
toxicity of metformin, metoprolol and enalapril on zebrafish (Danio rerio) embryos in five different
concentrations was tested. The acute toxicity test was performed according to OECD Guideline No
236. As a result, various negative effect on embryos exposed to metformin, metoprolol and enalapril
were observed.

Keywords: toxicity tests; aquatic contamination; mortality; hatching; development

Introduction

Pharmaceutical active substances have been constantly entering the aquatic environment.
They are excreted in the origin state or as metabolites though human excretions (Rojo et al.,
2021). Furthermore, the removal efficiency of wastewater treatments plants is usually
imperfect. Since the pharmaceuticals are entering water bodies continuously, they represent a
potential risk for aquatic biota. Moreover, these substances have been considered to be pseudo
persistent contaminants (Rojo et al., 2021). The aim of this experiment was to study toxic
effects of typical drugs used for treatment of diseases of affluence as diabetes, cardiovascular
diseases and hypertension on fish early life stages (represented by zebrafish embryos).
Metformin is the most common drug used to treat type I1. Diabetes (Elizalde-Velazquez et al.,
2021). Metoprolol and enalapril are used to treat diseases of the cardiovascular system and
hypertension (van den Brandhof et al., 2010).

Materials and methods

The experiment was performed according to the Guideline for Test No. 236: Fish Embryo
Acute Toxicity (OECD 2013) for the period of 96 hours with five different concentrations of
tested substances. Tested concentration for metoprolol and enalapril were 0.1 (environmental
concentration); 10; 100; 1 000 and 100 000 ug/L and for metformin it was 1 (environmental
concentration); 10; 100; 1 000 and 100 000 pg/L. Zebrafish eggs were obtained from the
certified breeding of Mendel University in Brno. Fertilized eggs of zebrafish were selected
using binocular microscope and distributed into 24 microwell for each concentration. Drugs
were soluble in ISO 7346 water (ISO, 1996). Embryos were incubated at 26°C with
photoperiod 12 hours light/12 hours dark. The solutions were changed every day. We
observed mortality, malformation, hatching rate and heartbeat. Statistical analysis was
conducted using Unistat 5.6 for Excel.
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Results and discussion

All tested substances at all tested concentrations had a negative effect on hatching rate of
zebrafish embryos. In particular, we were observed significantly reduced hatching after 72h
exposure among all groups in comparison to the control group. At this time, the mean
hatchability percentage was below 50% for embryos exposed to metoprolol, enalapril and
metformin, whereas in the control it was 85.7%. However, this significant difference in
hatching rate between exposed groups and the control was not any more observed at 96 hours
post f ertilization (hpf). Van den Brandhof et al. (2010) also described effect on hatching rate
at the concentration 50 500 mg/L. Enalapril caused a statistically significant increase (p<0.01,
29%) in mortality at the highest tested concentration (100 000 pg/L). Mortality of embryos
exposed to 100 pg/L of metformin was 29% and at 1000 pg/L and 100 000 pg/L of
metformin was 25%. Elizalde-Velazquez et al. (2021) observed statistically higher mortality
at the concentration 75 pg/L and 100 pg/L of metformin. Metoprolol did not have no effect
on mortality of zebrafish. Brandhof et al. (2010) reported LCso of metoprolol for fish
>101 000 mg/L. At the highest tested concentration (100 000 pg/L) of metoprolol, enalapril
and metformin higher heartbeat were observed. Metoprolol and metformin also caused higher
heartbeat at the concentration 1000 ug/L. Nevertheless, the tested substances had no
statistically significant effect on malformation.
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Figure 1: Mortality of zebrafish at 96 hpf after exposure to metformin (* - p<0.05).

Conclusion

The results of the study show that drugs commonly used to treat diseases of affluence can
have a negative effect on aquatic biota. These substances influence hatching rate and
mortality therefore it is important to constantly monitor residues of the pharmaceutical active
substances in the aquatic environment. However, it is necessary to point out that this test only
took 96 hours, therefore it was an acute toxicity test. More subchronic and chronic toxicity
studies with environmentally-relevant concentrations of these pharmaceuticals need to be
carried out in order to see whether there is an effect on expression of genes responsible for
development of early organisms, activity of defencing enzymes, etc.
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Summary

Wildlife species are important hosts for many bacterial pathogens and thus play a crucial role in the
maintenance and distribution of certain diseases in natural and/or even urban cycles. European bats
can be important reservoirs of some bacterial zoonotic pathogens. In this study, we tested for the
presence of bacterial agents in bat tissues from the Czech Republic and Slovakia. The cadavers were
collected between 2009-2017 and we detected Leptospira spp. in twelve kidney samples (prevalence
5.11 %), Rickettsia spp. in nine samples (prevalence 4.57 %) and Anaplasma phagocytophylum in one
sample (prevalence 0.51 %) of spleen. No liver samples were positive for Bartonella spp.

Keywords: Leptospira spp.; Bartonella spp.; Rickettsia spp.; Anaplasma phagocytophylum;PCR;
real-time PCR; Central European bats

Uvod

Netopyii jsou vyznamnym rezervoarem virovych i bakteridlnich patogent a hraji dulezitou
roli v epidemiologii a §ifeni patogenl ve svéteé. Existuje také riziko ptfenosu bakteridlnich
patogent Z netopyru na ¢loveéka. Zda se, ze zpusob zivota netopyra v blizkosti lidi a lidskych
obydli navic miize usnadnit tento ptenos (Lei and Olival, 2014). V této studii jsme proto
podrobili organy netopyri detekci vybranych patogenti Bartonella spp., Leptospira spp.,
Rickettsia spp. a Anaplasma sp. metodou PCR. Objasnéni rozmanitosti téchto bakterii
Unetopyri nam mize pomoci pochopit roli netopyri jako hostiteli nebo pienaSect
zoonotickych patogen.

Material a metodika

Vzorky pochazeji z uhynulych netopyrt tfi druhd (Myotis myotis, Nyctalus noctula a
Vespertilio murinus) nalezenych mezi lety 2009-2017 na uzemi Ceské republiky a Slovenska.
Po pitvé netopyrt byly jednotlivé vzorky organti umistény do zkumavek se 70% ethanolem
nebo zmrazeny na -80 °C v RNA lateru (tabulka ¢. 1). Pro analyzy bylo pouzito 235 vzorku
jater pro detekci Bartonella spp. a 235 vzorkd ledvin pro detekci Leptospira spp. Ke
stanoveni Rickettsia spp. a A. phagocytophylum bylo vyuzito 197 vzorki sleziny.

61



Sekce 5 Verejna ekologie a choroby volné Zijicich zvirat

Tabulka ¢.1: Prehled zakladnich tidajti o vzorcich.

. Rickertsia spp. a
Bartonella spp. | Leprospira spp. Ap ngom'mpp?i' .

Typ vzorku jatra ledviny slezina
Myotis myotis 187 187 155
Nyetalus noctula 43 43 38
Vespertilio murinus 5 5 4

samice 160 160 139
samei 75 75 58

Ceska republika 225 225 190
Slovenska republika 10 10 7
Celkem vzorka 235 235 197

DNA byla nejprve extrahovana z jater, ledvin a slezin pomoci kitu NucleoSpin® Tissue
(Macherey-Nagel GmbH & Co. KG, Dueren, Némecko) dle pokynl vyrobce. Nasledné byla
provedena PCR amplifikace DNA Bartonella spp. dle Schorn et al. (2011) a Leptospira spp.
dle Ahmed et al. (2012) a Merien et al. (1992). V ptipadé Rickettsiaspp. a A.
phagocytophylum bylo vyuzito duplex real-time PCR podle Balazova et al. (2020). Piehled
primerd a sond je uveden v tabulce ¢. 2. Podminky PCR reakci jsou shrnuty v tabulce €. 3.
VSechny PCR pozitivni produkty byly sekvenovany pomoci Sangerova sekvenovani a
nasledn¢€ porovnany se sekvencemi v GenBank pomoci MegaBLAST.

