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Slovo uvodem

Letosni, jiz XXII. rocnik konference, se kond v roce 30. vyroc¢i zalozeni Fakulty veterinarni
hygieny a ekologie. Tak, jak si postupné¢ tato fakulta upeviiovala své postaveni v ramci
univerzitniho vzdélavani, tak si i tato konference béhem dvaceti dvou let svého potadani
upevnila své misto v postgradualnim univerzitnim vzdélavani.

Projektovym realiza¢nim zdmérem se jedna od prvopocatku nejen o podporu rozvoje zejména
védecko-vyzkumné aktivity studenti s akcentem podpory schopnosti komunikovat,
prezentovat své vysledky, ale i podpory vzijemného vztahu Skolitele a studenta DSP.
Posilovani schopnosti predévat zkusenosti a dovednosti mladym lidem je nedilnou a nezbytnou
soucasti dovednosti akademického pracovnika a souc¢asné¢ hnacim motorem posunu védéni.

prof. MVDr. Lenka Vorlova, Ph.D.
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Vplyv skladovania na kvalitu surového kravského mlieka

Impact of storage on the quality of raw cow's milk

Kovacova Mariana, Dudrikova Eva, Vyrostkova Jana, Koritkova Maria

Ustav hygieny a technoldgie mlieka, Katedra hygieny a technolégie potravin,
Univerzita veterindrskeho lekarstva a farmacie v Kosiciach, Slovenska republika

Summary

High nutritional value make milk full-fledged food. The microbial quality of raw milk is strongly
influenced by prolonged storage. The aim of this study was to monitor changes in the microbiological
quality of raw cow's milk by monitoring changes in the total number of microorganisms and the number
of psychrotrophic microorganisms due to storage. Raw cow's milk samples were collected between years
2019 and 2020. Milk samples were determined on the day of milking and 24 hours. and 72 hours. after
milking. The results of the statistical analysis showed significant statistical differences (p <0.01) and (p
<0.001) in the change in the microbiological quality of raw cow's milk.

Keywords: milk; microbiology; psychrotrophic microorganisms

Uvod

Mlieko patri k najdélezitejSim potravindm zivoc¢isneho povodu. Hlavny faktor, ktory urcuje
kvalitu mlieka je jeho mikrobiologickd zataz. Aby mohlo byt mlieko pouzité na l'udska
spotrebu, musi spiiiat’ uréité poziadavky, a to na: pocet somatickych buniek, celkovy podet
mikroorganizmov a nepritomnost’ inhibi¢nych latok v mlieku. Somatické bunky nachadzajuce
sa v surovom kravskom mlieku sluzia ako doélezity ukazovatel’ zdravotného stavu mliecnej
zlazy, pricom sa vyuzivaju k detekcii mastitidy (Olatoye et al., 2018). Podl'a Nariadenia
Komisie (ES) €. 1662/2006 dopliujuceho Nariadenia Eurdpskeho parlamentu a Rady (ES) ¢€.
853/2004 z 29. aprila 2004, ktorym sa ustanovuju osobitné hygienické predpisy pre potraviny
zivoc¢isneho povodu moze surové kravské mlieko obsahovat’ v jednom mililitri pri teplote 30
°C najviac 400 000 somatickych buniek a celkovy pocet mikroorganizmov (CPM) nesmie byt’
vys$si ako 100 000 KTJ. Mikrobidlna kontaminacia surového kravského mlieka mdze byt
ovplyvnena zdravotnym stavom dojnice, hygienou Zivotného prostredia, chladenim a dizkou
jeho skladovania. Pri spravnych podmienkach dojenia anésledného chladenia pocas
skladovania tvoria psychrotrofné baktérie v mlieku priblizne 10 %. V pripade, Ze je mlieko
ziskavané v nevyhovujucom hygienickom prostredi, moze ich pocet predstavovat az 75 %
(Samarzija et al., 2012). Z psychrotrofnych baktérii boli Casto z mlieka izolované gram-
negativne rody: Pseudomonas, Achromobacter, Aeromonas, Serratia, Alcaligenes,
Chromobacterium a Flavobacterium, a gram-pozitivne rody: Bacillus, Clostridium,
Corynebacterium a Streptococcus (Ozer, 2014).

Ciel'om prace bolo sledovanie zmien mikrobiologickej kvality surového kravského mlieka
pocas skladovania, a to: stanovenim celkového poctu mikroorganizmov a stanovenim poctu
psychrotrofnych mikroorganizmov.

Material a metédy

Bazénové vzorky surového kravského mlieka boli odoberané pocas ranného dojenia 1x
mesacne v mesiaci oktdber, november, december a janudr v roku 2019 a 2020. Laboratorne
vySetrenia bazénovych vzoriek surového kravského mlieka boli prevedené ihned’ po prichode
vzoriek do laboratoria (0. den), a nasledne po 24 hodinach (1.defl) a 72 hodinach (3.den)
uskladnenia vzoriek. Do doby vykonania analyzy boli vzorky surového kravského mlieka
uchovavané pri teplote 6 °C. Na mikrobiologicku analyzu boli vzorky spracované podl'a STN
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EN ISO 6887-5. Celkovy pocet mikroorganizmov bol stanoveny podl'a STN EN ISO 4833-1.
Paralelne dve platne vhodného desatnasobného riedenia o objeme 1 ml boli zaliate Plate count
agarom (PCA) (HiMedia, India) ochladeného na teplotu 44 — 47 °C. Platne boli inkubované po
dobu 72 hodin pri teplote 30 °C. Celkovy pocet psychrotrofnych mikroorganizmov sa stanovil
podl'a STN EN ISO 6730. Platne boli inkubované pri teplote 6,5 °C po dobu 10 dni. Statisticka
analyza bola vykonana pomocou Statistického programu ANOVA.

Vysledky a diskusia

Celkovo bolo vySetrenych dvadsat’ bazénovych vzoriek surového kravského mlieka.
Mikrobialna kvalita surového mlieka je vyrazne ovplyvnena pri jeho predizenom skladovani.
Najvicsi ucinok mozno pozorovat po dvoch az troch dioch skladovania surového mlieka pri
teplote 6 °C (Vithanage et al., 2016). Mikrobiologicky rozbor bazénovych vzoriek surového
zaznamenany v 0. deni stanovenia a najvyssi poc¢et CPM sme pozorovali po 72 hodinach (v 3.
defi stanovenia). Suvisi to srastovou krivkou mikroorganizmov as dizkou lag fazy.
Tabulka ¢. 1 uddva priemerné hodnoty celkového poctu mikroorganizmov detegované
v sledovanych Casovych intervaloch. Vysledky Statistickej analyzy potvrdili rozdiel v pocte
CPM medzi 0. dilom a 1. dilom, a to v mesiaci oktober, kedy doslo k Statisticky vyznamne;j
zmene (p <0,01) a v mesiaci januar (p <0,001). Pri porovnani treticho dila oproti nultému
a prvému dnu bol vo vSetkych sledovanych mesiacoch stanoveny Statisticky vyrazny rozdiel
(p <0,001) v pocte CPM.

Tabulka 1. Celkovy pocet mikroorganizmov v bazénovych vzorkach surového kravského
mlieka pocas sledovaného obdobia.

Celkovy poéet mikroorganizmov (KTJ.ml?)
Oktober 2019 November 2019 | December 2019 Janudr 2020
0. deni 47 613 £ 3 360 70 663 £ 1098 115488 +5610 30388 +4320
1. den 109 625 + 6 380 175500 +1 739 412 500 +1 144 85725+ 5800
3. den 397500+5584 | 2460000+4861 | 1892625+6825 | 370000+ 3 878

Pocet psychrotrofnych mikroorganizmov stanoveny v defi odoberania vzoriek a nasledne po 24
hodinach skladovania vzoriek mlieka bol stanoveny pod minimalnou detegovanou hodnotou
(CPM < 15 KTI.ml"). Po 72 hodinach bol pozorovany narast poétu psychrotrofnych
mikroorganizmov v bazénovych vzorkach surového kravského mlieka. Priemernd hodnota
podtu psychrotrofnych mikroorganizmov v mesiaci oktober bola 18 538 + 436 KTI.ml!,
v novembri 53 500 + 755 KTJ.ml"!, v decembri 68 000 £+ 559 KTJ.ml"! a v januari 17 238 +
229 KTJ.ml!. Marchand et al. (2008) uvadza, Ze existuju aj sezénne varidcie v raste
mikroorganizmov v mlieku, pricom psychrotolerantné baktérie vykazuji lepsi rast a vysSiu
produkciu protedz v zimnom obdobi, na rozdiel od letného obdobia. Vysledky prace koreluju
s vystupmi inych autorov. Gargouri, Hamed, Elfeki (2013) uvadzaji zvySenie poctu
psychrotrofnych mikroorganizmov do 50 000 KTJ.ml™! po skladovani vzoriek surového mlieka
pocas 72 hodin.

Zaver

Vysledky prace potvrdzuju, ze mlieko svojim zlozenim predstavuje vhodné prostredie pre rast
a rozmnozovanie mikroorganizmov. Pocas skladovania mlieka sme zaznamenali vyznamny
narast celkového poctu mikroorganizmov, ataktiez zvySenie pocCtu psychrotrofnych
mikroorganizmov. Dodrziavanie hygienickych poziadaviek pri ziskavani mlieka a jeho
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prvotnom oSetreni predstavuje jeden zhlavnych faktorov, ktory priamo vplyva na
mikrobiologicku kvalitu surového kravského mlieka poc¢as doby jeho skladovania.
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Vplyv huminovych kyselin na zrecie procesy vo svalovine nosnic

Effect of humic acids on maturation processes in muscle of laying hens

Petrikova Dominika, Korénekova Beata, Marcin¢ak Slavomir, Bartkovsky Martin

Ustav hygieny a technoldgie mdésa, Katedra hygieny a technoldgie potravin,
Univerzita veterindrskeho lekarstva a farmdcie v Kosiciach, Slovak Republic

Summary

This work deals with the influence of humic acids on maturation processes in the muscle of laying hens.
The experiment included 50 laying hens of the Lohman Brown classic hybrid. The control group was
fed with commercial feed mixtures for laying hens. In the experimental group, humic acids were added
to the commercial feed mixtures for laying hens at a concentration of 1%. Physico-chemical parameters
were determined in breast and thigh muscle samples 24 hours, 3 and 7 days after killing. The positive
effect of humic acids on lactic acid and phosphates concentrations and also pH values was observed in
this study.

Keywords: humic acids; lactic acid; phosphates, pH; laying hens

Uvod

Huminové latky st prirodné, zIté az hnedozlté organické zliceniny s relativne vysokou
molekulovou hmotnostou, ktoré vznikaji rozkladom rastlinnej a Zivoc¢iSnej hmoty
a enzymatickou ¢innostou mikroorganizmov. Tento proces rozkladu sa nazyva humifikécia.
Prirodzene sa nachddzaji v zemine, raSeline, hnedom uhli a pod.. Patria medzi najsilnejSie
chelatujuce cCinitele spomedzi prirodnych organickych latok. Huminové latky obsahuju
huminové¢ kyseliny, fulvonové kyseliny, nerozpustny zvysSok - humin a niektoré mikroelementy
(Fe, Mn, Cu, Zn) (Kadam et al., 2009). V stcasnosti sa huminové latky pouzivaji
v pol'nohospodarstve, ochrane zivotného prostredia, farmakologii, medicine, chovatel’stve (El-
Hack et al., 2015). V chovoch, kde boli aplikované huminové kyseliny do kfmnej davky boli
zaznamenan¢ vysSie denné prirastky. Tym, ze zvySuju vstrebavanie Zivin z krmiva zabezpecuju
zvySenie hmotnosti zvierata bez toho, aby muselo prijimat’ vic¢Sie mnozstvo krmiva, takZe tieto
latky aj pozitivne ovplyviiuju jatoénu vytaznost. Chovy su viac vyrovnané, zvieratd maju
lepSiu kondiciu a znizuje sa uhyn (Kaya et al., 2009).

Material a metody

Na experiment sa pouzilo 20 nosnic (Gallus gallus domesticus), plemeno Lochman Brown
Classic. 17-tyzdiiové sliepky boli ziskané od slovenského dodédvatela (Eggro-farm s.r.o,
Kosicka Polianka). Nosnice boli chované na hlbokej podstielke vo vol'nom vybehu. Pristup k
vode mali ad libitum. Kfmené boli raz denne, priCom mnozstvo krmiva zaviselo od ich veku.
Nosnice vo veku 13 az 18 tyzdinov dostavali 75g krmiva/kus/den, 19 - tyzdenné sliepky
dostavali 81g krmiva/kus/den, 20 tyzdnov staré sliepky az do prvej znaSky dostavali 93 g
krmiva/kus/den a sliepky v znaske 100 g krmiva/kus/den. Nosnice boli nahodne rozdelené do
2 skupin - kontrolné a experimentalna skupina. Kontrolna skupina (K) bola kimena priemyselne
vyrabanou kompletnou kimnou zmesou (KKZ) pre nosnice (DeHeus, Bucovice, Ceska
republika). Pokusna skupina (HK) bola kfmend KKZ s pridavkom huminovych kyselin
v koncentrécii 1 % (Humac s.r.o., Slovenska republika) od 20. tyzdna Zivota nosnic. Na 31.
tyzdent veku boli nosnice usmrtené cervikalnou dislokaciou a jatocne opracované. Odobraté
boli vzorky prsnej (16) a stehennej (16) svaloviny, ktoré boli uskladnené pri 4°C. Fyzikalno —
chemicka analyza sa vykonala 24 h po usmrteni a na 3. a 7. deii zrenia. Na stanovenie kyseliny
mliecnej a fosfatov sa vyuzila metoda elektroforetickej analyzy. Kyselina mlie¢na a fosfaty boli
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extrahované zo svaloviny destilovanou vodou. Vzorky po filtracii boli stanovené
Elektroforetickym analyzatorom (EA 102, Villa Labeco s.r.o., SR) za pouzitia vodivostného
detektora. Prud v predseparaénej kolone (dizka 90 mm) bol 250 pA a v analytickej kolone
(dizka 160 mm) 50 pA. Pouzity bol vodiaci elektrolyt: 10 mmol HCI + B-alanin + 0,1% m-HEC
a zakoncujuci elektrolytu: 5 mmol kyselina kapronova + 5 mmol TRIS. Analyzy boli
vyhodnotené programom ITP Pro 32 a udavané v g/100g vzorky. Hodnoty pH boli stanovené
sklenenou elektrodou vo vodnom extrakte svaloviny pH-metrom (InoLab WTW 720).
Vysledky z tohto experimentu boli Statisticky analyzované pomocou programu GraphPad Prism
5.0. Ziskané boli priemery £+ smerodajna odchylka (X = SD). Na porovnanie vysledkov medzi
skupinami sa pouzil Studentov #-test (p < 0,001 ***; p < 0,01 **; p < 0,05 *), na porovnanie
vysledkov medzi jednotlivymi diami post mortem vramci jednej skupiny sa pouzila
jednocestna Anova (Tukeyove porovnanie, p <0,05).