Tabulka €. 2: Pouzité primery a sondy.

patogen primery/sondy nazev sekvence zdroj
Bartonella spp. primer BA 325 CTICAGATGATGATCCCAAGCCTICTGGCG Schorn et al., 2011
BA 1100 GAACCGACGACCCCCTGCTTGCAAAGCA
Lan02 AGC AGA CCA ACA GAT GCA ACG Ahmed et al.. 2012
Leptospira spp. primer Lau01 ACT CTT TGC AAG CAT TAC CGC
LepR TCC CCCCATTGA GCAAGATT Merien et al.. 1992
Lep F GGC GGC GCG TCT TAA ACA TG
L gltA-CS-5 GAGAGAAAATTATATATCCAAATGTTGAT
Rickettsia spp. | P gltA-CS-6 AGGGTCTTCGIGCATTTCTT Labruna et al., 2004
sonda gltA-CS probe Hex CATTGTGCCATCCAGCCTACGGT
. ApMSPf ATGGAAGGTAGTGTTGGTTATGGTATT
Anaplasma spp. | FT ApMSPr TTGGTCTTGAAGCGCTCGTA Courtney et al., 2004
sonda ApMSPp-HEX TGGTGCCAGGGTTGAGCTTGAGATTG

Tabulka ¢. 3: Podminky metody PCR a real-time PCR.

metoda faze poéet cykll | cilové teplota (°C)| trvani (him:s)
podatetni denaturace 1 95 0:15:00
94 0:00:30
Bartonella spp. PCR amplifikace 38 66 0:00:50
72 0:00:30
zavérecna polymeraéni reakce 1 72 0:05:00
poddtecni denaturace 1 94 0:03:00
94 0:00:30
Leprospira spp. PCR amplifikace 40 58 0:00:30
72 0:00:40
zdvéreéna polymeraéni reakece 1 72 0:05:00
podateéni denaturace 1 95 0:10:00
i i 95 0:00:10
AR;;I;T;Z;;%;"W qPCR amplifikace 15 51 0:00:10
' s : 60 0:00:30
zavéreéna polymeraéni reakce 1 40 0:00:10

Vysledky

Z vysetfenych vzorkl ledvin bylo Leptospira spp. pozitivnich 5,11 %, ztoho v Ceské
republice 4,89 % a ze Slovenské republiky 10 % z vySetfenych netopyri. Celkové
prevazovaly samice 12,8 % nad samci. Pokud jde o druhy netopyrt, leptospiry byly
detekovany u 5,88 % M. myotis a u 2,33 % N. noctula. DNA Rickettsia spp. byla nalezena ve
4,57 % vzorki slezin, a to ve viech ptipadech u netopyrti z Ceské republiky 4,74 % a to
pouze u samic 12,51 %. Co se druht netopyru tyce, detekovali jsme rickettsie u 2,58 %
M. myotis, 10,53 % N. noctula a u 25 % V. murinus. A. phagocytophylum byla nalezena u
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jednoho z vysetiovanych netopyrii, a to u samice druhu N. noctula z Ceské republiky. Ani
V jednom piipadu pozitivniho vzorku se nejednalo o koinfekci. DNA Bartonella spp. jsme
nedetekovali u zddného z 235 vzorkd jater.

Diskuze

Specifické ekologické, epidemiologické a imunologické faktory umoznuji netopyram
uvedly riziko pfenosu nékterych bakterialnich agens vyskytujicich se u netopyri na clovéka.
Ptenos zoonotickych patogenti mezi netopyry a lidmi mohou ovliviiovat také antropogenni
zmény (Hayman et al., 2013), coz by mohlo piedpovidat potencionalni vzristajici nebezpeci
do budoucnosti. Studie také poskytuji informace o bakteriich, které se zdaji byt specifické
pouze pro netopyry a/nebo mohou byt spojeny s urCitymi druhy netopyrt, jejich stanovisti
nebo ektoparazity. V nékterych piipadech navic infikovani netopyii nevykazuji specifické
ptiznaky onemocnéni, coz by mohlo naznacovat koevoluci bakterii s hostitelem (Miihldorfer,
2017; Mihldorfer, 2013).

I presto se viak jen malo studii zabyva bakterialnim osidlenim organti a tkani netopyrti. Casto
jsou vyuzivany matrice jako napiiklad trus, mo¢, sliny nebo hematofagni
ektoparazité netopyri. Aktivni monitoring patogenti pomoci invazivné odebranych vzorku je
znemoznén hlavné v dusledku legislativni ochrany netopyrt v Evropé. Z toho diivodu analyzy
provedené na kadaverech jsou cennym zdrojem informaci.

Zavér

Cilem studie bylo vySettit netopyii kadavery na piitomnost baktérii Bartonella spp. v jatrech,
Leptospira spp. v ledvinach a Rickettsia spp. a A. phagocytophylum v tkani slezin ziskanych
natuzemi Ceské a Slovenské republiky. Nejvy$§i zachyt ve vzorcich byly bakterie
Leptospira spp. s celkovou prevalenci 5,11 %, nasledovaly Rickettsia spp. s prevalenci 4,57 %
a bakterii A. phagocytophylum jsme detekovali v jednom vzorku. Metoda PCR neodhalila
pfitomnost baktérii Bartonella spp. ani v jednom odebraném vzorku.
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Detekce trypanosom v krvi zajici polnich (Lepus europaeus) z Ceské
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Summary

Trypanosomes are an important genus of unicellular parasites belonging to the class Kinetoplastea.
They are able to infect a variety of vertebrates. In the Czech Republic, they were detected in many
vertebrates, including bats. The European brown hare (Lepus europaeus), representative of the order
Lagomorpha, can be a reservoir of many infections. Its populations in Czechia have been declining for
a long time. We analysed 200 samples of blood from hares for presence of trypanosomes using nested
PCR. There were two positive samples that we sent for sequencing. This is the first time, when
trypanosomes have been directly detected in the European brown hare.

Keywords: Trypanosoma; European hare; Lepus europaeus; nested PCR; Czech Republic

Uvod

Zajic polni (Lepus europaeus) je puvodné stepni druh, ktery se s nastupem zemédélstvi
uspésné adaptoval na rozmanitou zemédélskou krajinu (Frylestam, 1980). Mimo obdobi
pareni Zije samotaisky, velikost jeho teritoria se pohybuje v rozmezi 10-100 ha (Reitz and
Leonard, 1994). Zajic ve svém teritoriu potfebuje mit k dispozici dostatek potravy a je pro n¢j
velmi dulezita rozmanitost bylin a plodin, které se zde pé&stuji (Tapper and Barnes, 1986). V
Evropé dochazi k neustdlému poklesu populaci zajicl jiz od 60. let minulého stoleti. Je
vSeobecné zndmo, ze za dlouhodobym poklesem stoji pfedev§im zmény v obhospodafovani
zem&délské pludy, coz vede ke ztraté rozmanitosti krajiny a péstovanych plodin. Pokles
populaci zajicti zpiisobuji také predatofi a onemocnéni, tyto faktory vsak pravdépodobné
pusobi spiSe kratkodobé (Edwards et al., 2000). Zajici mohou rovnéZz fungovat jako zdroj
mnoha infekénich onemocnéni, napt. pasteurelozy, pseudotuberkulozy, bruceldozy (Edwards et
al., 2000), tularemie, listeridzy a borelidzy (Treml et al., 2007). U zajici byli také detekovani
puvodci vyznamnych endoparazitarnich onemocnéni, napi. Toxoplasma gondii a Leishmania
infantum (Tsokana et al., 2019)

Trypanosomy patfici do kmenu Euglenozoa a tfidy Kinetoplastea (Adl et al., 2019) jsou
skupinou vyznamnych a celosvétové rozsifenych paraziti zpusobujicich vazna onemocnéni
lidi a hospodarskych 1 volné zijicich zvifat. Nejvice studovanymi druhy jsou ty, které
zpusobuji vazna onemocnéni u lidi a nejsou endemické na evropském kontinentu. Mezi
autochtonni druhy v Evropé patii napt. Trypanosoma theileri, T. melophagium nebo T. lewisi.
V Ceské republice jsou popsany napi. Trypanosoma grosi, T. vespertilionis a T. dionisii
(Magri et al., 2021). U zajice polniho zatim nebyly trypanosomy prokazany, cilem nasi studie
tedy bylo vysetiit pomoci nested PCR vzorky krve zajicii z Ceské republiky pravé na
pfitomnost trypanosom.

Material a metody
K vySetfeni byly pouzity vzorky krve zajicti ulovenych v roce 2021 v lokalitach Drnholec
(n=2), Kyjov (n= 10), Letovice (n= 3), Opatovice (n= 8), Tufany (n=89), Velké Pavlovice
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(n= 62), Znojmo (n=3) a Zichlinek (n=23). Krev byla odebirana pomoci jehly a stiikacky ze
srdce. Izolace DNA byla provedena pomoci komeréniho kitu DNeasy Blood and Tissue Kit
(Qiagen, Némecko). K detekci trypanosom byla pouzita metoda nested PCR podle protokolu
pro detekci Trypanosoma spp. popsaného v publikaci Seward et al. (2017). PCR byla
provedena pomoci pfistroje Mini Opticon (Bio-Rad, USA) s reakéni smési (20 pl) obsahujici
10 ul Emerald Amp Max PCR Master Mix (Takara, Japan), 4 ul vody, 0.5 pl kazdého primeru
(10 pmol/ul) a 5 pl izolované DNA v prvnim kole. Ve druhém kole bylo pouzito 5 ul PCR
produktu z prvniho kola misto DNA. Pozitivni bendy byly vyfiznuty z gelu a purifikovany
pomoci kitu High Pure PCR Product Purification Kit (Roche, Svycarsko). Purifikovana DNA
byla zaslana na sekvenaci.

Vysledky

Z celkem 200 vysetfovanych zajict byli 2 pozitivni na pfitomnost Trypanosoma spp. V obou
piipadech se jednalo o dospé€lé samce z Tuian. Osekvenovana ¢ast 18S rDNA byla porovnana
pomoci BLAST (NCBI). Nejvétsi podobnost vykazovaly oba nase vzorky se sekvenci
Trypanosoma pestanai (AJ009159; podobnost 94,84 %).

Diskuze

Trypanosoma pestanai patii do podrodu Megatrypanum. Tento podrod ma Sirokou skalu
vektord, zahrnujici ovady (T. theileri), klose (T. melophagium) a roztoce (T. talpae).
Vektorem T. pestanai je blecha Paraceras melis, jejimz hostitelem je jezevec lesni (Meles
meles). Ve skupiné¢ Megatrypanum je to vyjimeéné a je mozné, ze T. pestanai ma uzsi vztah
S parazity zatazenymi do podrodu Herpetosoma (Lizundia et al., 2011). Na zajicich polnich
parazituji nejriznéj$i druhy blech, napt. Pullex irritans, Nosopsyllus fasciatus (Dik a Uslu,
2018), Spilopsyllus cuniculi nebo Echidnophaga myrmecobii (Shepherd et al., 1977). N.
fasciatus a S. cuniculi jsou vektory trypanosom, prvni z nich pfenasi T. evotomys, druha T.
nabiasi (Molyneux, 1969; Hamilton et al., 2005). Tyto druhy trypanosom patii do skupiny
Herpetosoma, pticemz T. nabiasi je parazitem se zajicem piibuzného kralika divokého
(Oryctolagus cuniculus). Vzhledem Kk nejbliz§i podobnosti sT. pestanai je u nami
detekovaného druhu trypanosomy rovnéz pravdépodobny pienos blechami. Nasvédcuje tomu
i skutecnost, ze také Trypanosoma nabiasi u kralikd je pfenasena blechami. K ziskani dalsich
informaci o novém druhu trypanosomy, 0 cesté pfenosu a vlivu na zdravotni stav zajici, je
vSak zapottebi dal$iho vyzkumu.

Zavér

U zajict zatim nebyly trypanosomy piimo detekovany. V nasi studii byly zjistény ve dvou
z celkem 200 vySetfenych vzorkd. Sekvenaci a naslednym srovnanim se sekvencemi
v databazi NCBI bylo zjisténo, Ze se zfejmé jedna o dosud nepopsany druh, nejvice podobny
T. pestanai, ktera se vyskytuje u jezevcu.

Podékovani
Studie byla finan¢né podpotena projektem ITA VETUNI (¢. 20211TA21).
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Summary

Lake Sinai virus (LSV) is a honey bee-infecting virus with two officially recognised species: LSV 1 and
LSV 2. There is currently a limited number of whole-genome LSV sequences, yet the genetic variability
of the virus indicates that there are more than two species in existence. Extracted nucleic acid of 209
honey bee samples were screened by PCR method for presence of LSV, which was found in 36.9% of
the samples. LSV-positive samples underwent additional PCR reaction with primers targeting region
coding RNA-dependent RNA polymerase of the virus. Subsequently, the PCR products were sequenced
and the acquired sequences were used for first round of phylogenetic analysis. Several of the isolates
were selected for whole-genome sequencing. Obtained sequences were used for additional
phylogenetic analyses. The results indicate the presence of at least three genetically distinct groups of
LSV in the Czech Republic. Finally, we obtained two LSV sequences via whole-genome sequencing.

Keywords: Apis mellifera; Lake Sinai Virus; honey bee virus; phylogenetics; phylogenetic
analysis; molecular biology

Introduction

Lake Sinai virus (LSV) is a recently discovered monophyletic viral complex containing
single-strand positive-sense RNA genome (Runckel et al. 2011). The role of the virus in the
pathological process and its epidemiological significance has not been completely clarified
yet. Two species are recognized by ICTV: Lake Sinai virus 1 (LSV 1) and Lake Sinai virus 2
(LSV 2) within genus Sinaivirus. LSV was recently fully classified within the Riboviria realm
and placed into newly formed family Sinhaliviridae within order Nodamuvirales (ICTV,
Walker et al. 2020). The viral complex is genetically diverse; Sinaivirus can be separated into
4 main phylogenetic clades (Cornman 2019, Simenc et al. 2020). Although the virus is not
considered a major threat to honey bee health, the phylogeny of the virus has been the focus
of only a handful of previously published papers. The aim of our study was screening of
honey bee samples from the Czech Republic for the presence of Lake Sinai virus and
additionally, characterisation of the Czech LSV strains.

Materials and Methods

We obtained a set of 209 samples of honey bees from Bee Research Institute at Dol. The
samples were collected in 2015 and come from experimental apiaries placed in different parts
of the Czech Republic, from colonies with varying health conditions. Each sample consisted
of a pool of six bees from a single honey bee colony. Sampled bees were frozen in laboratory.

Contents of each sample were homogenised with garnet beads (PowerBead Tubes, 0.7 mm,
MO BIO Laboratories, USA) in phosphate-buffered saline (Biosera, France) by vortexing
(3500 rpm/2 min). Subsequently, the homogenates were centrifuged (13,000 rpm/1 min) and
100 pl of the supernatant was used in nucleic acid extraction with use of TRI Reagent (Sigma
Aldrich, USA). Extracted nucleic acids were stored at -80 °C until further use.
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The extracted nucleic acids underwent an initial screening for presence of Lake Sinai Virus.
First, reverse transcription with random primers was performed using the ProtoScript® Il
First Strand cDNA Synthesis Kit (New England Biolabs, Ipswich, MA, USA) according to
the standard protocol. Subsequently, the synthetized cDNA was examined for the presence of
specific viral sequences by PCR, using previously published primers (Ravoet et al. 2013).
Aptamer Hot Start Master Mix (Top-Bio, Prague, Czech Republic) was used for the PCR
reaction. Finally, the presence of PCR products was visualised by electrophoresis on 1.5%
agarose gel with Midori Green stain (Nippon Genetics Europe, Dueren, Germany), followed
by UV light transillumination.

LSV-positive samples were additionally screened by PCR using previously published primers
(Ravoet et al. 2015) targeting the RNA-dependent RNA polymerase (RARP) region of the
LSV genome (603 bp long product). The 603 bp long PCR products were sequenced via
commercial Sanger sequencing (Eurofins, Germany). The sequences were deposited in the
GenBank (OK245389-0OK245413) and used to construct a dendrogram in the MEGA X
software, with additional LSV sequences available in the database. The dendrograms were
constucted using the neighbour-joining clustering method, Tamura 3-parameter model
(calculation of the evolutionary distances) and bootstrap test of 1,000 replicates
(determination of reliability of the dendrogram). Several genetically distinct samples of
sufficient RNA quantity were chosen for the whole-genome sequencing on NovaSeq 6000
platform by Illumina. The library preparation, sequencing and nucleotide sequence mapping
to reference sequences were performer by a commercial provider (SeqMe, Dobiis, Czech
Republic). The sequences for LSV strains were assembled into contigs using the graphical
viewer Tablet. The sequences obtained by whole-genome sequencing were analysed in Mega
X. Sequences obtained via whole-genome sequencing were uploaded to the database
(MZ773494-5).