Vysledky a diskusia

Koncentracie kyseliny mlie¢nej a fosfatov v prsnej a stehennej svalovine nosnic boli najvyssie
24 hodin po zabiti v kontrolnej aj experimentalnej skupine (Tabul'ka 1 a 2). Dynamika kyseliny
mlie¢nej v celom Casovom intervale zrecieho procesu v mése odraza kvantitativnu premenu
glykogénu na kyselinu mlie¢nu. V pociatocnej faze je jej narast najvyraznejsi. Rychlost
poklesu pH je zavisli od aktivity glykolytickych enzymov ihned’ po usmrteni. Konecna hodnota
pH je urcend pociatoCnymi rezervami glykogénu vo svale. Nizke pH je spojené so zlou
schopnost’ou zadrziavania vody a vysoké pH suvisi so zlou skladovatel'nostou, pretoze vytvara
priaznivejSie prostredie pre rast a mnoZenie baktérii. Normalna hodnota pH jednu hodinu po
usmrteni je okolo 6,9 - 7,1 a hodnota pH 24 hodin post mortem je okolo 5,7 - 5,9 (Gomez-
Basauri et al.,1992). Rychlost’ poklesu hodnét pH zéavisi aj od koncentracie glukézy, teploty
svalu a metabolického stavu zvierata pred zabitim (Sanz et al, 2002). V naSom experimente
pocas celej doby zrenia svaloviny boli vysSie koncentracie kyseliny mlie¢nej a fosfatov a od
toho sa odvijajice nizs§ie hodnoty pH namerané v experimentalnej skupine (HK). Humaty
sposobuju zniZenie produkcie stresovych hormonov u zvierat, kde bol pozorovany mensi vplyv
na vonkajsie podnety, ako napriklad na ich vysoku koncentraciu, ¢i obmedzent plochu vybehu
(Kaya et al., 2009). Takéto zvieratd maji vyssi obsah glykogénu, a tym padom vys$si obsah
kyseliny mliecnej vo svalovine po zabiti. Taktiez huminové kyseliny pozitivne vplyvaja na
metabolizmus bunky, zvySuje sa tvorba ATP (Vasko a kol., 2008), preto svalovina obsahuje
vysSie koncentracie fosfatov ako kontrolna skupina.

Tabulka.1: Vysledky fyzikalno-chemickej analyzy vzoriek prsnej svaloviny (priemer £+ SD).

Parametre 5;; mortem IS(kupmy K P hodnota
, . 1. 1,69 +0,20° 2,14+0,352 ok
éﬁggngvnzﬂ;ecna 3. 1,61 £0,11° 1,83 +0,08° ok
‘ 7, 129+0,13° 1,46 +0,13° *
, 1. 1,00 = 0,242 133+0,13° ok
f‘}sifgéy ) 3 0,88 + 0,09 @ 1,01 £0,12° ok
g vz 7. 0,69 0,07° 0.86=0.11° o
1. 585+0,11° 5,69 +0,07° ok
pH hodnoty 3. 5,92+0,10° 5,74+0,14° *ok
7, 6,20 £ 0,07 2 6,00+ 0,10° ok

a-¢ Hodnoty v stipci s inym hornym indexom st §tatisticky odligné (Tukey's, P, 0,05).
Signifikantne zmeny medzi kontrolnou a pokusnou skupinou na hladine: * p <0,05; ** p <0,01; *** p < 0,001 (T-test)
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Tabulka 2: Vysledky fyzikalno-chemickej analyzy vzoriek stehennej svaloviny (priemer = SD).

Parametre 5;; mortem IS{kup ny K P hodnota
. 1. 1.12+ 023 139+0.14 *
éﬁggngvnzﬂ;ecna 3. 0.98+0.15 128+ 023 =
‘ 7. 0.92 0,19 1,17+ 0.20 x
, 1. 0.02+0.18° 1,04 023"
f‘}sifgéy : 3. 0.67 £ 0,09° 078 £ 0,149
g vz 7. 0,56+ 0,13° 0,64+ 0,07°
1. 6.09 = 0,08 ° 5.92=0,07° e
pH hodnoty 3. 6,12 +0,06° 6,00+ 0,10 ° *
7. 631 +0,09° 6.18 £0,08° ox

a-¢ Hodnoty v stipci s inym hornym indexom st §tatisticky odligné (Tukey's, P, 0,05).
Signifikantne zmeny medzi kontrolnou a pokusnou skupinou na hladine: * p <0,05; ** p <0,01; *** p < 0,001 (T-test)

V stehennej svalovine boli namerané nizSie koncentracie kyseliny mlie¢nej a fosfatov
v dosledku nizsieho obsahu glykogénu a rychlejSieho vycerpania ATP v tomto type svaloviny
(Fernandez-Lopez et al., 2003).

Zaver

Na zaklade vysledkov ziskanych v tejto Stidii mo6Zeme konStatovat’, Ze doplnenie 1 % pridavku
huminovych kyselin do kfmnej zmesi pre nosnice pozitivne ovplyvnilo postmortalne zmeny.
Vd'aka vysSej koncentracii kyseliny mlie¢nej vo svalovine sme ziskali hydinové miso s nizSou
koneénou hodnotou pH, &o prediZilo trvanlivost’ mésa.
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Proline content as an additional honey quality parameter
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Summary

Our study focused on the analysis of proline content in the honey samples (n=60) collected in stores in
Brno (n= 30), from Czech (n= 20) and Slovak beekeepers (n=10) during the years of 2018 and 2019.
We proceeded in accordance with the “Harmonised Methods of the International Honey Commission”
(Bogdanov, 2009). The proline contents (mg/kg) varied considerably from 109.3 £ 11.59 to
1062.1 £ 6.16, with the highest average value obtained for honeydew honeys (572.2 £ 256.75). Among
the analysed unifloral honeys the lowest proline contents (mg/kg) were obtained for black locust honeys
(202.0 + 30.48), followed with lime honeys (342.2 = 82.95). From among all analysed honey samples
only five samples’ (8.3 %) proline content was lower than 180 mg/kg. The most significant difference
(p<0.01) was observed between Czech beekeepers and commercial Czech honeys.

Keywords: unifloral honey; beekeepers honey; proline content; blossom honey, honeydew honey

Introduction

The amino acid proline is a characteristic component of honey. Proline is added to honey
by bees as a secretion of their pharyngeal glands (Bogdanov et al., 2004). It is the most abundant
amino acid in honey — it accounts for 50-85 % of the total amino acid content (Belitz et al.,
2009). The concentration of proline in honeys varies depending on the botanical origin of the
honey, as a number of studies pointed out (Persano-Oddo et al., 2004 and Flanjak et al., 2016).
The lowest average concentration of proline is observed in black locust honeys 222 + 58 mg/kg,
followed by rape honeys 235 + 49 mg/kg, lime honeys 352 + 102 mg/kg, sunflower honeys
562 + 146 mg/kg and finally honeydew honeys 468 + 127 mg/kg (Persano-Oddo et al., 2004).
Although the concentration of proline is not a parameter of honey stipulated by law,
a concentration lower than 180 mg/kg may indicate an immaturity of honey or an adulteration
of honey with sugar syrups (Bogdanov, 2009).

The aim of this paper was to determine the proline concentration in honeys collected in the
markets in the Czech Republic and in honeys collected directly from Czech and Slovak
beekeepers. We also aimed to compare the detected proline concentrations with an indicative
value of 180 mg/kg and to determine whether there are statistically significant differences in the
content of proline between the analysed groups of honeys from a geographical point of view.

Material and Methods

Honey samples collected in the markets (n = 30) in 2018 in Brno (Czech Republic) were
analysed. Furthermore, honey samples (n = 30) collected directly from beekeepers from
different regions of the Czech Republic (n = 20) in 2018 and 2019 were analysed as well as
honey samples from various regions of the Slovak Republic (n = 10) in 2018. Honey samples
were stored in the dark at 23 & 2 °C in original packaging until the analysis.

The proline content was determined spectrophotometrically. The principle of the determination
is the reaction of proline with ninhydrin forming a colour complex. We performed the analysis
according to the "Harmonized Methods of the International Honey Commission" (Bogdanov,
2009). The Excel (Microsoft Corp., US) and Unistat 5.6 programmes were used for data
processing and statistical evaluation.

12
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Results and Discussion

The determined proline concentrations (mg/kg) were varied considerably in honeys and ranged
from 109.3 = 11.59 to 1062.1 £ 6.16; with a mean value of 391.0 + 212.51. Proline
concentrations (mg/kg) in honeys from the markets with declared EU and non-EU origin
(n=20) ranged from 183.0 = 3.86 to 1062.1 + 6.16; with a mean value of 523.5 £ 255.70.
In honeys from the markets with declared origin in the Czech Republic (CR) (n = 10)
we recorded proline concentrations (mg/kg) ranging from 109.3 + 11.59 to 297.4 + 10.79; with
a mean value of 213.7 = 70.69. Among the analysed honeys from the markets with declared
origin in the Czech Republic a proline concentration less than 180 mg/kg was detected
in 4 samples of blossom honeys (40 %). The proline concentrations (mg/kg) in these honeys
ranged from 109.3 £ 11.59 to 161.1 + 7.72.

In contrast, all analysed honeys directly from Czech beekeepers (n = 20) had a proline
concentration higher than 180 mg/kg. Their average proline concentration
(369.4 + 134.43 mg/kg) was 1.7 times higher compared to the average value detected in honeys
from the markets with declared origin in the Czech Republic. In addition, statistically highly
significant difference (p<0.01) between the proline concentrations in honeys from the markets
with declared origin in the Czech Republic and honeys directly from Czech beekeepers
was detected. The Quality Standard for Slovak Honey no. 1/2006 in contrast to the Quality
Standard for Czech Honey no. 1/1999 states the minimum proline concentration for blossom
honeys (210 mg/kg), except for black locust honeys and for honeydew honeys (350 mg/kg)
in the supplementary requirements. By comparing the determined proline concentrations in
honey samples directly from Slovak beekeepers with the requirements of the Quality Standard
for Slovak Honey no. 1/2006 proline concentrations lower than 210 mg/kg were detected in
2 samples of blossom honeys, however, they were black locust honeys. Proline concentrations
(mg/kg) in the analysed blossom honeys (n = 7) ranged from 228.0 + 19.62 to 400.4 + 22.49.
Among the analysed honeydew honeys (n = 3) from Slovak beekeepers a proline concentration
lower than 350 mg/kg was detected in 1 sample — the concentration of 257.9 + 42.32 mg/kg.
The difference in the determined proline concentrations between the honeys directly from
Czech and Slovak beekeepers was statistically insignificant (p>0.05). The mean proline
concentrations of the analysed unifloral honey samples are presented in the graph.

Mean proline concentrations [mg/kg] in analysed unifloral honeys

00 30,0 60,0 90,0 1200 150,0 180,0 210,0 240,0 270,0 300,0 330,0 360,0

Graph 1: Mean proline concentrations [mg/kg] in analysed samples of unifloral honeys directly
from Czech and Slovak beekeepers.

The determined proline concentrations in the analysed unifloral honeys fully corresponded to
the values reported by Persano-Oddo et al. (2004). The lowest proline concentrations were
recorded in samples of black locust honeys, for which the lower proline concentration is typical.
The proline concentration contributes to the characterisation of unifloral honeys.
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Conclusion

The proline concentration is a variable parameter in honey. Despite the observed variability
in the determined proline concentrations, this parameter is useful in the assessment of the
botanical origin of honey. Among the analysed honey samples (n = 60), proline concentrations
lower than 180 mg/kg were detected in 5 samples (8.3 %). These were mostly blossom honeys
(n =4) collected from the markets with declared origin in the Czech Republic and one sample
of black locust honey directly from the Slovak beekeeper. Most of the analysed honeys directly
from Slovak beekeepers, except for 1 sample of honeydew honey, met the minimum proline
concentration according to the Quality Standard for Slovak Honey no. 1/2006. The statistically
highly significant difference (p<0.01) detected in the determined proline concentrations
between honey samples directly from Czech beekeepers and honeys from the markets with
declared origin in the Czech Republic and the highest proportion of honeys with proline
concentration lower than 180 mg/kg detected indicates the effect of honey processing to proline
concentration and high quality of honeys directly from beekeepers.
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Toxigenni profil bakterii Bacillus cereus sensu lato izolovanych
z provozoven stravovacich sluzeb a balenych pokrmii

Toxigenic profile of Bacillus cereus sensu lato bacteria in mass catering
and ready-to-heat meals

Dorotikova Katefina, Bogdanovicova Katefina, Kamenik Josef
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Summary

B. cereus is a well-known causative agent of foodborne bacterial intoxications in particular linked to
the restaurant and catering sector. Recently, the toxigenic potential of other B. cereus sensu lato
(B. cereus s.1.) species was also confirmed. Therefore, the present investigation was undertaken to study
the incidence and toxigenic potential of Bacillus cereus group species in mass catering
and ready-to-heat meals. There were 334 samples examined. Recorded incidences of B. cereus s. l. in
meals from food service facilities and ready-to-heat meal samples were 39.2 % (40/102) and 19.4 %
(45/232), respectively. All of the detected isolates (n = 92) belonged to B. cereus group. However, only
75.0 % were identified as B. cereus sensu stricto (B. cereus s.s.). A high proportion of isolates (25.0 %)
were classified as B. thuringiensis, B. weihenstephanensis and B. mycoides. Screening of isolates by
multiplex polymerase chain reaction revealed the overall distribution of various enterotoxin genes
of nheABC complex, hbIDAC complex and nonribosomal peptide synthetase gene responsible for
cereulide production as 97.8, 45.7 and 5.4 %, respectively. Since ready-to-heat (RTH) foods are not
commonly sterilized by heat treatment before consumption, B. cereus s. . contamination may cause
severe food safety problems. Also, there is an urgent need for further data concerning the occurence of
B. thuringiensis in food, in particular as B. thuringiensis is a commonly used biopesticide.

Keywords: Bacillus cereus, Bacillus thuringiensis, intoxication, cereulide; food poisoning

Uvod

Skupina B. cereus je subdivizi rodu Bacillus, také znama jako B. cereus sensu lato. Zahrnuje
rostouci seznam geneticky uzce piibuznych grampozitivnich, sporotvornych bakterii. Mezi
nejvyznamngj$i druhy této skupiny patii B. anthracis, B. cereus s.s., B. thuringiensis,
B. weihenstephanensis, B. mycoides, B. pseudomycoides, B cytotoxicus a B. toyonensis.
Clenové skupiny B. cereus jsou Siroce distribuovani v riiznych prostiedich po celém svété.
Mohou riist za velmi proménlivych podminek (aerobnich i anaerobnich) a ve velkém teplotnim
rozsahu. Diky tvorbé endospor jsou vysoce odolni vici teplu, pH a vysuseni. Jejich inaktivace
a odstranéni z prosttedi potravinarskych podniki je témét nemozné. VétSina z téchto druht je
nositelem vyznamného patogenniho potencialu (MesselhduBer a Ehling-Schulz, 2018).