Results and Discussion

According to the initial screening, LSV was present in detectable quantities in73 (36.9%) of
the samples. In additional screening, we successfully obtained partial (603 bp) LSV RdRp
sequence of 26 samples. The obtained sequences were used to construct a dendrogram.
Majority of our RdRp sequences (19, 73.1%) formed a cluster genetically close to the lineage
of LSV 2 (HQ888865) reference sequence. However, the cluster formed an independent
branch along with South African LSV strain SA1 (NC_035111). Aside from this major
cluster, our sequences formed two additional smaller clusters. Both of these clusters were
genetically closer to LSV 1 (HQ871931) than to LSV 2. One group of our LSV sequences
clustered with Swedish sequences (MH267699-700), belonging to unofficial strain LSV 3
and unclassified strains from Slovenia (MG918125) and Papua New Guinea (MT482469).
The second group formed a cluster with unclassified strain of Israel origin (MW397636).

We were able to obtain only two LSV sequences of sufficient quality via whole-genome
sequencing; three whole genes of strain 88/15 and four whole genes (whole genome) of strain
587/15. Our two isolates are very similar to each other, being identical in 96.08% of their
nucleotide sequence and 97.16% of their translated amino acid sequence. Both strains belong
to distinct clade which shares a common ancestor with LSV 2. Furthermore, the Czech strains
are relatively genetically distinct from the reference strain of the LSV 2 species with which
they share only 74.09% (88/15) and 74.51% (587/15) of the nucleotide sequence; 76.98%
(88/15) and 76.79% (587/15) of amino acid sequence. The previously described strains
belonging to the same LSV species displayed >95% nucleotide homology and >97% amino
acid homology to the consensus of each species (Grabersteiner et al. 2001). Our strains hold
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similarity to one another which is sufficient for them to be considered the same species but
are not sufficiently homologous with LSV 2 to be categorised as LSV 2. Compared with the
complete sequences available in the database, strain SA1 appears to be genetically closest to
the obtained Czech strains, with amino acid homology of over 96% (96.57% for 88/15;
96.81% for 587/15) and a nucleotide homology of roughly 93% (92.98% for 88/15; 93.74%
for 587/15). This is surprising given the geographical origin of the SA1 isolate (South Africa).

Conclusion

We identified three genetically distinct clusters of LSV virus present in the Czech Republic.
We successfully obtained two sequences of LSV (3 whole genes, 4 whole genes) via whole-
genome sequencing. Our sequences are first Czech LSV strains in the database to date. Our
findings may provide a valuable addition to the LSV sequences in the database, given that the
number of whole-genome sequences of the virus is very limited.
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Summary

Migration and over-wintering strategy of raptors can be influenced by many factors such as sex, age
and experience of birds, habitat variability and food availability. Based on the telemetry data of nine
Red Kites (Milvus milvus), we observed in situ their wintering grounds in southern Italy during winter
2019/2020. Red Kites originated from Austria and the Czech Republic arrived to their wintering
grounds from 10™ August to 5" December 2019 and departed between 9" February and 7™ May 2020.
Tagged Kites stayed in their wintering grounds from 73 to 207 days (mean 13546 SD). These birds
occupied home range and the core area from 39.3 to 9 351 km? (KDE 95%; mean 3 59/+3460 SD)
and 6 to 1 998 km? (KDE 50%; mean 566483 SD), respectively. We observed a total of 242 Red Kites
at nine communal roost sites (min. = 14, max. = 45 individuals) used by tagged Red Kites. Roosts
were situated at an average altitude of 630 m above sea level. Agricultural countryside with small or
large fields, small or large forest patches, meadows, pastures, sheep or cattle farms surrounded areas
around communal roosts of Red Kites.

Keywords: Milvus milvus, raptors, telemetry, behaviour, Austria, Czech Republic

Introduction

The Red Kite (Milvus milvus) is a medium-sized raptor native to the European continent.
Recent estimates indicate a global population of between 60,000 and 70,000 mature
individuals and approximately 35,000 breeding pairs (BirdLife International 2020). Red Kites
from Central European countries including Austria and the Czech Republic disperse to winter
in Southern Europe in a broad belt from Iberian and Italian peninsulas to the Balkans, but a
part of the population stay to winter in their natal area (Literak et al. 2022).

Until the end of 20" century, Red Kite was once a common species widespread from north-
western Italy, down the Tyrrhenian side of the peninsula, to southern Italy, Sicily and Sardinia
(Brichetti & Fracasso 2003). At present, the Italian distribution of Red Kites is highly
fragmented, with a total of estimated 426-519 breeding pairs, essentially concentrated in
central and southern Italy (Cillo & Laterza 2014). The causes of population decline could be
habitat degradation and illegal killing through persecution and poisoning (Carter 2001).
Successful reintroductions in northern Italy have increased populations in Tuscany and
Marche (Ferlini 2019). Beside breeding population, Italy offers wintering grounds for Red
Kite from Central Europe during the winter (Literak et al. 2022). The last census of wintering
Red Kites carried out in 2021 showed the presence of 1 782-1 902 wintering individuals in
Italy (Guido Ceccolini, unpublished data).

Although, there is a recent work regarding to wintering of Red Kites from Central Europe in
Western and South-Western Europe, including Italy (Panter et al. 2022), the behaviour of Red
Kites in communal roosts during winter period in Italy remained unsolved. Here in this work,
we aimed to a strategy of Red Kites from Central Europe wintering in Italy by using data
from Kites originating from Austria and the Czech Republic tagged with GPS/GSM
transmitters supplemented with observations in situ.
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Material and Methods

We equipped nine Red Kites originated from Austria and the Czech Republic with GPS/GSM
(Global Position System/Global System for Mobile Communication) telemetry devices as
described previously (Literdk et al. 2022). The coordinates of bird positions at their winter
grounds were analysed using a geographic information system (GIS) and the software ArcGIS
10.1. We performed Spearman correlation test for non-parametric data using software Unistat
to assess the relation between age and home range size. Spatiotemporal activities of these nine
tagged Kites were monitored in details throughout the winter period of 2019/2020. Based on
the telemetry data, we conducted the field observations from 3" February to 11" February
2020 at nine communal night roosts of Red Kites in the central and southern part of Italy. In
this study we employed Kernel Density Estimate (KDE) 95 % and 50 % to determine the size
of the home range and the core area of wintering Red Kites, respectively.

Results

Nine Red Kites originated from Austria and the Czech Republic arrived to their wintering
grounds from 10" August to 5" December 2019 and departed between 9" February and 7%
May 2020. Birds winter on average for 135 + 46 days. The size of the home range was
ranging from 39 to 9 351 km? (X = 3591 + 3460 km?) estimated as KDE 95 %. Core area was
ranging from 6 to 1 998 km? (X = 566 + 483 km?) estimated as KDE 50 %. Older birds tagged
in 2015, 2016 and 2017 showed tendency to use noticeably smaller areas (1 388 + 928 km? as
KDE 95%) for wintering than younger birds tagged in 2018 and 2019 (5 027 £ 3050 km? as
KDE 95%). Furthermore, we found a negative correlation between age and home range size (r
= -0.8, p < 0.05). Wintering birds occupied winter grounds in average elevation of 661 m
above sea level (asl).

We counted total of 242 Red Kites at all communal night roosts (min. 14, max. 45 in
individual roosts) which were situated at an average altitude of 630 m asl (min. 390 m, max.
940 m). An agricultural countryside with small or large fields and farms was typical for all
study areas. In the area of Campomaggiore, Maschito and Masseria Manta, Red Kites used
the edge of a large forest as a roosting site. However, small forest patches were used as
roosting sites close to Balvano, Barisci, Buccino, Coletorto, Imef-Pantano and Salcito.

Discussion

Based on the telemetry data, we suggest that Central European Red Kites arrived to their
winter grounds in Italy mostly during October. Moreover, major part of elderly Kites arrived
later and departed earlier, probably due to their previous and upcoming breeding season,
respectively. These findings fit well in characteristics of migration and over-wintering
strategy of Red Kites from Central Europe at their wintering grounds in the Iberian Peninsula,
France, Italy and South-eastern Europe (Literak et al. 2019; Garcia-Macia et al. 2022b;
Literak et al. 2022).

Our results show that in migrating Red Kites, juveniles used larger area than adults at their
wintering grounds. The same was reported recently in similar studies (Panter et al. 2022;
Garcia-Macia et al. 2022a). This variability could be influenced by many factors such as
habitat variability, food availability, interspecific and intraspecific competition, birds’ age
and/or experience, and methods used to estimate the home range size (Panter et al. 2022).

Previously, communal roosts of Red Kites were described in lowlands in South-eastern

Europe with the altitude from 4 to 150 m asl (Literdk et al. 2019). And although, Red Kites
are usually associated with medium-low elevations being most common between 400 and 600
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m asl (Seoane et al. 2003), birds in this study used communal roost sites at an average altitude
of 630 m asl which corresponded with an inhabited areas of over-wintering grounds with an
average altitude of 661 m asl. This condition could be a key factor which influences the space
use of Red Kites in southern Italy and point to the high environmental plasticity of Red Kites
(see also Panter et al. 2022).

We observed an agricultural countryside with small or large fields, small or large forest
patches, meadows, pastures, sheep or cattle farms which surrounded areas close to communal
roosts of Red Kites. Thus, a very similar habitat of the wintering areas which was described in
Central and South-eastern Europe (Literak et al. 2019).

Conclusion

We assume that there is a variability among spatiotemporal activities of Red Kites at their
wintering grounds across the Europe. Density of Red Kite population, social interactions in
communal roosts, habitat characteristics and food availability may have a key role for the
wintering ground selection in Italy and elsewhere.
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Summary

The Caspian gull (Larus cachinnans) has recently spread from Ukraine to Poland, Germany and other
European countries. In the Czech Republic, the first breeding birds were recorded in 1990 at the Nové
Mlyny Reservoir (NMR), since when the number of breeding pairs has increased to 248 in 2020. As
there is little available information on the dispersal and spread of gulls originating from Central
Europe, pulli Caspian gulls hatched at the NMR were tagged with telemetry loggers. By combining
recovery of the ringed birds and telemetry data, we found that gulls from NMR dispersed in all
directions, with the main destinations being within the Czech Republic, Poland, Germany, the
Netherlands, Belgium and Hungary. Telemetry recordings indicated waterbodies as the most selected
environment, followed by landfill sites, mineral extraction sites, industrial or commercial units and
arable or other agricultural land.

Keywords: Larus cachinnans; Natal dispersal; Habitat preference; Philopatry

Introduction

The Caspian gull (Larus cachinnans) has recently spread from the Black, Caspian and Azov
Seas and Lakes Balkash and Saisan to the Moscow region, Poland, Germany and elsewhere in
Europe (Malling Olsen and Larson 2004; Vaviik et al. 2005). There is a strong support, that
the Central European Caspian gull population has an eastern origin from their core nesting
areas on the Black and Azov Seas and from inland regions of Ukraine reservoirs (Boere 2006;
Dubinina 2015). In the Czech Republic was first breeding recorded in 1990 at the Nové
Mlyny Reservoir (NMR), in the south-eastern part of the Republic. Since then, the breeding
numbers increased gradually, according to the national census of breeding birds (Vaviik et al.
2005). By January 2020 were in the Czech Republic recorded 4 402 Caspian gulls (Musilova
et al. 2021).

There is little information on natal and breeding dispersal, natal and breeding philopatry and
the spread of established breeding Caspian gull populations in Central Europe. Of the known
studies, one recorded ringed in eastern Germany (Bairlein et al. 2014), and the other reported
a Caspian gull ringed as a pullus in a Polish colony (Leclerc 2016). There is also little
information on habitat preferences of Caspian gulls dispersing from Central European
populations. It is believed, that the key factors responsible for further successful colonisation
are the availability of fish from aquacultural ponds and access to refuse at landfill sites during
winter (Skorka and Wojcik 2008, Lenda et al. 2010). In effort to address the lack of data on
dispersal and habitat selection, an in-depth investigation of ringed and GPS (global
positioning system) tagged Caspian gulls hatched at the NMR was undertook.

Material and Methods

Study took place on the 3,200 ha NMR system situated on the Dyje River in south Moravia,
Czech Republic. The Caspian gull breeding colony is located on a small flat islet in the
middle reservoir (48.8930 N, 16.6057 E). By 2020, a total of 685 Caspian gull pulli had been
ringed with metal and plastic rings at the NMR and, of these, 345 (50.4 %) have been re-
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observed. A total of 1,809 observations of ringed Caspian gulls have been registered at the
NMR. Ten pulli gulls were fitted with 20 g Ornitela telemetry loggers equipped with solar
panels, functioning in both GPS and GSM (global system for mobile communication) mode.
The position coordinates were analysed using the ArcGIS 10.1 software package and the free
extension ArcMET Software for ArcGIS 10.1. Initially, ten pulli caught at the NMR breeding
colony were equipped with telemetry loggers (five in 2018 and five in 2019). Six of the
telemetry birds (three from 2018 and three from 2019) died within 45 days of release, and
these were then excluded from the study. Natal dispersal was defined as all dispersal by an
individual prior to its first breeding, while breeding dispersal was defined as all dispersal after
the first breeding up until the fourth calendar year. Dispersal behaviour of ringed birds and
telemetry tracked birds were analysed separately. Dispersal direction was defined by dividing
the space around the colony on NMR into four quarters. Individual movement patterns were
based on gull movement trajectories. Estimated natal philopatry was determined as a variable
straight-line distance between the birth site and the position coordinates of three-year-or-older
ringed gulls during May and/or June. For habitat selection we used GPS positions for the four
telemetry tracked Caspian gulls (R1-R4). The data were processed using ArcMap 10.1 Arc-
GIS software (ESRI, USA), using a CORINE Land Cover raster map. To determine overall
habitat selection, we used the “compana” function for compositional analysis in the
AdehabitatHS package in R v.3.6.1.

Results

Natal dispersal in telemetry-fixed gulls was highly variable, most positions from R1, R2 and
R3 being in a lowland area of south Poland and most positions from R4 being in a lowland
area of Hungary. Farthest dispersal distances in R1, R2, R3 and R4 were 252, 436, 602 and
513 km, respectively. The most recoveries of ringed gulls were lowland areas of the Czech
Republic, western Poland, Germany, the Netherlands and Belgium. We processed 40
recoveries of three-year-or-older gulls ringed in the NMR and checked in May/June. Average
gull distance was 91 km (range 0-445 km, SD +128) from the breeding colony, with an
average azimuth of 176°. All positions obtained were north-east, north, north-west or west of
the natal breeding colony. Repeated recoveries from later breeding periods were obtained for
five birds, with an average distance of 0.66 km (range 0-1.86 km, SD +0.63) from their
previous estimated breeding site, and average azimuth of 116°.

Waterbodies were the dominant habitat selected by Caspian gulls with telemetry loggers, with
landfill sites the next most common habitat, followed by mineral extraction sites, industrial or
commercial units and arable land. For one Caspian gull (R1), 580 positions (8 %) were on
building roofs close to the riverine port in Vienna, Austria.

Discussion

Ukrainian birds appear to disperse in a mainly north-westerly direction (Neubauer et al.
2007). Our data from both recoveries of ringed birds and GPS telemetry suggests that
intensity of dispersal tended to be highest in directions from northeast to northwest.
Moreover, our data indicated that estimated natal philopatry also fitted well with this concept.