B. cereus s. s. zpusobuje dvé odlisSné formy gastrointestindlniho onemocnéni — diarhogenni
a emeticky syndrom. Diarhogenni syndrom je zplisoben termolabilnimi enterotoxiny —
nehemolytickym enterotoxinem, hemolysinem BL a cytotoxinem K (CytK) (Stenfors Arnesen
et al., 2008) a je Casto spojovan s konzumaci kontaminovaného masa, omacek a mlécnych
vyrobkti (McKillip, 2000). Naproti tomu emeticky syndrom vznikd po konzumaci potravin
obsahujicich jiz vyprodukovany emeticky toxin cereulid a vétSinou se poji s ryZovymi pokrmy
(McK:illip, 2000; Ehling-Schulz et al., 2004). Typickymi ptfiznaky alimentarni intoxikace jsou
nevolnost a zvraceni, tyto vétSinou odezni do 24 hodin. Nicméné, v posledni dobé ptibyva pocet
hospitalizaci a tézkych ptipadii se smrtelnymi nasledky (MesselhduBBer a Ehling-Schulz, 2018).

15



Sekce 1 Hygiena a technologie potravin

Material a metody

Pro zhodnoceni vyskytu bakterii B. cereus s. . v pokrmech bylo v 6 stravovacich zatizenich
odebrano 36 vzorkl pokrmt (102 dil¢ich vzorki), 63 balenych hotovych pokrmii bylo potizeno
v trzni siti (232 dil¢ich vzorkl). Vzorky pokrmil byly vySetiovany dle jejich charakteru
(ptiloha, maso, salat apod.) a s ohledem na postup pfipravy a tchovy (oddélené/smes). Vzorky
pokrmt byly s ur¢itymi modifikacemi vySetieny kvalitativné na pfitomnost bakterie B. cereus
dle CSN EN ISO 7932. Samotné kultivaci pfedchézelo pomnoZeni v pufrované peptonové vodé
(Oxoid, UK) pii teploté 37 °C/24 hodin. Nasledn¢ byly vzorky vyockovany na Mannitol Yolk
Polymyxin B agar (Oxoid, UK) a inkubovany pfi teploté 30 °C/18-24 hodin.

Molekularni charakterizace izolatu B. cereus s.1.: K izolaci DNA varem byly pouzity kolonie
narostlé na agaru s glukozou, tryptonem a kvasniénym extraktem (po predchozi kultivaci pti
30 °C/24 hodin). Vzdy vyhradné jedna kolonie byla rozsuspendovana ve 100 pl sterilniho
fyziologického roztoku a zahfivana pii 100 °C/10 minut, nésledovalo odstfedéni
pii 13 000 rpm/1 min. Pro druhovou identifikaci izolatd a detekci gent kédujicich produkei
emetického toxinu (cereulid), nehemolytického enterotoxinu (Nhe) a hemolysinu BL (Hbl) byly
pouzity celkem 4 sady multiplex PCR (mPCR). Analyzy byly ptizplsobeny pouziti PPP Master
Mixu (Top-Bio, CZ). Vyhodnoceni probihalo na zaklad¢ vysledka elektroforézy s pouzitim
2% agardzového gelu.

Chemotaxonomicka charakterizace izolatii B.cereus s. .. Druhova identifikace izolatt, které
nebyly identifikovany jako B. cereus s. s. pomoci PCR, byla provadéna za pouziti metody
MALDI-TOF MS, pfistroje Microflex™ LT Systém (Bruker Daltonik, DE). Hmotnostni
spektra byla zpracovana softwarem MALDI BioTyper (verze 3.0; Bruker Daltonik, DE).
Vysledky identifikace byly vyjadfeny jako BioTyper log (skoére) indikujici podobnost
neznamého MALDI-TOF MS profilu s referenénim molekularnim identifikdtorem v databazi
(Freiwald a Sauer, 2009).

Vysledky

Z celkového poctu 334 vySetfenych dil¢ich vzorkti bylo na pfitomnost bakterii skupiny
B. cereus s. I. pozitivnich 85 (25,4 %) vzorkl pokrmi. Pokrmy z provozoven stravovacich
sluzeb byly kontaminovany v 39,2 % ptipadd. V balenych hotovych pokrmech byly bakterie
skupiny B. cereus zaznamenany s niz§i frekvenci, a to téméf v kazdém patém vzorku (19,4 %).
Z celkovych 92 pozitivnich izolath spadajicich mezi B. cereus s. [ bylo 69 izolath
identifikovano jako B. cereus s. s. (75,0 %). Geny kodujici produkci alesponi jednoho typu
sledovanych toxini byly detekovany u 69/69 (100 %) izolatl B. cereus s.s. Vysoky podil izolatt
(25 %) byl Kklasifikovin metodou MALDI-TOF MS jako B. thuringiensis,
B. weihenstephanensis a B. mycoides. U téchto druhii byl zaznamenan vyznamny patogenni
potencidl, 21 z23 izolatd (91,3 %) bylo nositeli jednoho nebo vice genli komplext
diarhogennich enterotoxini. VétSi druhova variabilita byla detekovana u vzorkll balenych
hotovych pokrm, kde bylo identifikovano 34,0 % izolati odlisSnych druhu B. cereus s.s., oproti
14,3 % v ptipad¢ pokrmi z provozoven stravovacich sluzeb. Témét vSechny ziskané izolaty
(97,8 %) nesly gen pro produkci nehemolytického enterotoxinu (Nhe). Enterotoxigenni profil
izolath odhalil pfitomnost alesponi jednoho genu komplexu HBL (hbIDAC) u 42 izolati
(45,7 %). 1zolaty frekventované nesly jednotlivé geny komplexu nheABC a hbIDAC soucasné
(44,6 %). Gen kodujici produkci toxinu vyvoldvajici emetickou formu alimentarniho
onemocnéni (ces) se vyskytoval u 5/92 izolati (5,4 %) a to vzdy v kombinaci s jednim nebo
vice geny komplexu NHE.
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Diskuse

Dle studie Ngamwongsatit et al. (2008) se vyskytuji tfi geny komplextt HBL a NHE spole¢né
vzdy v jednom operonu. Nicméng¢, studie Tewari et al. (2015) tyto poznatky spolu s nasi studii
vyvraci. U nami ziskanych izolatl bakterii B. cereus s. [. byla detekovana nepfitomnost jednoho
nebo dvou gent v komplexu NHE u 68/90 izolatd (75,6 %). Geny komplexu HBL vykazuji
niz8i variabilitu, u izolath byly zpravidla detekovany vSechny tii geny soucasné (64,3 %).
Ptestoze je vyznam B. cereus s. s. v oblasti alimentarnich onemocnéni nesporny, role dalSich
druhti skupiny B. cereus ve vzniku a $ifeni onemocnéni z potravin je dosud nejasna. V ramci
na$i studie byla zaznamendna vysokd mira detekce dalSich druhii spadajicich do skupiny
B. cereus, véetné druhu B. thuringiensis. V souvislosti s rostouci kontaminaci potravin timto
druhem a zjisténym vysokym toxigennim potencidlem vyvstava naléhava potfeba posouzeni
rizika uzivani B. thuringiensis jako biopesticidu.

Zavér

Tato studie odhaluje vysoké zastoupeni bakterii B. cereus s. [ v tepelné¢ opracovanych
pokrmech podévanych v radmci provozoven stravovacich sluzeb, stejné jako v hotovych
balenych pokrmech. V obou ptipadech pfed samotnou konzumaci nedochdzi k opétovnému
dikladnému tepelnému opracovani pokrmu, které by vedlo k usmrceni vegetativnich forem
bakterii. Jak v potravindiskych zavodech specializujicich se na vyrobu hotovych balenych
pokrmt, tak ve stravovacich zafizenich je proto nutné dikladné dodrzovéni principt spravné
vyrobni a hygienické praxe, aby se zamezilo vyskytu, ¢i se pfinejmensim snizilo riziko vzniku
alimentarniho onemocnéni u spotiebiteld.
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Identification of Lactic Acid Bacteria isolated from food service facilities

Kiepelova Simona, Duskova Marta, Kamenik Josef, Bogdanovi¢ova Katefina,
Dorotikova Katerina

Dpt. of Animal Origin Food & Gastronomic Sciences, Faculty of Veterinary Hygiene and Ecology,
University of Veterinary and Pharmaceutical Sciences Brno, Czech Republic

Summary

The aim of this study was to identify lactic acid bacteria (LAB) isolated from samples obtained from
food service facilities. Samples were taken from 7 staff canteens (n=97) and 6 school canteens (n=58),
especially from the work environment (n = 107) and from the hands of staff (n = 48). Isolates were
identified by MALDI-TOF MS. One hundred and twenty strains of LAB were isolated from samples
taken in staff canteens (68 environment; 29 hands of staff). The genera Enterococcus (47 %),
Lactococcus (25 %) and Leuconostoc (16 %) were among the most frequently identified LAB. The
genera Lactobacillus (5 %), Carnobacterium (5 %) and Weissella (3 %) were less common among
isolated strains. Seventy-four strains of LAB were isolated in samples taken in school canteens
(39 environment; 19 hands of staff). The genera Enterococcus (54 %), Lactococcus (19 %) and
Lactobacillus (11 %) were among the most frequently identified strains. The spectrum of bacterial
genera does not differ in samples taken in staff canteens and school canteens. Most common was the
detection of enterococci, which are considered to be risky because of genes of antibiotic resistence.

Keywords:

Introduction

Lactid acid bacteria (LAB) are commonly found it the environment of food service facilities
LAB can serve as a reservoir of antibiotic resistance genes with follow-up transmission to
bacteria of other groups including pathogens (Devirgiliis et al., 2013). One of the possible way
of spreading antibiotic resistance is considered the food chain (EFSA, 2017). The aim of this
study was to identify LAB isolated from samples obtained from food service facilities.Part of
the study was comparison of occurrence of identified genera of LAB obtained from food
service facilities with identified genera of LAB obtained from meat production plants.

Materials and Methods

In this work, we focused on identification of strains of LAB isolated from samples at 13 food
service facilities in the Czech Republic (7 staff canteens; 6 school canteens). From staff
canteens were removed and examined a total of 327 samples (205 environment; 122 hands of
staff). From school canteens were removed and examined a total of 192 (110 environment; 82
hands of staff). We collected samples from the environmental (swabs from work surfaces, table
desks, cutlery, and the equipment controls) and the hands of the food service staff. Swabs from
the environment were taken using sterile abrasive sponges from an area of approximately
100 cm2. The hands of staff were examined microbiologically using the Glove-juice method.
Basic processing of the samples was carried out in accordance with the standards ISO 7218
(2008), ISO 6887-1 (2008) and ISO 15214 (2000). LAB were cultivated on MRS agar
(30 °C/72 h). Isolates with negative oxidase and catalase tests were further identified using
a MALDI- TOF mass spectrometer. A standard extraction protocol adapted from Freiwald and
Sauer (2009) was followed. Mass spectrometry measurements were performed using an
Ultraflex III operated in the linear positive ion mode using FlexControl 3.0 software. Mass
spectra were processed using FlexAnalysis and BioTyper software.
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Results

Staff canteens

Of the total of examined samples were LAB detected in 97 (29,6 %) cases (68 environment;
29 hands of staff). One hundred and twenty strains of LAB were isolated in the positive samples
(87 environment; 33 hands of staff) represented in 6 genera. The spectrum of bacterial genera
did not differ significantly in samples from the environment and hands of staff and genera of
Enterococcus, Lactococcus and Leuconostoc were among the most frequently identified LAB.
Carnobacterium and Weissella were less common among isolated strains in both groups. Only
bacteria of the genus Lactobacillus showed a higher percentage of detection in samples from
the hands of staff (Table 1). The list of individual of genera and strains are shown in detail in
Table 1.

School canteens

Of the total of examined samples were LAB detected in 58 (30 %) cases (39 environment; 19
hands of staff). Seventy-four strains of LAB were isolated in the positive samples
(49 environment; 25 hands of staff) represented in 7 genera. The genera Enterococcus and
Leuconostoc were among the most frequently identified LAB in samples from the environment
and hands of staff. The genera Lactococcus and Carnobacterium showed higher detection in
samples from the environment of school canteen than in samples from hands of staff. In
contrast, the genus Lactobacillus was detected to a lesser extent in samples from the
environment of school canteens than in samples from staff's hands. The genera Weissella and
Carnobacterium were detected only in samples from the environment of school canteens and
the genus Pediococcus was detected only in one sample from staff's hands. The list of individual
of genera and strains are shown in detail in Table 1.

Comparison of occurrence of identified genera of LAB obtained from food service facilities
with identified genera of LAB obtained from meat production plants

LAB were detected in 155 samples obtained from food service facilities (n=13; 97samples from
staff canteens; 58 samples from school canteens). One hundred and ninety four strains of LAB
were isolated from the positive samples (136 environment; 58 hands of staff) represented in 7
genera. In case of meat production plants (n=2), LAB were detected in 78 samples (67
environment; 11 hands of staff). One hundred twenty-five strains of LAB were isolated from
the positive samples (113 environment; 12 hands of staff) represented in 8 genera. For
comparison was used a database of samples from Department of Animal Origin Food and
Gastronomic Sciences. The list of individual genera (%) are shown in Table 2.

Discussion

In this study the microbial situation was monitored in terms of the occurrence of LAB in the
environment and hands of staff in seven staff canteens and six school canteens. The results
showed that the most frequently identified bacterial genera, both in staff canteens and in school
canteens were lactococci and enterococci, which occur as part of the natural intestinal
microflora of animals, including humans (Baluka et al., 2015). Some enterococci, especially
E. faecalis, E. faecium and E. durans, are considered to be bacteria of fecal origin (Duskova et.
al. 2016; Svec et al., 2014). In our study were most ofen found these species as well (Table 1).
Enterococci represented risk in terms of antibiotic resistance, as many study confirmed
(Pesavento et al. 2014; Pavia et al., 2000). The authors state that enterococci should be
considered not only as potential pathogens, but also as reservoirs of genes encoding antibiotic
resistance, which can be further transmitted to other pathogenic and non pathogenic bacteria
(Pesavento et al., 2014). The spectrum of bacterial genera, for samples from food service
facilities and samples from meat processing plants showed significant differences. The genera
Lactobacillus a Leuconostoc were most often detected in samples from meat processing plants
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than in samples from food service facilities. The genera Pediococcus and Weissella showed
higher detection (Table 2). Whether this higher incidence is caused by a higher incidence of
this bacteria in the in the environment of meat processing plants or if it comes from feedstock
is not entirely clear, because LAB occur naturally in the plant environment. (Vasilopoulos et
al.,2010; Duskova et al., 2015)

Conclusion

The microbial status in food service facilities can be considered as potentially risky with a focus
on the occurrence of potentially resistant LAB. Due to the possible danger of follow-up
transmission of antibiotic resistance genes to pathogenic bacteria and non-pathogenic bacteria
of the intestinal microflora, monitoring of the occurrence of LAB in food service facilities is
the first important step to ensure the quality and safety of the food served. Determination of
antimicrobial resistence of identified strains will be the subject of further research.

Table 1: Identification of lactic acid bacteria from staff canteens and from school canteens.