Caspian gulls in inland Central European habitats have shown good reproductive
performances, particularly in colonies near fishponds (Skorka et al. 2005). It would also
appear that the availability of landfill sites provides an important alternative food source in
the form of household refuse. Our tracking confirmed that Caspian gulls frequently foraged
on reservoirs (presumably on fish), on local landfill sites (household refuse) and on nearby
arable land (vertebrates/ invertebrates). Central European Caspian gull populations have also
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grown rapidly, to the point where they are now considered invasive in some areas, i.e. they
are having a negative impact on native bird species (Skorka et al. 2005).

Conclusion

As individual dispersal patterns were highly variable, our data suggest highest dispersal
directions from northeast to northwest. Extensive aquacultural fish ponds, open landfill sites
or large areas of managed arable land represent important food sources and are likely to be
key factors enabling the spread of Caspian gulls.
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Summary

Rodents are an important reservoir for many pathogenic agents. The aim of our study was to monitor
the presence of the genus Trypanosoma, the blood parasite, in various rodent species living in Czech
Republic. Trypanosomes are worldwide distributed blood parasites infecting a broad spectrum of host
species, including humans. In our study we examined 144 blood samples from several rodent species
and shrews using nested PCR protocol with a positive finding in 7 samples. Positive samples were
purified from electrophoretic gel and sent for sequence analysis. The prevalence of trypanosomes
found in our study was 4.86 %. As a next step in our research, we plan to expand our analysis on
haematological and biochemistry profile of naturally infected individuals and asses the effect of
trypanosomes on health of small rodents.

Keywords: Trypanosoma spp.; small rodents, nested PCR, Apodemus sp., Czech Republic

Uvod

Trypanosomy (Kinetoplastea) jsou celosvétové rozSifenymi krevnimi parazity mnoha
rozli¢nych zivocisSnych druhi. Savéi trypanosomy délime podle jejich vyvoje ve vektoru do
dvou skupin: salivaria a stercoraria. Zatimco jedinci patiici do skupiny salivaria jsou casto
patogenni pro své hostitele, skupina stercoraria, kam nalezi podrod Herpetosoma, byva
vétsinou pro svého hostitele nepatogenni (Hoare, 1972).

Hlodav¢i trypanosomy jsou vysoce hostitelsky specifické, jsou si morfologicky podobné a pro
jejich presné rozliSeni je nutnd molekularni diagnostika. Podrod Herpetosoma zahrnuje
hlodav¢i trypanosomy a jejich vektorem jsou rtizné blesi druhy. Hlavnim zastupcem je zde T.
lewisi a mnoho potencionalné novych druhi je pojmenovano jako T. lewisi-like a je nutna
jejich molekularni verifikace (Noyes et al., 2002).

Material a metody

Pro nasi studii bylo pouzito 144 vzorka krve drobnych hlodavct a rejskii, konkrétné mysice
temnopasé (Apodemus agrarius, n=14), mySice lesni/kfovinné/malooké (Apodemus
flavicollis/silvaticus/uralensis., n=93), nornika rudého (Myodes glareolus, n=34) a rejska
obecného (Sorex araneus, n=3). Zvifata byla odchycena v obdobi 4. — 7. 11. 2021 v katastru
obce Sala$ ve Zlinském kraji. Vzorky krve byly ziskany ze srdce post mortem. 1zolace DNA
ze vzorkl byla provedena pomoci komeréniho kitu High Pure PCR Template Preparation Kit
(Roche, Svycarsko), podle navodu vyrobce. PCR detekce patogena probéhla pomoci
protokolu popsaného v publikaci Seward et al. (2017) metodou nested PCR. PCR amplifikace
probéhla na pfistroji Mini Opticon (Bio-Rad, USA), reakéni smés o objemu 20 pl tvofilo 10
pl Emerald Amp Max PCR Master Mix (Takara, Japonsko), 4 pl vody, 2 x 0.5 pl primert (10
pmol/ul) a 5 pl analytu. Reakce probehla ve dvou kolech, v prvnim byla jako analyt pouzita
DNA vyizolovana ze vzorku, ve druhém kole pak analytem bylo 5 pl smési z prvniho kola.
Vysledny produkt PCR byl vizualizovan pomoci gelové elektroforézy za pouziti negativni a
pozitivni kontroly. Pozitivni bendy byly vypurifikovany z gelu pomoci komeréniho kitu High
Pure PCR Product Purification Kit (Roche, Svycarsko) a byly zaslany na osekvenovani.
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Vysledky

Z celkového mnozstvi 144 vySetfovanych vzorkll bylo zaznamenano 7 pozitivnich vzorkd.
Sekvenaci a naslednou analyzou sekvenci pomoci online nastroje BLAST (NCBI) byla u Sesti
adultnich jedinci mysice Apodemus flavicollis/silvaticus/uralensis potvrzena Trypanosoma
grosi a u jednoho jedince nornika rudého (Myodes glareolus) byla nalezena trypanosomé
ptibuzna Parabodo caudatus.

Diskuse

Trypanosoma grosi byla diive fazena do skupiny trypanosom podobnych T. lewisi, a to do
podskupiny, do které nalezely trypanosomy ¢eledi Muridae a Cricetidae. Nyni se T. grosi fadi
do Kkladu trypanosom s blize nespecifikovanym podrodem (Schoch et al., 2020). V Evropé
byla tato trypanosoma zaznamendna na Uzemi Francie, Némecka, Mad’arska, Irska, Velké
Britanie, Ruska, Polska a Slovenska (Magri et al. 2021). Magri et al. (2021) ve své studii
uvadi jeji nalez na tGzemi Ceska, ale jedna se zde o mylnou interpretaci studie, kterou
provadéli Karbowiak et al. (2009) na Slovensku. V Ceské republice se jedna o jeji prvni
zachyt.

Tato trypanosoma vykazuje hostitelskou specifitu k rodu Apodemus, coz se prokazalo i v nasi
studii. Prevalence T. grosi byla v nasi studii 4,86 %, coZ je o poznani niz$i oproti studii ze
sousedniho Slovenska, kde byla prevalence 12,7 % (Karbowiak et al., 2009). Tento rozdil je
pravdépodobné dan sezonnim charakterem onemocnéni, kdy se popisuje zachyt trypanosom
Vv obdobi od ¢ervna do listopadu (Karbowiak et al., 2009).

Parabodo caudatus je v soucasnosti povazovan za neparaziticky druh bi¢ikatych organismi.
Nicméné tento organismus je prozatim nedostate¢né prostudovan a nekteré studie naznacuji
mozny paraziticky potencial (Winterhoff et al., 2020). Pro blizsi ur¢eni vztahu rodu Parabodo
a rodu Myodes je nutné provedeni cilenéjsi studie.

Zavér

V nasi studii jsme poprvé prokazali piitomnost Trypanosoma grosi na tizemi Ceské republiky
s prevalenci 4,86 % u volné zijici populace mysic rodu Apodemus. Pravdépodobné se jedna o
autochtonniho parazita s nizkou patogenitou pro svého hostitele, nicméné tuto hypotézu je
nutné dale potvrdit. Nalez Parabodo caudatus u nornika rudého (Myodes glareolus) je
potieba dale provértit a vyhodnotit.

Podékovani
Studie byla finan¢né podpotena projektem ITA VETUNI (¢. 20211TA21).
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Summary

Monitoring of individual endoparasitosis is essential to determine the health status of wild canine
populations. Some of these parasites are of zoonotic significance and pose a risk to public health. We
examined 17 faecal samples from canine animals originating in the territory of Slovakia and the
Czech Republic: Vulpes vulpes (12), Canis lupus (5). Diagnostic methods used: flotation method,
commercial kit Kruuse Giardia Quick test (detection of Giardia duodenalis antigen). The following
were identified in Canis lupus: Taenia spp. (1)., Trichuris vulpis (2). Two fecal samples were negative.
In the species Vulpes vulpes we identified: Trichuris vulpis (5), Taenia spp. (3)., Toxascaris leonina
(2), Giardia duodenalis (1). Four fecal samples were negative.