Staff canteens
Environment Hands of
staff
No.of ,,  No.of | . . e
Genera strains %0 strains %o Representation of specific strains (%)
E. faecalis (31); E. faecium (25);
E. casseliflavus (23); E.mundtii (7); E.durans (5); E. gilvus (5);
Enterococcus 45 52 1 33 E. devriesei (2); E. gallinarum (2)
Lactococcus 20 23 10 31 Le. lactis (87); Le. garvieae (13)
Leuconostoc 14 16 5 15 Leuc. Mesenteroides (74); Leuc. lactis (21); Leuc. citreum (5)
Carnobacterium 4 5 2 6 Cmaltaromaticum (50); C. divergens (50)
Lb.Curvatus (16,6); Lb. lactis (16,6) Lb. Paraplantarum (16,6);
Lactobacillus 2 2 4 12 Lb. fructivorans (16,6); Lb.Sakei (16,6) Lb. homohiochii
(16,6);
Weissella 2 2 1 3 W.viridescens (100)
Total LAB 87 33

School canteens
E. faecalis (35); E. casseliflavus (30);

Enterococcus 26 53 14 56 E. faecium (18); E. gallinarum (15)
E. durans (2)

Lactococcus 13 27 1 4 Le. lactis (64); Le. garvieae (36)
Leuconostoc 4 8 2 8 IL‘EZE ;Zi;::éi;(;ldes (83
Carnobacterium 3 6 - - C. divergens (100)
Lactobacillus 1 ) 7 28 EZ f;c]z;?]éasnmrum (25); Lb. gravieae (25); Lb. lactis (25);
Weissella 2 4 - - W. cibaria (50); W. hellenica (50)
Pediococcus - - 1 4 P pentosaceus (100)

Total LAB 49 25

E.  Enterococcus Lc. Lactococcus, Leuc. Leuconostoc, C. Carnobacterium, Lb. Lactobacillus
W. Weissella, P. Pedicoccus
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Table 2: The comparsion of occurrence (%) of lactic acid bacteria from food service facilities
occurrence of lactic acid bacteria with production plants

Food service facilities
(Environment; Hands of staff)

Meat production plants
(Environment; Hands of staf¥)

Genera No. of strains % No. of strains %
Enterococcus 8 6 96 49
Lactococcus 12 10 44 23
Leuconostoc 40 32 25 13
Carnobacterium 1 <1% 9 5
Lactobacillus 47 38 14 7
Weissella 9 7 5 3
Pediococcus 7 6 1 <1%
Strepotococcus 1 <1% - -

Total LAB 125 194
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Vyskyt virusu hepatitidy E v potravinovej komodite

The occurrence of hepatitis E virus in food commodity
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Summary

Hepatitis E virus (HEV) is one of the major pathogens causing viral hepatitis E worldwide. In developed
countries, cases of HEV infections are sporadic and are mainly related to the consumption of
inadequately heat-treated food of animal origin. The mammalian genotypes HEV-3 and HEV-4 are
zoonotic, the main reservoir species are wild boars and a domestic pigs. The aim of our study was the
detection of hepatitis E virus in wild boar liver and phylogenetic analysis of obtained nucleotide
sequences. We analyzed a total of 110 samples from wild boars of two age categories, <6 months (n =
78) and >2 years (n = 32). The presence of HEV RNA was analyzed by RT-PCR, the target region was
part of the ORF1 genome of HEV. The overall incidence of HEV was 12,73%. In the young animals
category (<6 months) were 14,10% positive samples, the adult category (= 2 years) was less prevalent
with 9,38% positive samples. Phylogenetic analysis revealed the presence of the zoonotic genotype
HEV-3, indicating a potential risk to game consumers.

Keywords: hepatitis E virus, wild boar, liver tissue

Uvod

Virus hepatitidy E (HEV) patri medzi zavazné patogény spdsobujlice vznik virusovej hepatitidy
a predstavuje celosvetovy problém. HEV je neobaleny virus s linearnym ssRNA gendomom
pozitivnej polarity pozostdvajicim z troch otvorenych c¢itacich retazcov (ORF1 — ORF3).
Podl’a sucasnej taxondmie ICTV (Medzinarodny vybor pre taxondmiu virusov) patri do cel'ade
Hepeviridae, ktora sa ¢leni na 2 rody: Orthohepevirus a Piscihepevirus. Rod Orthohepevirus
zahfna vSetky cicavcie a vtacie izolaty HEV a €leni sa na 4 druhy (A — D) [1]. Izolaty infikujice
populécie diviakov lesnych patria do druhu Orthohepevirus A, do ktorého patri 7 genotypov
(HEV-1 — HEV-7). Genotypy HEV-3 a HEV-4 st zoonotické, infikuju diviaky, I'udi, domace
osipané, hovidzi dobytok, ovce, kozy, psy, zajace a jeletiovita zver [2] a genotypy HEV-5
a HEV-6 boli doposial’ izolované od diviakov len na &zijskom kontinente [3]. HEV-1 a HEV-2
boli izolované iba od humannych pacientov [4], genotyp HEV-7 bol izolovany zo vzoriek tavy
jednohrbej ako aj od humanneho pacienta [5].

Genotypy HEV-3 a HEV-4 sa vyskytuju prevazne v rozvinutych krajinach, sposobuju
sporadické pripady hepatitidy E uludi spéjané skonzuméciou tepelne nedostatocne
spracovan¢ho mésa a produktov zZivoc¢isSneho pdvodu, s cestovanim do endemickych krajin
alebo s profesionalnou expoziciou (priamy kontakt), pricom k $ireniu virusu v populécii zvierat
dochadza fekalno-oradlnou cestou [6]. Zoonoticky prenos HEV bol dokazany viacerymi
$tadiami. V Spanielsku bolo diviatie miso potvrdené ako zdroj infekcie zistenim identickych
sekvencii HEV u 6smich ¢lenov rodiny a vo zvySkoch misa, ktoré skonzumovali [7]. Podobne
sa aj v d’alSom pripade preukézalo, ze sekvencie HEV ziskané z pecene diviaka st totozné so
sekvenciami izolovanymi od dvoch pacientov, ktori ju jedli [8]. Diviaky spolu s domacimi
oSipanymi st povazované za hlavny rezervoarovy druh zvierat HEV a predstavuju riziko
infekcie nielen pre I'udsku populéciu, ale aj pre ostatné doméce a vol'ne Zijiice zvierata.
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Ciel’ prace

Cielom tejto prace bola detekcia vyskytu HEV v populacii diviakov z polovnych revirov vo
vychodnej Casti Slovenskej republiky a nasledna fylogenetické analyza ziskanych sekvencii za
ucelom genetickej typizacie HEV a odhalenia rizika ndkazy pre konzumentov diviny.

Material a metodika

Na analyzu sme pouzili vzorky pecenového tkaniva diviakov lesnych (Sus scrofa) (n=110)
dvoch vekovych kategorii: mladych jedincov do 6 mesiacov veku (n=78) a dospelych jedincov
starSich ako 2 roky (n=32). Vek jedincov bol odhadnuty skisenymi polovnikmi. Prvym krokom
analyzy bola izolacia RNA pouzitim TRIzol reagent (Ambion) podl'a protokolu od vyrobcu. Na
syntézu komplementarnej DNA (cDNA) sme pouzili RevertAid reverznu transkriptazu
(Thermo Fisher Scientific) a gén $pecificky primer (ORF1al). Daldim krokom bola nested
polymeréazova ret'azova reakcia. Na amplifikaciu Casti ORF1 genomu HEV o velkosti 287 bp
sme pouzili primery ORF1s1/ORFlal a ORF1s2/ORF1a2 a Taq DNA polymerazu (BioLabs)
[9]. Na vyhodnotenie vysledkov nested RT-PCR sme vyuzili agarézovu elektroforeticku
separdiciu  PCR produktov. Po ofarbeni farbivom Gel-Red (Biotum) sme amplikény
vizualizovali pomocou zobrazovacieho zariadenia Gel Doc EZ (BIO-RAD) s prisluSnym
softvérom. Ziskané PCR produkty boli sekvenované komercnou firmou (Microsynth) pouzitim
Sangerove] metody. Fylogeneticki analyzu nukleotidovych sekvencii sme vykonali
v programoch DNASTAR (Lasergene) a MEGAG6. Vsetky pouzité kmene, ako aj referencné
kmene HEV sme ziskali z GenBank databazy NCBI.

Vysledky a diskusia

Celkovy vyskyt RNA HEV u diviakov predstavoval 12,73%. V kateg6rii mladych jedincov sme
detegovali RNA HEV na trovni 14,10% a mensi vyskyt bol zaznamenany u dospelych jedincov
—9,38% (Tabulka 1). Fylogeneticka analyza nami ziskanych HEV sekvencii preukdzala, ze
vSetky patrili do zoonotického genotypu HEV-3 a ich vzajomna nukleotidova (nt) podobnost’
bola v rozmedzi 83,1 — 100%.

Tabulka 2: Vyskyt HEV u diviakov na Slovensku.

Pocet (n) HEV+ (%) HEV- (%)
Miadé jedince 78 11 (14,10%) 67 (85,90%)
Dospelé jedince 32 3 (9,38%) 29 (90,62%)
Celkovo 110 14 (12,73%) 96 (87,27%)

V eurdpskych krajinach bol zaznamenany vyskyt RNA HEV v r6znych typoch vzoriek diviaka
lesného na trovni od 0 po 68,2% [10]. Priblizne rovnaky vyskyt HEV vo vzorkéach peceni, ako
v nasej praci, bol zaznamenany v §tadii z Nemecka (14,9%) [11] a Mad’arska (10,7%) [12],
vyssi v Taliansku (33,5%) [13] a niz$i vo Francuzsku (5,8%) [14], pricom sekvencie HEV zo
vSetkych tychto krajin sa zaclenili do genotypu HEV-3.

Zaver

Vysledky tejto prace potvrdili pritomnost’ a cirkulaciu zoonotického genotypu HEV-3 medzi
diviakmi z polovnych revirov vo vychodnej ¢asti Slovenskej republiky a poukazuji na mozné
riziko transmisie HEV z diviakov na ostatné¢ volne zijice a doméce druhy zvierat. Nase
vysledky upozoriiuji na moznost’ infekcie I'udi tymto virusom prostrednictvom konzumacie
tepelne neopracovanych potravin zivo¢iSneho povodu, predovSetkym diviny a
prostrednictvom priameho kontaktu s infikovanymi zvieratami.
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Summary

Listeria monocytogenes is an ubiquitous bacterium that may occur in food processing plants and some
final products. Ability to grow in low temperature, tolerance to high NaCl concentrations together with
the ability to persist in the processing plants for several years are important factors contributing
to contamination of RTE (ready to eat) food. The aim of this study was to determine the salt tolerance
of four persistent strains of L. monocytogenes obtained from one food producing plant.
L. monocytogenes strains of ST204 were tested in three different concentrations of NaCl at temperature
of 10 °C for 15 days. The number of L. monocytogenes CFU in nutrient broth containing 3.5% of NaCl
increased after 6 days nearly by five logarithms. In concentration of 15% NaCl the number
of L. monocytogenes decreased by 1-2 logarithms during 15 days. All tested strains showed high salt
tolerance, helping them to survive in high salt brine used in cheese production.

Keywords: Listeria monocytogenes, persistence;, NaCl; stress conditions

Introduction

Listeria monocytogenes is an opportunistic foodborne pathogen ubiquitously present in various
environments and tolerant to extreme environmental stresses. It is well known that
L. monocytogenes are able to survive in the presence of high salt concentrations (up to 10%
NaCl) (Ferreira et al., 2014). Together with the ability to persist in the processing plants for
several years these important factors represent a continual risk of contamination within
a manufacturing or processing environment contributing to contamination of RTE (ready to eat)
food (Buchanan et al, 2017).

The salt in cheese processing has different functions, such as reduction of curd moisture,
inhibition of undesirable microorganisms, modification in flavor and texture and contribution
to cheese ripening. Common industry practice used in cheese producing plants is salting
of cheeses by immersion in brine. Although storage in brine is thought to cause a decrease in
the populations of undesirable microorganisms, there is great concern that the brine can also
serve as a reservoir for certain salt-tolerant pathogens as is L. monocytogenes (Durmaz et al.,
2009). The aim of this study was to determine the salt tolerance of four persistent strains of
L. monocytogenes obtained from one cheeses producing plant.

Materials and Methods

Four persistent strains of L. monocytogenes sequence type ST204 of different isolation time and
origin source (Table 1) obtained from one producing plant for ripened cheeses was selected
for this study.

Table 1: Characteristics of tested strains of Listeria monocytogenes.

Strain ID | Year of isolation | Source of isolation Serotype Sequence type
LV544 2015 Cheese 1/2a ST204
LV&77 2008 Cheese 1/2a ST204

LV1253 2019 Rinsing water 1/2a ST204
LV1263 2019 Equipment 1/2a ST204
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From a 24-hour culture on blood agar (LabMediaServis, s.r.o., CZ) adefault bacterial
suspension of density of 1 Mc Farland and a series of ten-fold dilutions were prepared in saline
solution. The initial concentration of the tested bacterial suspension was log 3-4 CFU/ml.
Nutrient broth (BD, Difco™, USA) supplemented by 3.5%, 7.5% and 15% of NaCl were used
as growth medium. These concentrations of NaCl were selected due to model experiments
where 3.5% NaCl represents the salt concentration in cheeses at ripening and 15% NaCl is
applied in salt brines. Incubation was performed in a RTS bioreactors (Biosan, LV) at
temperature of 10 °C for 15 days. At the beginning of the experiment and at regular intervals
for 15 days, detection and enumeration of L. monocytogenes was performed from inoculated
tubes containing nutrient broth with different concentrations of NaCl (CSN EN ISO 11290-1,
2,2017).

Results and Discussion

Salt stress survival of all four tested persistent strains in nutrient broth with addition of 3.5%,
7.5% and 15% of NaCl at temperature of 10 °C for 15 days has been demonstrated. The survival
of L. monocytogenes at different concentrations of NaCl are shown in Figure 1. The survival of
L. monocytogenes in nutrient broth with content of 3.5% NaCl shows increasing number of
L. monocytogenes nearly by five logarithms after six days and then they stay stable until the
end of experiment. The number of L. monocytogenes in nutrient broth containing 7.5% of NaCl
increased also nearly by five logarithms, but the increasing was slower compared to 3.5% NaCl
and the number of L. monocytogenes was visibly increased after 4 days.

8 —8 o
_ 3.5% NaCl
£ 7
S~
D 6 —\—1V1253
(®]
® 5 0—1V1263
T o4 —A—LV544
3 ——LV877
Day o0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
8 0,
, 7.5% NaCl
€
S 6 —m—1V1253
L.
o 0 1V1263
&
=, —A— V544
3 —e—1V877
Day o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
3,5
; 15% NacCl
£
S s B —.—1V1253
(®]
> 0—1V1263
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—A—LV544
1,5 ¢ —o—1V877
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Figure 1. Survival of tested L. monocytogenes strains of ST204 at 3.5%; 7.5% and 15% of NaCl
Decreasing of number of L. monocytogenes in nutrient broth with content of 15% NaCl by one
logarithm for three of tested strains was observed after seven days and then they stayed stable.
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The counts of strain LV877 isolated from cheese (year of isolation 2008) after two days were
decreasing faster than the others and decreased nearly by two logarithms. This strain shows
lower resistance to high salt concentrations then other three ones. It could be due to better
adaptation of strains (LV1253, LV1263, LV544) to salt stress conditions in the processing
environment. The study of Durmaz et al. (2009) focusing on the growth of L. monocytogenes
in model of cheese brines with 13%, 15% and 19% concentration of NaCl at temperature of
4 °C also confirmed the tolerance of L. monocytogenes to high salt concentrations. After
15 days the number of L. monocytogenes in brine with concentration 13% NaCl also decreased
by one logarithmic order. In brine with concentration of 13% NaCl the number of
L. monocytogenes decreased by two logarithmic order and in brine with the highest
concentration of NaCl (19%) the number of L. monocytogenes after 7 days decreased by four
logarithmic orders and then has became undetectable by plate counting (Durmaz et al., 2009).
In other study focused on growth of L. monocytogenes in cheese during ripening three NaCl
concentrations (8, 12, and 15%) were used and all significantly affected the inactivation of
L. monocytogenes up to the detection limit by plate counting at the final stage of ripening
(Shahbazi and Shavisi, 2018).

Conclusion
Model experiment showed the ability of tested persistent strains of L. monocytogenes ST204 to
survive at high concentrations of NaCl used in cheese production technologies.
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Summary

Urethritis, ureteritis, cystitis, and pyelonephritis are serious diseases of the human urinary tract of
bacterial origin. One of the most common causes of these infections are uropathogenic Escherichia coli
(UPEC). Some UPEC strains are characterized by the presence of the same virulence factors as the
strains of Escherichia coli pathogenic for poultry (APEC). The importance of sharing virulence factors

between APEC and UPEC, including their mutual transmission, is discussed. The aim of the study was

to characterize UPEC strains and determine if they are able to cause lethality of chicken embryos. Sixty
one isolates from human uroinfections were selected for the study. The isolates were tested for selected
genes encoding APEC virulence predilection factors, serogroup and phylogroups were also determined.

Lethal tests on chicken embryos were performed on isolates with APEC characteristics. The results

confirmed actual ability of UPEC isolates to cause chicken embryo lethality.

Keywords: APEC;UPEC; embryo letality; serogroup,; phylogroup

Introduction

Escherichia coli (E. coli) causes serious diseases of the urinary system in the human population
such as cystitis, ureteritis, urethritis, or pyelonephritis. The source of these uropathogenic E.
coli (UPEC) in humans is currently not well defined. However, UPEC isolates are strikingly
similar in some virulence factors to isolates from poultry colibacilosis (Mellata et al., 2013).
Previous studies have also demonstrated the ability of avian pathogenic E. coli (APEC) to cause
urinary tract infections in a mouse experimental model (Mellata et al., 2018). In some outbreaks
of urinary infections in Denmark, Canada and the USA, foodstuffs have been identified as a
source of disease (Liu, 2018). Therefore, sharing of virulence factors between APEC and
UPEC, their mutual transfer and possible origin of human UPEC in poultry meat is currently
being discussed.

To be able to compare APEC and UPEC isolates with each other, we need to know the true
ability of the isolates to cause disease in poultry. Lethality tests on one day-old chicks (Dho and
Lanfond, 1984) can be used for this purpose, but a much better alternative to respect the
principle 3 R (reduction, replacement, refirement) (Russell and Burch, 1959) is the use of
lethality tests on chicken embryos (Trotereau and Schouler, 2019).

The aim of this study was to detect genes typical for APEC in isolates from human uroinfections
and subsequently to demonstrate the ability of UPEC isolates to cause lethal infection in chicken
embryos.

Materials and Methods

A total of 61 E. coli isolated from urine samples of patients with uroinfection have been
examined in this study. Isolates were obtained during 2019 in cooperation with clinical
laboratory IFCOR Brno. Isolates were subjected to PCR detection of virulence predilection
factors encoded by iutA, hiyF, ompT, iss, iroN genes (Johnoson et al., 2008). Isolates carrying
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all 5 genes simultaneously were determined as APEC and were selected for further
characterisation. Using PCR, the detection of aditional virulence factors, encoded by the genes
frzors, papC, feld, papGl, papGll, papGlIl, was performed (Schouler et al., 2012). Serogroups
were determined by agglutination with a number of 70 somatic antisera (Salajka et al., 1992),
serogroups O1-A and Ol1 were detected by BioMark HD Fuidigm (Low et al., 2016).
Phylogroups were determined using method described by Clermont et al. (2013). The ability of
isolates to cause infections in poultry was investigated using lethality tests on chicken embryos
(Trotereau and Schouler, 2019).

Results and discussion

Sixty one urine samples from patients suffering from UTIs have been collected. Age of the
patients ranged between 1 to 88 years, the most patients (48/61; 79%) were female. The
presence of the iut4 gene was detected in a total of 11/61 (18%) isolates. However, all these
isolates lacked the iss gene, most of them 9/11 (82%) did not carry hlyF and ompT and the iroN
gene was detected in only 4/11 (36%) isolates. In a large part of human UPEC isolates 41/61
(67%) of the iut4 gene have not been detected, so in these isolates the presence of genes hlyF,
iroN, iss, ompT have not been tested. APEC predilection factors (iutA, hlyF, iroN, iss, ompT)
(Johnson et al., 2008), were detected simultaneously in 9 of 61 (15%) UPEC isolates. Detailed
strain characteristics are shown in Table 1.

A total of 6 genes encoding additional virulence factors have been tested in 9 selected strains. Presence
of fimbriae P (F11), encoded by the genes papC, feld, papGI, papGll, papGIII (Schouler et al., 2012),
was detected. Fimbriae P (F11), allowing adhesion to mucous membranes of infected organs, were found
in 6 isolates (67%). Isolates with incomplete fimbria P (F11) (13658, 13665) show a lower ability to
cause chicken embryo lethality. FRZ,» gene, involved in carbohydrate metabolism and enabling
bacteria to survive under stress conditions, was detected in 2 isolates. Both isolates were higly
pathogenic for chicken embryos. Most of isolates (6/9; 67%), assigned to phylogroup B2. All of them
were pathogenic to chicken embryos. Lethality tests have clearly demonstrated the ability of UPEC
strains with APEC characteristics to cause the lethality of chicken embryos.

Table 1: Characteristic of APEC isolates by serogroup, phylogroup, virulence factors and
chicken embryo lethality.

Isolate Serogroup Phylogroup | Additional virulence | Chicken

number factors (encoded by the | embryo
genes) letality*

13658 0? D/E ND 6

13660 02 B2 papC, felA, papGIl FRZoyy | 1

13665 Ol11 A papC, papGIII 5

13667 O1-A B2 papC, felA, papGII 2

13670 O1-A B2 papC, feld, papGII 3

13671 O1-A B2 papC, feld, papGII 1

13681 02 B2 papC, feld, papGII 0

13697 02 B2 papC, feld, papGII 2

13703 0114 F FRZ o4 1

* number of surviving embryos out of 10.
O? the isolate does not belong to any of the 72 tested serogroups.
ND additional virulence factors were not detected

Conclusion

Based on these results, we can conclude that human UPEC isolates are not unique to humans. We can
find i1solates with APEC characteristic between isolates from human UTIs and also these UPEC isolates
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are abble to cause chicken embryo lethality. Mutual transmission of APEC and UPEC between human
and poultry could be possible, but the transmission paths are still unknown and without this information
APEC cannot be considered as zoonotic and a source of UPEC in human population.
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Summary

Biscuits belonging to fine bakery are very popular with consumers. This is mainly due to their variability
and variety of tastes, ease of consumption and long shelf life. Improving their nutritional profile may
affect the diet of a large proportion of the population. The biscuit recipe usually contains 15 % or more
fat. Its oxidative changes caused by the manufacturing process and subsequent storage may impair the
nutritional profile and organoleptic properties of the product. The addition of suitable substances
containing natural antioxidants may slow this process down. In the study, ground cloves, ground
cinnamon, mint leaves and grape flour were gradually added to the product. The effect on polyphenol
content, antioxidant capacity and sensory properties was investigated.

Key words: biscuits, oxidation, polyphenols; herbs, sensory, antioxidants

Uvod

Susenky jsou oblibené pro jejich chutnost, variabilitu a snadnost konzumace. Vzhledem k tomu,
ze suSenky jsou jednou z nejcastéji konzumovanych sladkosti, ipravou jejich nutri¢niho profilu
je mozné ovlivnit dietu $irsi lidské populace (Krystyjan et al., 2015). Z divodu vyssiho obsahu
tuku a obvyklym podminkdm skladovani jsou suSenky nachylné k oxidaci. Oxidace lipidi
zpusobuje oxidacni stres, coZz ma za nasledek rozvoj zluknuti, neptijemné chuté a viin¢. Dochazi
také ke zméné barvy a ztraté vyzivové hodnoty (Darughe et al., 2012). Potraviny ¢asto obsahuji
nenasycené¢ mastné kyseliny, které jsou zvlast citlivé k oxida¢nimu stresu (Brewer, 2011).
Dftive byly ve svéte hojné pouzivané syntetické antioxidanty, jako je butylovany hydroxytoluen
(BHT) a butylovany hydroxyanisol (BHA), ale kviili obavam o jejich bezpecnost se jejich
pouzivani omezuje. (Sati et al., 2011). Z tohoto diivodu je nyni piiklon k pouzivani ptirodnich
antioxidantli. V posledni dob¢ proto pouzivani téchto latek v potravinach rychle roste a bylo
publikovdno mnoho studii na toto téma (Kapadiya et al, 2016). Cilem této studie je zjistit, jaky
vliv ma rozdilné koncentrace vybranych pfirodnich latek na obsah polyfenoll a antioxida¢ni
kapacitu susenek.

Material a metody

Susenky byly pfipraveny z nasledujicich surovin: pSeni¢né hladka mouka (150 g), tuk na peceni
(45 g; Hera), cukr moucka (150 g), vaje¢ny zloutek (15 g). Kontrolni vzorek byl oznacen SC.
Do vzorki dale byl pfidan hiebicek mlety (Eugenia caryophyllata) — SH, skotfice mleta
(Cinnamomum verum) — SS, méata nat’ (Mentha piperita L.) a hroznova mouka (Vitis vinifera).
Pridavky byly v koncentracich 1 %, 3 %, 5 % a 10 %. Stanoveni celkového obsahu polyfenoli
bylo provedeno Folin-Ciocalteau roztokem metodou podle Sarker and Oba, 2019 s urcitymi
zménami. Antioxidacni kapacita byla méfena metodou DPPH. Statistické zpracovani bylo
testem 95 % Dunn interval v software Unistat 6.0 (Unistal Itd, GB).
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Vysledky a diskuse

Celkovy obsah polyfenolii narostl v kazdém vzorku po ptidavku kotfeni ve srovnani s kontrolou.
Nejvyssi nartst vykazuji vzorky s ptidavkem hiebicCku. Statisticky vyznamny rozdil mezi
kontrolou a ptidavkem byl prokazan u vzorktt SM5, SM10, SH3, SHS, SH10.
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Graf 1: Obsah polyfenolii ve vzorcich (mg/g gallic acid).

Ne tak zfejma je jiz situace s antioxidacni kapacitou stanovenou metodou DPPH. U vSech
vzorkl je parny narust ve srovnani s kontrolou, vzorek s hiebickem vykazuje nejvyssi hodnoty,
coz odpovida nejvyssi hodnoté polyfenolil, ale na dalSich pozicich jiz tato zavislost neplati.
Statisticky vyznamny rozdil byl prokédzan mezi kontrolou a SS10, SH3, SHS5, SH10. Ostatni
vzorky vykazuji rovnéz narast oproti kontrole, fadové ale nizsi.
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Graf 2: Antioxidacni kapacita vzorki stanovena metodou DPPH (%).

Zavér

Jednim z indikatorti antioxida¢ni kapacity je obsah polyfenolickych latek. Bylo prokazano, ze
pridavkem vybraného koteni a hroznové mouky do susenek doslo k navyseni téchto latek a tim
nasledné 1 k narastu antioxidacni kapacity. Statisticky vyznamny nartist antioxidacni kapacity
vykazovaly vzorky s hiebi¢kem v koncentraci od 3 %, a nejvyssi koncentrace maty. Ale i
ostatni vzorky vykazovaly zvySeni oproti kontrole. Pfidavek téchto latek muze tedy v suSenkach
pusobit preventivné a omezit oxidaci tukd.
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Determination of antioxidants in coloured wheat biscuits (Oxana, Jumiko
and Vanessa)

Dolezelova Jana, Kral Martin, Tremlova Bohuslava

Dpt. of Plant Origin Foodstuffs Hygiene and Technology, Faculty of Veterinary Hygiene and Ecology,
University of Veterinary and Pharmaceutical Sciences Brno, Czech Republic

Summary

Currently there is a growing interest in the functional properties of food and also in the role of
antioxidants which promote health and reduces the risk of chronic diseases. The aim of this work was
to determine and compare the amount of polyphenols and antioxidant activity in biscuits made from
coloured wheat varieties. The results of the coloured varieties (AF Oxana, AF Jumiko) were compared
to the results of the standard no colour wheat variety Vanessa. Biscuits from coloured wheat showed
higher amount of polyphenols compared to standard wheat biscuits. The highest amount of polyphenols
was found in sample no. 1 wheat AF Oxana (13. 2 mg GAE.kg™). Significant differences (p < 0.05) were
found between AF Oxana and AF Jumiko and between AF Oxana and Vanessa. Results in the
antioxidant activity determined the highest amount in the sample of no colour whole cereal wheat variety
— Vanessa (1001 mg TE.100 g ). A statistically significant difference (p < 0.05) was observed between
Vanessa and AF Oxana and between Vanessa and AF Jumiko.

Keywords: Oxana; Jumiko, Vanessa, gallic acid; polyphenols, biscuits

Summary

Wheat is a leading cereal that is mainly used for human consumption. The physical properties
biscuits are mainly influenced by the raw materials and the technological process of production.
Most biscuits are made from standard non-grain Triticum aestivum, which contains a minimum
of minerals and antioxidants that are stored in the bran (Pasqualone et al., 2015). The presence
of these substances in wheat, especially in its colour varieties could significantly affect the
nutritional value of the final food product (Knievel et al., 2009; Chabinova et al., 2011). The
aim of this work was to determine and compare the level of polyphenols and antioxidant activity
in the biscuits made from coloured and no coloured wheat varieties.

Materials and Methods

Cereal grains

In experiment we used two types of colour grains of wheats: blue — AF Jumiko and purple —
AF Oxana and one type no colour wheat Vanessa — control. All wheat varieties were winter
wheats.

Antioxidant activity determination

In the FRAP assay, reductants (antioxidants) in the sample reduce Fe (III)/tripyridyltriazine
complex, present in stoichiometric excess, to the blue ferrous form. The final results were
expressed as milligrams Trolox equivalents (TE) per gram on dried basis (mg TE.100 g'!) (Ou
et al., 2002).

Polyphenols determination
Total phenolic content was measured using the Folin-Ciocalteu assay and quantified as gallic
acid equivalents (GAE) in mg.ml™! (Talcott et al., 2000).