Keywords: carnivores; endoparasitosis; Taenia spp.; Trichuris vulpis; Toxascaris leonina; Giardia
duodenalis;

Uvod

Monitoring jednotlivych endoparazitéz u psovitych Seliem mé zasadny vyznam pre
zhodnotenie zdravotného stavu volne zijacich populacii a mozného rizika prenosu
zoonotickych parazitéz U psovitych Seliem sa vyskytuje niekol’ko endoparazitov: Toxocara
canis, Eimeria vulpis, Isospora vulpis, Alaria alata, Taenia hydatigena, Toxascaris leonina,
Uncinaria stenocephala, Giardia duodenalis, Cryptosporidium spp., Echinococcus
multilocularis, Dipylidium caninum (Svobodova a kol. 1994). Jednou z najnebezpe¢nejsich
zoonoz, ktoré ohrozuji T'udi, je Echinoccocus multilocularis. Prevalencia u lisok je 30%
(Miterpakova a Dubinsky, 2011)

Stabilna populacia vlka sivého na izemi Slovenskej republiky sa pohybuje okolo 350 - 400
kusov, na uzemi Ceskej republiky je okolo 70. Liska hrdzava sa vyskytuje na 93,5 % tzemia
Slovenska. Hustota populacie sa pohybuje od 0,5 - 3 lisky na km?, v zavislosti na dostupnosti
potravy. Hustota populacie v Ceskej republike sa pohybuje od 1 - 2,5 lisky na km?. Takato
hustota populécie ma vyrazny vplyv na Sirenie parazitdz v populdcii liSok.

Pochopenie epizootologie zoonotickych parazitickych infekcii je dolezité pre minimalizaciu
rizik pre I'udi. Preto bolo ciel'om tejto Studie zistit’ prevalenciu gastrointestinalnych parazitov
u psovitych Seliem na izemi Slovenskej a Ceskej republiky.
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Material a metody

V obdobi od januara do decembra roku 2021 boli odobraté¢ vzorky Cerstvého trusu od 17
jedincov psovitych Seliem. 5 vzoriek od vlka sivého (Canis lupus) a 12 vzoriek od lisky
hrdzavej (Vulpes vulpes). Vzorky trusu boli ziskané u liSok hrdzavych ulovenych legalnym
spdsobom v priebehu celého kalendarneho roku zo 7 revirov (5 x CR, 2 x SR). V pripade
vlka dravého prebiehal zber vzoriek v sucinnosti s projektom monitoringu velkych Seliem.
Vzorky trusu boli konzervované v skiimavkéch s etylénom a uskladnené v chladnicke pri 4 °C
a boli vysetrené do 48 hodin od odberu.

Na vySetrenie a identifikaciu endoparazitdoz boli pouzité nasledovné metody: komercna
stiprava Kruuse Giardia quick test (detekcia antigénu Giardia duodenalis). Dalej boli pouzité
rutinné techniky na identifikaciu lariev a vajicok, a to flotatna metdda.

Kazda vzorka bola vySetrena za pomoci optického mikroskopu Levenhuk 720B pri zvicSeni
X40, X100, X400 a X1000, a to vo forme nativnej vzorky a nasledne po ofarbeni Diff-Quick.

Vysledky a diskusia

Boli detekované gastrointestinalne parazity zkmena Nematoda a Platyhelminthes.
Prevalencia parazitov v nasom vyskume bola u lisky hrdzavej (66,7 %) a u vlka sivého (60
%). Pri koprologickom vySetreni u lisky boli najdené vajicka Trichuris vulpis (41,7 %),
Taenia spp. (25 %), Toxoscaris leonina (16,7 %) a Giardia duodenalis 8,3 %). U vlka bola
prevalenia jednotlivych Trichuris vulpis (40 %), Taenia spp. (20 %).

V roku 2013 bola publikovand Studia (Borecka, Gawor a Zieba, 2013), ktora monitorovala
vyskyt edoparazitoz u Seliem na Gizemi Pol'ska. Prevalencia endoparazitéz u lisky hrdzavej:
Trichuris vulpis (27 %), Taenia spp. (2,2 %). U vlka sivého boli najdené Trichuris vuplis
(13,9 %), Tenia spp. (1,4 %).

Tabul’ka 1. Prevalencia endoparazit6z gastrointestinalneho traktu u vlka sivého (Canis lupus)
a lisky hrdzavej (Vulpes vulpes) na tizemi Slovenskej a Ceskej republiky

Pocet Trichuris Taenia Toxoscaris Giardia
Druh . ! ) . Spolu
vzoriek vulpis spp. leonina duodenalis
Vulpes 12 41,7 % 25 % 16,7 % 8,3 % 66,7 %
vulpes
(I:a”'s 5 40 % 20 % - - 60 %
upus
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Obr. 1. Vaji¢ko Trichuris vulpis u lisky hrdzavej.  Obr. 2. Vajicko Toxoscaris leonina u lisky hrdzave;j.

Zaver

Detekované parazity T.vulpis, T.leonina, Taenia spp. bezne koluji v populaciach liSok
hrdzavych a vlkov sivych. E. multilocularis sa nevyskytoval ani v jednej vzorke. Vysledky
potvrdzuju, ze gastrointestinalne endoparazitdzy sa bezne vyskytuju v populéciach psovitych
Seliem. Riziko pre cloveka je pri najdenych parazitdozach nizke, treba vSak pravidelne
monitorovat’ vyskyt a oblast’ vyskytu jednotlivych parazitdz s ohl'adom na zoonotické riziko.
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Summary

The fos genes responsible for short-chain fructooligosaccharide (scFOS) utilization has been recently
found on chromosome and IncHI1 plasmids of pathogenic bacteria. The plasmids encoding prebiotic
metabolism could play a key role as a transitional link in the adaptation of antimicrobial resistant
(AMR) bacteria. In the collection consisting of 11000 AMR isolates we detected 307 isolates
harbouring fos genes. We present their genetic background and suggest their possible mobilization on
plasmids harbouring antibiotic resistance genes (ARGSs) or virulence factors as well.

Keywords: Antibiotic resistance; plasmid; prebiotics; fos genes; Escherichia coli

Introduction

It was considered that Enterobacteriaceae are unable to grow in conditions with prebiotics as
an only source of carbon. Nevertheless, the first isolate, avian extraintestinal pathogenic E.
coli BEN2908, utilizing commonly used prebiotics, was found in chicken intestine [1]. This
isolate was able to utilize prebiotic scFOS owing to the fos operon consisting of seven fos
genes carried by chromosome. The studies on isolates of equine origin discovered horizontal
transfer of the fos operon on IncHI1 plasmids along with ARGs [2,3,4]. The first detected was
the plasmid pEQ1 obtained from E. coli originating from the faeces of a hospitalized horse in
the Czech Republic [2]. The follow-up studies revealed the dissemination of the IncHI1
plasmid-encoded fos operon also in the Netherlands, Germany, Denmark and France among
healthy horses [3,4]. Despite several cases of detection of the fos operon, the global
distribution in bacterial genomes remains unknown. The fos operon possibly plays a role in
the adaptation of plasmids among AMR bacteria and therefore promote the spread of ARGs
between bacterial populations.

Material and Methods

PCR screening was performed to detect the fosT gene in more than 11000 antibiotic resistant
isolates (mostly E. coli) obtained between 2005 and 2019 from humans, food-producing and
companion animals as well as wildlife and environment in Europe, North and South America,
Africa and Australia. The short-read Illumina and long-read MinlON sequencing enabled to
elucidate the structure and genetic context of the fos operon. The obtained genomes were
assembled and annotated. Phenotypic, in silico and phylogenetic analysis were performed to
enlighten the fos genes complete genetic environment and their role in the evolution of AMR
bacteria.

Results

We obtained 307 isolates with fosT gene, corresponding to about 2.8% of all screened isolates
(Figure 1). 80% of fosT-positive isolates originated from newly found sources. From 237
representative isolates subjected to whole genome sequencing, 162 showed chromosomal
location of the fos genes, while in 77 isolates the genes were carried by plasmids. The genetic
environment of the fos genes varied between individual plasmid groups (Figure 2).
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Figure 1. The wide distribution of the fos operon in connection with the source of the
isolate. The chart indicates the wide occurrence of the fos operon in diverse sources compared

to previous studies of isolates mainly originating from horses.
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IncK2 and Incll plasmids lacked some of the fos genes but phenotypic test verified that these
bacteria also are able to utilize scFOS. These plasmids carried genes mediating utilization of
rhamnose instead. The complete fos operon located on plasmids was highly associated with
the insertion sequence family IS1 among diverse plasmid groups (IncHI1, IncY and IncF-
type). Plasmids carrying the fos operon included IncF-type (n=28), IncHI1 (n=27), IncK2
(n=14), Incll (n=4) and IncY (n=4) groups. The occurrence of fos genes together with ARGs
was found in IncHI1 (multi-drug resistance region), IncK2 (blatem-1a), Incll (sul2, tet(A))
plasmids and IncY phage-like plasmids (aadA5, dfrA17, sul2 and tet(A)). IncF-type plasmids
harboured genes for virulence factors.

Discussion

This study showed wide occurrence of the fos genes among various sources. Compared to
other studies, where the fos genes plasmid location was strictly bound to IncHI1 plasmids
originating from horse isolates [2,3,4], we demonstrated a substantial diversity in the fos
genes harbouring plasmids. We observed broad range of the fos genes genetic background
suggesting different ways of its mobilization compared to the fos operon detected in previous
studies [2,3].

Conclusions

Study demonstrates new-found plasmids carrying ARGs together with genes encoding scFOS
utilization. Our findings suggest their possible co-selection and mobilization on plasmids
creating another potential risk in the AMR crisis. The combination of antibiotics and scFOS
presumably creates selective pressure environment therefore optimal conditions for
disseminating the plasmids harbouring ARGs.
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Summary

As a adaptive strategy to environmental changes, the temperate bats exhibit several unique features in
their reproductive cycle. We used a non-invasive pulsed electroejaculation generator device to obtain
sperms from 37 individuals of 7 species of temperate bats. We found out, that sperm morphology
differs between the species of the genus Myotis even between all other bat species. Our results suggest
that sperm size and expected sperm competition are negatively correlated with the level of sociality.

Keywords: Chiroptera, morphometry, reproduction, males, swarming site

Introduction

The life cycle of temperate bat species differs dramatically in many aspects from most
mammals due to hibernation. In males, spermatogenesis takes place from spring to autumn,
when the activation of Leydig cells enlarges the seminiferous tubules and thus increases the
size of the testicles by up to 40%. In autumn mating season, bats copulate, and mature
spermatozoa are stored in the cauda epididymis and in the testes shrink. Additional
copulations may occur in winter and spring, but new sperm are not expected to form
(Gustafson 1979). With a few exceptions, the mating systems of most European bat species
are not well described. It is supposed that the most common mating system for European bat
species is the so-called "resource-defense polygyny” (TerSova 2018). This type of mating
system assumes that both males and females may mate with multiple partners. The success of
the male depends on postcopuling processes, i.e., the sperms of multiple males compete for
fertilization of female. Operation sex ratio, it means the number of available reproductive
females, in colony thus may also affect mating systems (Keeley and Keeley 2004). The
colony size can range from a few individuals in the species Myotis bechsteinii, through
hundreds of individuals in the species Myotis daubentonii to colonies numbering several
thousand individuals, e.g., Myotis myotis. The aim of the study was to confirm the hypothesis
that with higher sperm competition, it is more advantageous for males to have a larger number
of smaller sperms.

Material and Methods

During the evening emergence from the Katetinska Cave, a total 37 bats of 7 species were
caught in the trapping cages or netted during September swarming (3 males of Rhinolophus
hipposideros, 11 males of Myotis emarginatus, 9 males of Myotis bechsteinii, 6 males of
Myotis nattererii, 3 males of Myotis myotis, 2 males of Myotis dasycneme, 2 males of Myotis
daubentonii and 1 male of Plecotus auritus). The individuals were measured, weighed, and
placed separately in marked canvas bags. The animals were housed individually using an
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inhaler with an isoflurane at a concentration of 1.5-2%. After the animal was anaesthetized, a
microelectrode of the pulsed electroejaculation generator device (Utility Model) was inserted
into the rectum to achieve semen ejaculation (0.3-3 mA, 50 Hz). The ejaculate was collected
with a sterile tip, with 5 ul pipetted onto the slide for morphometric analysis. The samples
were then fixed 3.7% formaldehyde solution in PBS for 10 minutes. The samples were then wash in
PBS for 10 minutes and then in distilled water for 5 minutes. Finally, slides were stored at 4
°C in a humid box. Sperm was scanned on an inverted wildfield microscope (Leica DMi8 WF
with LAS-X software). Sperm parameters were measured in open-source software FIJI (30
sperms per species). The measured values were head length, head width, midpiece length and
tail length. Discriminant analysis was performed using MATLAB software.

my el : s 15 pm

Figure 1 Sperm of Myotis myotis Figure 2 Sperm of Rhinolophus hipposideros

Results

We did not find any special sperm structures in any species, such as acrosome hooks in
rodents (Fig 1 and 2). The shortest were sperm of Myotis emarginatus (Tab 1), while the
longest sperm shows the males of Myotis nattereri. Discriminant analysis (the first two axis
explained 87 % of variability) shows structural differences based on sperm morphometry of
different bat species. These differences are markable in species of the genus Myotis (Fig 3).
The independent status of the genus Plecotus may be due to its differences in specific ecology
or also to a small sample.

Table 1 Morphometric parameters of sperms

Proportions Rhip Mema Mbech Mnat Mmyo Mdas Mdau

Head length 5951 4956  5.365 5392  4.646  4.497 5.082
Head_width 2869 2921 2846 2806 2923 2801 2.862
Mid_length  12.753 10.785 14.071 13.02 13.622 15.471 11.68
Tail_length  74.868 59.803 70.969 76.271 61549 65.172 63.809

Total length 93572 75544 90.405 94.683 79.817 85.14 80.571
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Discussion

Gamete morphology is used to understand mating systems across domesticated and wild
animals. Morphometric parameters of sperms differ significantly between mammalian
species. The data from 284 species (only 6.2% of all mammals) show that sperm size is
inverse to body mass except for the Chiroptera (Cummins and Woodall 1985). Long flagella
can allow greater speed and compressive strength to be achieved. It is thought that longer
sperm may swim faster, but that increased mitochondrial demands on flagella may shorten the
life of these cells (Stockley 1997). In general, high sperm motility is an essential feature for
successful fertilization. In some species of Rodentia, special structures like apical hooks,
which increase the speed of movement have been identified as an adaptation mechanism in
sperm competition (Immler et al 2007). No such structures were confirmed in the studied bat
species. The fact that sperm competition (and thus indirectly mating systems) affects their size
has been demonstrated for birds where sperm size was positively associated with the risk of
their competition. In mammals, this relationship has not yet been demonstrated within any
group (TerSova 2018). Our results suggest that sperm size and thus sperm competition are
negatively correlated with colony size. Myotis emarginatus and Myotis myotis form the
largest known maternity colonies

Bat sperm: discriminant analysis

X-variate 2: 30% expl. var

Plecotus

-2 -1 1 2

0
X-variate 1: 57% expl. var

@ Mbech Mdau Mmyo @ Plecotus
Mdas @ Mema Mnat @ Rhip

Figure 3: Discriminant analysis based on sperm morphometric parameters of bat species
under study.

of the species we studied. We commonly find several thousand individuals of females with
young within one roost (pers. obs.). Theoretically, the most intense sperm competition can
occur in these species where operational sex ratio is highly disbalanced. In other hand, Myotis
bechsteinii, Myotis nattereri and Rhinolophus hipposideros form only small groups of up to
tens of individuals, corresponding to the lowest risk of sperm competition (Kerth et al 2003,
Swift 1997, pers. obs.) and they have the longest sperms among our studied species. Tadarida
brasiliensis forms the largest mammalian group in the world, numbering several million
individuals. This species is behaviourally flexible and male copulation strategy and social
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mating system change with colony size (Keeley and Keeley 2004). The diversity of bat
mating systems and related reproduction strategies is still underestimated.

Conclusion

Sperm morphology probably determines their functionality and there are significant changes
in sperm length across different taxa, as well as between individuals of the same species. Bats
social groups range in size from several individuals to groups of hundreds or thousands,
leading to huge differences in the risk of sperm competition. Overall, Chiroptera show the
greatest diversity in sperm length of all mammals, so it is important to examine not only their
morphology but also the environmental factors that affect it.
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