Dough preparation
Doughs were made by using three different wheat varieties: control, blue and purple (described
in the subchapter — Cereal Grains). All wheat cultivars were procured by Mendel University in

34



Sekce 1 Hygiena a technologie potravin

Brno. Whole grains were milled to wholemeal flour using laboratory mill LM 3100 (Perten
Instruments AB, Sweden) on the smooth flour.

The doughs were made by mixed ingredients: flour Oxana, Jumiko, Vanessa, 100 % vegetable
fat Hera (UNILEVER CZ, Ltd.), egg (Ceska vejce CZ, Ltd.), Cane sugar (Cassonade CZ, Ltd.),
baking powder (Vitana, Inc., Czech Republic), salt (K+S, Inc., Czech Republic). Doughs were
divided to squares of size 4x4 cm, put on baking tray lined with baking paper and baked 10
min. in the oven for 180 °C.

Statistical analysis

Statistical analysis of data was performed using Unistat 6.1, Ltd., 2012, Czech Republic. Data
were statistically expressed using analysis of variance ANOVA and Kruskal-Wallis test
(Tukey-HSD) was used for determine a statistically significant difference in polyphenolic
content and antioxidant activity in the biscuits.

Results and Discussion

Polyphenols are the main bioactive compounds present in coloured wheat varieties that could
potentially lead to health benefits in humans (Luis et al., 2018). In the present work, the
antioxidant activity and amount polyphenols in biscuits from coloured wheat are shown in
Table 1 and 2.

Antioxidant activity results were in the range from 748. 6 to 1001 mg equivalent Trolox.100 g
!, The highest value was in wheat control (1001 mg.100 g!). The lowest value was in Jumiko
(740. 5 mg.100 g!). A statistically significant difference (P < 0.05) was observed between
Vanessa and AF Oxana and between Vanessa and AFJumiko. In our experiment, there were
some disagreements about the relationship between total phenol content, antioxidant activity,
and colour grain.

Table 1. Amount antioxidant activity in wheat - FRAP (equivalent Trolox (mg TE.100 g™).

Sample Mean SD Min Max ANOVA
AF Oxana 748.5 2.7 743 752 B

AF Jumiko 740.3 57.6 683 798 A
Control - Vanessa 1001 66.9 904 1086 AB

SD - standard deviation, Min. — minimum, Max. — maximum, ANOVA - same letter in column
= statistically significant difference (P <0.05).

The highest amount of polyphenols were found in the sample of AF Oxana (13.2 mg GAE.kg
1) and the lowest amount was in the sample of control (11 mg GAE.kg™"), and it is consistent
with results of Gumul ez al. (2018). Abdel-Aal et al. also reported that coloured wheats contain
higher levels of anthocyanins, which are polyphenols than conventional wheat varieties.
Significant differences (p < 0.05) were found between AF Oxana and AF Jumiko and between
AF Oxana and Vanessa.

Table 2. Amount polyphenols in wheat (mg GAE.kg-1).

Sample Mean SD Min. Max. ANOVA
AF Oxana 13.2 0.802 12.07 13.8 AB

AF Jumiko 11 0.036 10.96 11.05 A
Control - Vanessa 11 0.220 10.81 11.23 B

SD - standard deviation, Min. — minimum, Max. — maximum, ANOVA - same letter in column
= statistically significant difference (P <0.05).
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Conclusion

The results of our study determined higher content of polyphenolic substances in biscuits from
coloured variety of wheat AF Oxana. The same amount polyphenols were in the colour wheat
AF Jumiko and standard (no colour) wheat Vanessa. The both variety was whole grain and it is
known that polyphenolic substances occur in grain. The results also showed that biscuits baked
from contol wheat - Vanessa had a higher antioxidant activity than coloured wheat variety. The
results of this work are the basis for the preparation of repetition of experiments and other
analyzes dealing with the evaluation of antioxidants in products of colored wheat varieties.
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kokcidiostatik v krmivach

Connection of qualitative screening and ELISA method in the analysis of
coccidiostats in feed
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Summary

The work presents the results of microbial screening and ELISA method used for in the determination
of coccidiostats in poultry feed. The aim of this work was: 1) perform a qualitative screening for the
presence of coccidiostat in commercial complete feed mixtures used for poultry, 2) to confirm the results
of the qualitative screening by ELISA methodFor qualitative screening, Premi®Test, Explorer 2.0 test
and screening test for antibiotic residues (STAR) were used, and for quantitative confirmatory post-
screening, lonophore EIA was used.

Keywords: qualitative screening; ELISA; coccidiostats, residues

Uvod

Krmiva znamenaji akékol'vek latky alebo vyrobky, vratane pridavnych latok, spracovang,
Ciastocne spracované alebo nespracované, uréené na pouzivanie na kifmenie zvierat ordlnou
cestou. Krmivo sa nesmie umiestiiovat’ na trhu ani skrmovat’ Ziadnym zvieratam uréenym na
vyrobu potravin, ak je nebezpecné. Krmivo sa bude povazovat za nebezpecné, ak sa
predpokladd, ze ma nepriaznivy u¢inok na zdravie l'udi alebo zvierat, teda, spdsobuje, ze
potravina pochddzajuca zo zvierat ur¢enych na produkciu potravin je nebezpecna pre I'udské
zdravie (Nariadenie (ES) ¢.178/2002).

Kfmne doplnkov¢ latky (KDL) su latky, mikroorganizmy, alebo pripravky odlisné od kfmnych
surovin a premixov, ktoré sa zdmerne pridavaju do krmiva alebo do vody. Tieto latky musia
priaznivo ovplyviiovat vlastnosti krmiva, vlastnosti Zivo¢iSnych produktov, uspokojovat
nutricné potreby zvierat a priaznivo ovplyviiovat’ zivociSnu vyrobu a uzitkovost zvierat.
Pouzivanie antibiotik, ako stimuldtorov rastu, je zakazané s vynimkou kokcidiostatik ur¢enych
na nic¢enie alebo brzdenie rastu prvkov (Nariadenie (ES) ¢. 1831/2003).

Zaradenie kokcidiostatik medzi KDL ma velky vyznam v dosledku toho, Ze bez ich
kontinualneho podavania v krmive by nebol mozny ekonomicky odchov cielovych druhov
zvierat, predovSetkym hydiny. Ich bezpecnost pre zvierata, pouZzivatel'ov, spotrebitelov a
zivotné prostredie sa posudzuje Europskym uradom pre bezpecnost’ potravin (EFSA). Sucast'ou
hodnotenia bezpecnosti je aj stanovenie maximalnych limitov rezidui pre kokcidiostatiké, ktoré
sa mézu nachadzat’ v zivoc¢isnych produktoch ciel'ovych i necielovych druhov zvierat po ich
pridani do krmiva (http://ec.europa.eu/food/food/animalnutrition/ feedadditives/docs/Report-
Coccs-233-20 08-SK.pdf).

Kokcidiostatika a ich rezidua st v krmivach povinne kontrolované (Smernica Rady 96/23/ES).
Kokcidiostatika patria medzi antimikrobiadlne latky (AML) a pre prvotny screening rezidui
antimikrobidlnych latok v tkanivach potravinovych zvierat je st prisluSnym organom
Slovenskej republiky schvalené ako tradné metddy laboratornej diagnostiky potravin:
screeningovy test na stanovenie rezidui antibiotik s pouzitim piatich bakteridlnych kmenov
(metdda STAR, R — 25, 2006) a liekovkova metdéda Premi®Test (R — 26, 2006). Medzi d’alsie
testy odportic¢ané na ucely kontroly rezidui vo svete patri Explorer 2.0 test.
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Kvalitativne mikrobiologické metoédy screeningu rezidui AML pontkaju obmedzené
informécie o identifikacii a koncentracii latky vo vySetrovanej vzorke. S enzymom-spojené
imunosorpcné stanovenie (ELISA) je rychla, jednoduchd, vysoko Specificka a ekonomicky
vyhodna screeningova metoda, ktord pontika rieSenia pre relevantné a presné stanovenie rezidui
mnohych antimikrobidlnych latok v potravinach. Sucasnd ELISA umoZnuje screening
kokcidiostatik a ich rezidui v réznych potravinovych matriciach a v krmive, a preto je aj
predmetom rieSenia nasej prace pri post-screeningu rezidui kokcidiostatik v krmivach.

Material a metédy

V experimente sme ako vySetrovany materidl pouzili 7 vzoriek komerénych kompletnych
kfmnych zmesi (KKZ) urcenych pre hydinu.

Rok 2016: BR1- KKZ s pridavkom nikarbazinu 101 mgkg'; BR2- KKZ s pridavkom
salinomycinatu sddneho 70 mg.kg!; BR3 —-KKZ bez pridavku kokcidiostatika.

Rok 2017: BR1- KKZ s pridavkom nikarbazinu 101 mgkg'; BR2- KKZ s pridavkom
salinomycinatu sddneho 70 mg.kg!; BR3— KKZ bez pridavku kokcidiostatika.

Rok 2018: KKZ pre nosnice.

K prvotnému screeningu kokcidiostatik v krmivach sme pouzili kvalitativne tubové
mikrobialne inhibi¢né testy Premi®Test (R—Biopharm AG, Darmstadt, Nemecko) a Explorer®
2.0 test (ZEULAB S.L., Zaragoza, Spanielsko) a platiovy screeningovy test na stanovenie
rezidui antibiotik s pouzitim piatich bakterialnych kmeniov (STAR). Na pripravu vzoriek krmiv
na analyzu bol pouzity jednotny postup pre vSetky tri mikrobiologické screeningové metody.
Na analyzu bol pouzity supernatant ziskany podla Premi®Testu a Explorer 2.0 testu
centrifugaciou 10 g krmiva rozpustené¢ho v 30 ml sterilnej demineralizovanej vody.

Premi®Test a Explorer 2.0: Principom oboch testov je agarovy difizny test v lieckovkach s
testovacim  kmenom  Bacilus  stearothermophilus  var. calidolactis umoznujice
Sirokospektralnu detekciu bez identifikacie prisluSnej latky. Pomocou mikropipety sme
aplikovali 100 pl supernatantu ziskané¢ho z krmiva do testovacich liekoviek. Liekovky boli
najskor preinkubované pri teplote 80 °C po dobu 10 min. a nasledne inkubované pri teplote
65°C po dobu 3 hod. podla pokynov uvedenych vyrobcami oboch testov.

STAR: Principom metédy je agarovy diflizny test, umoznujici predbeznu identifikdciu
latky/skupiny latok pritomnych v pozitivnej vzorke, pri ktorom sa na piatich Petriho miskach
pouzivaju testovacie kmene s citlivostou: agar s pH 7,2 s Bacillus subtilis na aminoglykozidy,
agar s pH 8 s Kocuria varians na makrolidy a beta-laktamy, agar s pH 6 s Bacillus cereus na
tetracykliny, agar spH 8 s Escherichia coli na chinolony, agar spH 7.4 s Bacillus
stearothermophilus na beta-laktamy a sulfonamidy. Testovacie platne boli pripravené podla
postupu metddy. Ziskany supernatant bol aplikovany na povrch testovacich platni pomocou
papierovych diskov (@ 9 mm, Albet Lab Science, Nemecko, 30 pul). Inkubdcia prebiehala pri
podmienkach stanovenych metodou.

Ionophore EIA (EuroProxima, R-Biopharm NL, B.V.) je mikrotitra¢ny kit pozostavajtci z 12
pruzkov, z ktorych kazdy obsahuje 8 jamiek, ktoré pasivne viazu protilatky a proteiny. Na
pripravu vzoriek na ELISA analyzu bol pouzity postup deklarovany vyrobcom testu.
Supernatant ziskany centrifugaciou vzorky rozpustenej v metanole sme odparili do sucha
pouzitim mierneho prudu dusika pri teplote 50 °C. Ziskany odparok bol najskor rozpusteny
v metanole, nasledne sme pridali PBS roztok a centrifugovali. Ziskany supernatant bol pouzity
na analyzu.

38



Sekce 1 Hygiena a technologie potravin

Vysledky a diskusia

Premi®Test a Explorer 2.0: Vysledky boli stanovené postidenim farby dolnych dvoch tretin
agarového média. Fialové, resp. zlto/fialové sfarbenie pevného média poukazuje na pritomnost’
rezidui antimikrobidlnych latok vo vySetrovanej vzorke, ktorych mnoZstvo je nad uroviiou
(pozitivna vzorka), resp. na urovni (dubiézna vzorka) detegovatelnosti testov. Vysledky
stanovenia screeningu rezidui kokcidiostatik vo vySetrovanych krmiviach pomocou metody
Premi®Test a Explorer 2.0 test st prezentované v Tabul'ke 1.

Metoda STAR: Vysledky boli stanovené meranim velkosti inhibi¢nych zon (IZ) od okraja
papierovych diskov po vonkajsi okraj IZ pomocou digitdlneho posuvného meradla s presnostou
na 0,01 mm (Mitutoyo, Japonsko). Za pozitivne vzorky pre zivo¢iSne matrice su povazované
platne B. subtilis, B. cereus, E. coli, K. rhizophila ak 1Z bola > 2 mm a platia B.
stearothermophilus ak 1Z bola > 4 mm. Vzhladom na to, ze uvedena metdda nestanovuje
vel'kost’ IZ pri pozitivhom vysledku pre krmiva, povazovali sme za pozitivnu kazda vzorku, pri
ktorej sa vytvorila IZ, pretoZe pritomnost’ akejkol'vek AML sa prejavi IZ. Vysledky stanovenia
screeningu rezidui AML vo vySetrovanych krmivach pomocou metody STAR st prezentované
v Tabulke 2.

Ionophore EIA: Vysledky boli stanovené na zaklade intenzity farby reakéného produktu. Vyvoj
farby sa zastavi pridanim kone¢ného roztoku. Ihned’ po jeho pridani sa fotometrickym meranim
pri 450 nm odc¢itaji vysledky. Vysledky post-screeningu kokcidiostatik vo vysetrovanych
krmivach stanovené pomocou ELISA metody st prezentované v Tabulke 3.

Tabul'ka 3. Vysledky stanovenia screeningu rezidui antimikrobialnych latok vo vySetrovanych
matriciach krmiv detegované Premi®Testom a Explorer 2.0 testom.

Vzorka 1 | 2 | 3 4 | 5 | 6 7
Rok 2016 2017 2018
Krmivo BR1 BR2 BR3 BR1 BR2 BR3 KKZ nosnice
Premi®Test + + - + + _ _
Explorer - + - - + - +

Legenda 1, + pozitivna vzorka; - negativna vzorka, = dubiézna vzorka

Tabulka 4, Vysledky stanovenia screeningu rezidui antimikrobidlnych latok vo vySetrovanych
matriciach krmiv pomocou metdédy STAR (priemer 1Z + smerodajné odchylka).

Vzorka 1 [ 2 [ 3 4 | s ] s 7
Rok 2016 2017 2018
Krmivo BR1 BR2 BR3 BR1 BR2 BR3 KKZ nosnice
= B. stearothermophilus | 2,47+0,30 | 6,15+ 0,09 / 2,47+0,30 | 4,75+0,31 / 1,38+0,78
‘f B. cereus / 1,00+£0,17 / / 0,22+0,16 / /
STAR g B. subtilis / / / / / / /
= E. coli / / / / / / /
= K. rhizophila / / / / / / /

Legenda 2, Zvyraznené vel'kosti IZ predstavuju pozitivne vysledky; mm — milimeter; SD — smerodajna odchylka

Tabulka 5, Vysledky stanovenia post-screeningu rezidui kokcidiostatik vo vySetrovanych
matriciach krmiv pomocou ELISA metddy.

Vzorka 1 | 2 | 3 4 | 5 | 6 7
Rok 2016 2017 2018
Krmivo BR1 BR2 BR3 BR1 BR2 BR3 KKZ nosnice
ELISA (mg,kg'l) 0,2308 0,2440 0,0709 0,1588 0,2174 0,0709 0,0407
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Prezentované¢ vysledky v Tabulke 1 poukazuji na pozitivne vysledky pri stanoveni
Premi®Testom pri vSetkych vzorkach krmiv BR1 a BR2, ktory bol sposobeny pritomnostou
kokcidiostatik nikarbazinu a salinomycinu v KKZ, zatial’ ¢o Explorer 2.0 test poukézal len na
pozitivny vysledok pri vzorkach krmiv BR2 a dubidézny vysledok pri vzorke KKZ nosnice.
Porovnatelné vysledky, ktoré st prezentované¢ v Tabulke 2, boli detegované aj platiiovou
metddou STAR. VySetrené krmiva vykazovali pozitivny vysledok na platniach s testovacim
kmenom B. stearothermophilus (BR1, BR2 a KKZ nosnice) a B. cereus (BR2).

Pri kvantitativnom stanovovani koncentracii kokcidiostatik v krmivach pouzitim postupu
stanoveného metdédou ELISA sme sice ziskali nejaké vysledky poukazujuce na pritomnost
kokcidiostatik v krmive (Tabulka 3), ale detegované koncentracie nekoreSpondovali
s koncentraciami kokcidiostatik deklarovanymi vyrobcami KKZ na obale. Uvedeny postup
nemoézeme povazovat pri tak vysokych koncentraciach kokcidiostatik v krmive za vhodny na
analyzu. Postup a metddu vypoctu je potrebné modifikovat’ upravou navazky vzorky, resp.
vyssieho riedenia vzorky. Uvedend metdda je vSak vysoko citlivd na stanovenie stopovych
mnozstiev kokcidiostatik, t.j. krizovej kontamindcie-neciel'ového krmiva kokcidiostatikom.

Zaver

Screening rezidui antimikrobidlnych latok v krmivach uréenych pre potravinové zvierata je
velmi dolezity pre ochranu verejného zdravia a garanciu bezpecnosti potravin. VSetky tri
screeningové metody detegovali pozitivne, resp. dubiozne vysledky a poukazali na pritomnost’
kokcidiostatik vo vySetrovanych krmivach. Vysledky stanovené ELISA testom st pre nas
zakladom pre d’alSie prehodnotenie postupu za ucelom vyuzitia tohto testu pre stanovenie
kokcidiostatik v hladinach vysSich, ako je detekény limit metody.
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Hodnoceni vztahu ukazateli welfare a stresu u koni — pilotni studie

Evaluation of relationship between welfare and stress indicators in horse
breeding — a pilot study

PeSkova Lucie, Hostovsky Martin

Ustav chovu zvirat, vyzivy zvirfat a biochemie, Fakulta veterindrni hygieny a ekologie,
Veterinarni a farmaceuticka univerzita Brno, Ceska republika

Summary

Disruption of animal welfare during stress and overload occurs already at the level of damage to
cellular proteins, lipids and nucleic acids, as a result of the effects of free radicals, which leads to the
oxidative stress. In addition to traditional indicators of blood parameters, current studies prefer non-
invasive samples, such as saliva. Oxidative damage and non-invasive sampling provide us the
opportunity to evaluate the individual more accurately with stress and disturbance of welfare. In this
pilot study, 5 healthy horses of different age and breeds were used. Saliva samples were used to evaluate
oxidative stress, i.e. the determination of lipid peroxidation (TBARS), carbonylated proteins (CP) and
antioxidant capacity (AOC). The result were significant positive correlations (p<0,01) of individual
parameters. The positive linear correlation between lipid peroxidation and carbonyl proteins is
commonly known in various animal species linked to the oxidative stress. Findings of positive linear
correlation linked to the oxidative damage with the total antioxidant capacity is a relatively interesting
fact, which may be a reflection of the response to higher demands of the organism. In addition, the
results provide great opportunities for further studies to assess oxidative stress in relation to the welfare.

Keywords: equine; oxidative stress; antioxidant; non-invasive, welfare

Uvod

Hodnoceni stresu u zvitat a zlepSovanim welfare jejich chovu je v sou¢asnou dobu na vzestupu,
snaha je prevazné rozvijet metodiky pro hodnoceni stresu neinvazivnimi technikami odbéru.
Pfi naruSeni podminek chovu koni, a tim muaze byt bolest, ale také nevhodny management,
socialni stres a naruSeni etologickych potieb, dochdzi ke kratkodobému, popiipadé
dlouhodobému stresu, ktery spousti kaskadu fyziologickych zmén v organismu. Se stresem se
organismus vypofaddva pomoci dvou hlavnich fyziologickych drah a tyto zmény pomahaji
organismu vypotadat se s danou situaci (Sapolsky et al. 2000; Sheriff et al. 2011; Cock 2012)
a jsou mefeny pomoci katecholaminti a glukokortikoid (Sheriff et al. 2011). V piipadé
dlouhodobého stresu dochazi k naruSeni antioxidacni kapacity organismu (Young et al. 2002;
Kirschvink et al. 2008) a dochazi taktéz k naruseni redoxniho potencidlu u koni, napiiklad pii
dlouhodobém transportu (Kirschvink et al. 2008) a také v ptipadé€ nepiiméeiené zatéze (Mills et
al. 1996; Young et al. 2002; Williams et al. 2004). Produkty oxidativniho stresu jsou bézné
stanovovany v plazmé nebo séru. Sliny, stejn¢ jako plazma, obsahuji mnoho antioxidant
(Miricescu et al. 2011) a taktéz reflektuji fyziologickou odpovéd organismu v pomérné
kratkém casovém intervalu (Lima et al. 2010; Yoshizawa et al. 2013). Pro zahrnuti slin jako
biologického vzorku mezi rutinni analyzy je nezbytné testovani dostupnych metod stanoveni,
které mohou interferovat s jiz znamymi tradicnimi analyzami.

Material a metodika

V této pilotni studii bylo vyuzito 5 koni (1 klisna, 1 hiebec a 3 valasi), ve vékovém rozmezi 2-
15 let, rozdilnych plemen. Vybrani kon¢ jsou ustdjeni ve shodnych podminkach, tj. boxové
ustdjeni s velikosti boxti 3x4m s moznosti vybéhu, kde travi 8 hodin denné, v téchto vybézich
jsou drzeni individualné nebo v paru. Koné jsou krmeni 2x denné specialni krmnou smési (Base
Standard, Energys), seno a voda je jim podéavéana ad libitum. Odbér slin koni byl proveden
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v odpolednich hodinach (ve dnech 13.3. a 15.3.2020). Sliny byly neinvazivné odebrany pomoci
odbérového materidlu Salivette (Salivette, Sarstedt, Aktiengesellschaft & Co, Niimbrecht,
Germany) v interdentalnim prostoru tésné pred premolary. Sliny byly nasledné odstfedény
(10.000 g/ 10 min) a zamrazeny pfi teploté -80 °C k dal$im analyzam. Analyzy byly provedeny
na Ustavu chovu zvifat, vyZivy zvifat a biochemie Veterinarni a farmaceutické univerzity Brno.

Metoda stanoveni antioxidacni kapacity ve slinach byla upravena a stanovena podle Re et al.
(1999), ktera je bézné vyuzivana pro plazmu. Hodnoty antioxida¢ni kapacity jsou vyjadieny
jako mikromol ekvivalentt Troloxu na ml (0,02-0,2 umol.ml™"). Lipoperoxidace ve slinach byla
méiena dle Ohkawa et al. (1979) kvantifikaci koncentrace latek reagujicich s kyselinou 2-
thiobarbiturovou (TBARS) a metoda byla modifikovana dle metody méteni v plazmé podle
Lushchak et al. (2005). Vysledné hodnoty TBARS jsou vyjadfeny v umol.ml! vzorku slin.
Mira oxida¢niho poskozeni proteinti byla méfena pomoci karbonylovych derivati aminokyselin
s DNPH (2,4-dinitrofenylhydrazin) podle Levine et al. (1990) a Castegna et al. (2003) s
prepoctem na mg proteinu (Smith et al., 1985). Vysledné hodnoty CP jsou vyjadfeny v nmol.mg
proteinu™!. Metody byly piizpiisobeny pro mikrotitraéni desticky a méfeny spektrofotometricky
pomoci piistroje Varioskan™ Flash Multimode Reader (Thermo Fisher Scientific Inc.).

Vysledky

Ze vzorkl slin koni byly stanoveny vySe zminéné parametry a dale byly pomoci korela¢ni
analyzy testovany zavislosti jednotlivych testovanych proménnych na hladiné
vyznamnosti 0,01. Tabulka 1 ukazuje hodnoty Pearsonova korela¢niho koeficientu mezi
jednotlivymi testovanymi parametry.

Tabulka 6. Hodnoty Pearsonova korela¢niho koeficientu.

Cp TBARS AOC
Cp 0,5828** 0,7530%**
TBARS 0,5828%* 0,4446**
AOC 0,7530%* 0,4446**

Vysvetlivky: **p<0,01, CP — karbonylované proteiny, TBARS — lipidni peroxidace, AOC — antioxidacni
kapacita

Statisticka analyza ukézala pozitivni korelaci (vyznamnost p<0,01) mezi testovanymi
parametry, v piipadé pozitivni korelace také mezi CP a TBARS vic¢i AOC, cozZ je neobvyklé
vzhledem ke standartnim méfenim téchto parametri v krevni plazmé. Linearni zavislosti jsou
uvedeny v grafech 1-3.

Linearni zavislost TBARS/CP
250
T y=4,1503x +9,1973
S 200 ° R?=0,3397
o
150 [ L
£ 100 & e °
2 50 ®. O
= .*‘Oo
a0
© 0 10 20 30 40
TBARS nmol.ml"!

Graf 1. Linearni zavislost lipidni peroxidace (TBARS) a karbonylovanych proteini (CP).
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Graf 2. Linearni zavislost karbonylovanych Graf 3. Linedrni zavislost lipidni peroxidace
proteinil (CP) a antioxidac¢ni kapacity (AOC). (TBARS) a antioxidacni kapacity (AOC).

Diskuze

Vyse uvedené metodiky bylo nezbytné upravit pro vyuziti stanoveni parametrt ze slin, které se
vyuzivané krevni plazmé (Yan et al. 2009) a dle vysledk je patrné, ze dané metodiky je mozné
vyuzit 1 pro hodnoceni slin jako biologického vzorku. V této studii byla dale zkoumana
zavislost lipidni peroxidace v porovnani s poskozenim proteinii na Grovni karbonylovanych
proteind, dle zjisténych vysledkl se potvrdila signifikantni pozitivni korelace (p<0,01), coz
potvrzuje studii Andriichuk et al. (2015). Oxidativni stres je Casto spojovan s narusenim
fyziologickych procesti (Maes et al., 2011; Avellini et al. 1999; Kirschwink et al. 2008; Omidi
et al. 2017), ale také i v ptipad¢ biezosti (El-Bahr and El-Deeb 2016). Pod pojmem oxidativni
stres je vyjadieno prevazné zvyseni lipidni peroxidace a poméru karbonylovanych proteint,
toto zvySeni potvrzuji i naSe vysledky, avSak diky zaméfeni této pilotni studie nemlzeme
potvrdit ani vyvratit zavislost na naruseni fyziologie organismu. Tato studie vSak také ukazuje
pozitivni signifikantni korelaci se zvySenou antioxida¢ni kapacitou ve slindch, ktera se vSak ve
vyse uvedenych studiich neobjevuje. Se zvySenou antioxidacni kapacitou krevni plazmy
v zavislosti s oxidativnim stresem je Casto spojovano doCasné zvysSeni zatéze a narokll na
organismus, s kterym se dany jedinec snazi vypotadat a tyto naroky nepfevysuji kompenzacni
moznosti (Banse et al. 2015; Puzio et al. 2017). Mira schopnosti organismu vyrovnavat se se
zvySenymi pozadavky je individudlni a vyzaduje dal$i studie, pro potvrzeni ¢i vyvraceni
negativni korelace antioxidacni kapacity s oxidativnim poSkozenim, které je pozorovano
(Avellini et al. 1999; Kirschwink et al. 2008; El-Bahr and El-Deeb 2016; Puzio et al. 2017).

Zavér

Na zékladé zjisténych vysledkli predpokladame, ze hodnoceni oxidativniho stresu pomoci
neinvazivné ziskanych biologickych materidli, resp. slin, ma velky potencial pro budouci
hodnoceni dobrych Zivotnich podminek v chovech zvifat. Zvolené parametry ve slinach lze
spolu s tradicnimi ukazateli stresu pouzit pro hodnoceni welfare koni, nezbytné je vSak posoudit
tak¢é dalsi faktory, které se podileji na ovlivnéni odpovédi organismu.
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Digitalna dermatitida hoviadzieho dobytka: Izolacia Treponema spp.
z koznych 1ézii
Dermatitis digitalis in cattle: Isolation of Treponema spp. from skin lesions

IMaré&ekova Paulina, 2Mad’ar Marian, 'Mudron Pavol, 3Stykova Eva

! Klinika prezivavcov, *Katedra mikrobiolégie a imunolégie, Laboratérium gnotobioldgie,
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Summary

Digital dermatitis is highly infectious bacterial disease of hooves in cattle. Multiple bacterial agents
have been routinely identified and cultured from active lesions, but the most common bacteria
associated with digital dermatitis are multiple phylotypes from the genus Treponema. Aim of this study
was to detect species of Treponema spp.genus frequently associated with digital dermatitis in cattle and
evaluate chosen technique of isolation and detection of Treponema spp. Samples (n=24) were collected
from cows showing clinical signs of digital dermatitis in herds in Eastern Slovakia. Affected part of skin
was excised after mechanical cleaning of hoof and assesed, using PCR technique for the presence of
Treponema denticola group (including Treponema vincentii, Treponema medium spp.bovis, Treponema
phagedenis ssp.vaccae, Treponema denticola), Treponema pedis and Treponema brennaborense. 10
samples contained DNA of group Treponema denticola , however another 6 were suspected as positive
but reaction in agarose gel was not so strong. Treponema pedis was detected in 4 samples, 1 sample
was suspectly positive. Treponema brennaborense was detected in 1 sample. Therefore, Treponema
DNA was demonstrated in 50 % of samples, if we count also suspectly positive 75 %. Chosen method of
isolation and identification was proven effective even in samples stored in in temperature -20 °C for 6
months. Fusobacterium necrophorum wasn't detected.

Keywords: Treponema spp.; digital dermatitis, isolation; PCR

Uvod

Digitadlna dermatitida je infekéné, zapalové ochorenie paznechtov prezentované bolestivymi
ulcerativnymi alebo proliferativnymi zmenami. Tieto patologické zmeny veda ku krivaniu a
narisaju tym welfare zvierat, ale aj ekonomicku efektivitu chovu. Etiologicky agens nebol
doposial’ s istotou potvrdeny, avSak je vSeobecne akceptovany multifaktoridlny vplyv so
signifikantnym zastipenim baktérii rodu 7reponema. Niektoré zdroje uvadzaju aj moznost
spoluposobenie Fusobacterium necrophorum. Ciel'om nasej prace bolo detegovat’ pritomnost’
tychto baktérii v 1éziach paznechtov u hovédzieho dobytka postihnutého digitalnou
dermatitidou pomocou PCR.

Material a metodika

Celkovo bolo odobratych 24 vzoriek z koznych 1ézii hovddzieho dobytka z fariem na
Vychodnom Slovensku. Odoberand bola c¢ast’” postihnutého kozného tkaniva a to po
mechanickom odstrdneni necistot, aby sa zabranilo moznej kontaminacii treponémami
nachadzajucimi sa v prostredi. Vzorky boli do vysetrenia metédou PCR uskladnené pri teplote
—20 °C. Na izolaciu DNA bola vybrata metdda s pouzitim pripravku DNAzol direct.
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Tabulka 1. Podmienky detekcie treponém.

Detekovany Primery PCR protokol Ocakavany produkt
druh,marker
Treponema pedlS’ TPed32f: 50 - 94°C 5min 424bp
ﬂ B2 cttacttacaggaaactacggac-3"; | 35x [94°C 30sec, 61°C
a Tped-500r: 50 - 30sec,72°C 40sec]
gcaatgttaattcctacaaccgtaag- | 72°C Smin
3
Treponema TBrenn-418f: 50 - 5 94°C 5I£1in . 663bp
b b gacagcgtggtgacagtagg-3’; 35x [94°C 30sec, 61°C
rennaborense, TBrenn-1080r: 50 - 30sec,72°C 40sec]
16SrRNA cttgctggtaactggeagtagg-3” 72°C 5min
Skupina Treponema | T™ult-2f: 5- \ Z‘SPCE 95;11%30 oc 470bp
. acggyatttcytttattcaagttge-3; X N sec, 63°
denticola, flaB2 TMult-472r: 5- 30sec, 72°C,40sec]
cgagtctgttytggtatgcacc-3 72 °C 40sec
Vysledky

NajcastejSie detegovanymi boli treponémy skupiny Treponema denticola. Ich pritomnost’ sa
potvrdila v 10 vzorkéach a suspektne pozitivnych bolo d’alSich 6 vzoriek. U tychto suspektne
pozitivnych vzoriek bol sice pozorovany produkt v ocakdvanej oblasti agar6zového gélu, avsak
bol signifikantne slabsi ako u vzoriek, ktoré sme oznacili ako jednoznacne pozitivne. Vzhl'adom
na to, Ze iSlo o skrining v réznych chovoch, v pripade, ze sa v jednom chove preukazal urcity
druh treponém, bolo mozné predpokladat’ jeho pritomnost’ aj v ostatnych vzorkach z rovnakého
chovu a teda vzorky suspektne pozitivne nebolo nutné podrobovat’ opiatovnému vySetreniu.

Treponema pedis bola detegovana v 4 vzorkach-skontrolovat a suspektne v d’alSej jednej. Na
Treponema brennaborense bola pozitivna jedna vzorka.

Celkova sa DNA baktérii rodu Treponema spp. jednoznacne potvrdila v 12 vzorkach co
predstavuje 50 %, v pripade, Ze sa zohl'adnia aj suspektne pozitivne tak bolo pozitivnych az 18
vzoriek (75 %).

Diskusia

Napriek tomu, Ze digitdlna dermatitida je vnimand ako multifaktoridlne ochorenie, treponémy
su uz dlhSie akceptované ako predominantny bakterialny druh nachéadzajuci sa v aktivnych
dermatitidnych 1éziach (Demirkan a kol.2018). Vzhl'adom na ich vel'mi naro¢nu kultivaciu je
PCR spolu s histologickym vySetrenim povazovand za najlepSiu metédu ich diagnostiky.
Rovnako ako Brandt a kol.(2010) sme v naSej stadii amplifikovali Specificky fragment génu
16S rRNA pre detekciu Treponema brennaborense a gén kodujuci flagelin flaB2 pre detekciu
Treponema denticola a Treponema pedis. V ich §tidii sa pozitivny nalez treponém objavil az v
38 vzorkéch zo 45 a po pouziti citlivejSej kvalitativnej PCR az v 42 vzorkach, ¢o predstavuje
93,3%. 2 z 3 1ézii s negativnym nalezom predstavovali chronicku formu digitalnej dermatitidy.
NajcastejSie sa vyskytujucou bola v tejto Stadii 7Treponema pedis objavend v 51% vzoriek,
naproti tomu u nas najcastejsie sa vyskytujicou bola skupina treponém 7Treponema denticola
(41,7% /66,7%). Beninger a kol.(2018) popisuju signifikantne vys$Sie mnoZstvo pritomnych
treponém v aktivnych, ulcerativnych 1éziach ako v hojacich sa a chronickych. Z tohto dovodu
by bolo vhodné pri d’alSej diagnostike venovat’ pozornost’ aj rozdeleniu 1ézii do Stadii podl'a
zauzivaného M systému (Dépfer, 2009). Dalsim rozdielom v nasich nalezoch bolo objavenie 1
pozitivnej vzorky na Treponema brennaborense, ktort v tejto §tidii nedetegovali v Ziadne;j
vzorke. Wilson-Welder akol.(2015) taktiez udavaji jej menej Casty vyskyt v l1éziach.
Rasmussen a kol. (2012) uvadza vo svojej $tadii moznost’ spolupdsobenia F. necrophorum pri
vzniku digitdlnej dermatitidy, nakol'’ko bol tento anaerdéb zachyteny v bioptatov z dvoch 1€ézii
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tohto ochorenia. Taktiez Staton a kol. (2020) detegoval F. necrophorum v 1éziach paznechtov
postihnutych nekomplikovanou digitalnou dermatitidou, avsak len v 33% vzoriek (3/10)
pricom v nehojacich sa randch na paznechtoch bol tento agens nachadzany az v 70 %. F.
necrophorum teda pravdepodobne nepatri medzi agensy vyvolavajice digitalnu dermatitidu,
avsak v pripade sekundarnej infekcie moze viest ku komplikiciam hojenia. Dal§im &asto
nachadzanym agensom v nehojacich sa randch v Statonovej Studii (2020) bol Porphyromonas
endodontalis, ktory vSak v nekomplikovanych 1éziach detegovany nebol.

Zaverom je mozné konStatovat, ze pomocou metdédy PCR sa podarilo zistit' pritomnost
Treponema spp.v 1é€ziach u hovddzieho dobytka postihnutého digitalnou.
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Soucasny stav FeSeni problematiky selenu ve vyZivé psi — review

Current state of research about selenium in nutrition of dogs — a review

Zentrichova Viola

Ustav chovu zvirat, vyzivy zvirfat a biochemie, Fakulta veterindrni hygieny a ekologie,
Veterinarni a farmaceuticka universita Brno, Ceska republika

Summary

The objective of this review was to gather available information about selenium in nutrition of dogs and
its impact on their health. Even tough in farm animals the problematic of selenium is well explored, in
dogs, there is still a lot of room for research. While nutritional recommendations for levels of selenium
in commercial diets for dogs exists, for puppies they are based solemnly on one study and for adult dogs
on known information from cat research. Also, there is some doubt about what are the maximal safe
limits. New studies also take interest in relationship of peroral supplementation and some disease
conditions, mainly focusing on cancer diseases.

Keywords: selenium,; dog, nutrition, health

Uvod

Selen je polokov, ktery roku 1817 objevil Jons Jacob Berzelius. Mnohem dfive, nez zacal byt
zkouman jakozto stopovy prvek, pfitahl na sebe pozornost svou toxicitou, a to uz ve tficatych
letech minulého stoleti s objevenim ,,alkalické choroby* — chronické otravy selenem, ktera
postihovala pfedevSim dobytek a koné. O tficet let pozd€ji bylo do souvislosti s otravou
selenem dano endemické onemocnéni lidi, objevujici se v nékterych oblastech Ciny. Neni se
proto ¢emu divit, ze na selen bylo dlouho nahlizeno Cisté jako na nebezpecny a toxicky prvek.
Prvni objev, naznacujici biologickou diilezitost selenu, ucinili v roce 1957 Schvartz a Foltz,
kdyz zjistili, ze jeho nedostatek u potkant zptisobuje nekrdzu jater. Nasledné bylo zjisténo, ze
potomci seleno-deficientnich potkanti jsou neosrsténi, zaostavaji v rlistu a nerozmnoZzuji se
(McCoy, Weswig, 1969). Rotruck et al. (1973) prokazal, Ze selen je soucasti enzymu gluthation
peroxidazy a nasledovalo celé mnozstvi studii zabyvajicich se timto polokovem.

Zatim co u hospodaiskych zvitat je doporuceny piijem selenu prozkoumany a na jeho vliv ve
vyziveé vyslo velké mnozstvi studii, u pst se stale jedna o problematiku pomérné¢ novou a
s velkym prostorem pro dalsi badani.

Selen ve vyzivé psi

Selen je pro psy prvkem esencidlnim — jeho pfijem je tedy nezbytny pro spravné fungovani
organismu. Jeho nedostatek se projevuje svalovou slabosti, podkoznimi edémy, anorexii,
skleslosti a pfipadné upadnutim do komatu (van Vleet, 1975). U sténat i dosp€lych pst
s nedostateCnym piijmem selenu bylo dale popsano rozvinuti kardiomyopatie (van Rensburg,
Vening, 1979; Manktelow, 1963). Obecné se ale jednd o uméle vyvolané, nebo ojedinélé
pripady. V nov¢jsich studiich nebyly u dospélych psii ani sténat krmenych dietou s nizkym
obsahem selenu zaznamenany zadné klinické ptiznaky (Wedekind et al., 2004; Yu et al., 2006).
Wedekind et al. (2004) urcil pottebu pro Sténata bigli pomoci sledovani hodnoty selenu v séru
na 0,21 mg/kg DM (dry matter — suSiny krmiva). O tuto hodnotu se také opird doporuceni
FEDIAF (The European Pet Food Industry), kterym se fidi vyrobci komerénich diet pro psy
v Evropé¢, kterd ovSem spodni limit zvysila (s ohledem na moznost $patného vstifebavani selenu
z komercniho krmiva) pro Stéiata a rostouci psy na 0,40 mg/kg DM. Co se spodniho limitu pro
dospé€lé psy tyCe, zadnad presnd data nejsou dostupnd. Z toho divodu je prozatim pouzita
hodnota zji§téna pro dospélé kocky, tedy 0,35 mg/kg DM pfi pFijmu 95 kcal/kg®” denng, nebo
0,30 mg/kg DM pii piijmu 110 kcal/kg®”® denn& (FEDIAF, 2019). Yu et al. (2006) zjistili, Ze
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pii krmeni krmivem obsahujicim méné selenu nez 0,12 mg/kg DM dochézi ke zpomaleni riistu
ststi, coz naznacuje subklinicky nedostatek. Maximalni limit je dle FEDIAF (2019) stanoven
na 0,568 mg/kg DM. U pst krmenych 8 az 9 mg/kg DM (organického i1 anorganického zdroje
selenu) se ale neprojevily Zadné klinické ptiznaky toxicity (Todd et al., 2012), pfi pfesdhnuti
5,04 mg/kg DM selenu se ovSem zpomaluje rist srsti (Yu et al. 2006).

Velmi sklofiovanou otazkou je dostupnost selenu z krmiv. Do komer¢nich diet byva selen
uméle dodavan, a to vétSinou ve formé selenicitanu sodného (NRC, 2006). Také ovSem mtize
byt pouzit ve své organické formé — jakozto selenomethionin nebo o selen obohacené drozdi.
U téchto dvou forem funguji jiné cesty vstiebavani — zatimco anorganickd forma se ze stfeva
vstifebava prostou difuzi, organicky selen je vstfebavan aktivné pomoci specifickych prenasect
(Reasbeck et al., 1985). Obecné¢ se organickd forma povazuje z krmiva pro zvifata za
dostupnéjsi, u psii vSak nebylo prokézano, Ze by se vstiebavala 1épe (Todd et al., 2012).

Vztah selenu k patologickym staviim u psi

V posledni dob¢ je ve veterinarni mediciné psii snaha objasnit souvislost mezi zasobenim
organismu selenem a vyskytem riznych patologickych stavli. Jednim z obort je reprodukce.
Bylo zjisténo, ze suplementace selenu a vitaminu E samcim se sniZzenou fertilitou vede
ke zlepSeni kvality semene (Domostawska et al., 2018), na reprodukéni ukazatele zdravych
samcl ovsem nema vliv (Kirchhoff et al., 2017). Zda se takeé, ze psi trpici alergiemi maji nizsi
hladinu selenu v séru nez zdravi psi (Pilarczyk et al., 2013) a dale, ze se u pst snizuje v pribéhu
starnuti (Stowe et al., 2006).

Oborem, ktery v souvislosti se selenem pfitahuje nejvice pozornosti je onkologie. Waters a
Chiang (2018) ve své praci dosli k zavéru, ze suplementace selenem by mohla snizovat riziko
rozvinuti rakoviny prostaty. Stejn¢ tak pfi pokusu na laboratornich mysSich zpomaluje peroralni
prijem rast nadort vychézejicich z bunék psi mlécné zlazy (Li et al., 2016). Pilarczyk et al.
(2013) potom ve své studii zjistili, Ze psi s malignimi neoplastickymi onemocnénimi maji
obecné niz$i hladiny selenu v séru. Bude ovSem jesté¢ za potiebi tématice mnohem hloubéji
porozumét, abychom mohli pochopit souvislost mezi zasobenim selenem a rozvojem neoplazii.

Zavér

Otazka vyzivy psi a selenu stale neni plné objasnéna. Bylo by vhodné zptesnit minimalni a
maximalni limity pro obsah v krmivech. Z tohoto hlediska by bylo také potieba objasnit
vsttebavani jednotlivych forem selenu z riiznych druht krmiv. Dale by bylo vhodné stanovit
referencni hodnoty selenu v plné krvi a séru, které do dnes nejsou zndmé, a které¢ by umoznili
lepsi posouzeni dostatecného zasobeni selenem z potravy. Velmi zajimava je oblast dopadu
peroralni suplementace na zdravotni stav pst, predevSim v oblasti reprodukce a vzniku a
rychlosti rozvoje nadorovych bujeni. Obecné se jedna o problematiku s velkym prostorem pro
dalsi vyzkum.
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Posouzeni pric¢in brakace telat dle jejich patologickych nalezu
detekovanych pri veterinarni prohlidce na jatkach

Assessment of causes of culling calves based on pathological findings
detected in post mortem inspection in slaughterhouses
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Summary

A good level of calf health is a prerequisite for successful cattle breeding. The most common health
problems affecting calves are diarrhea and respiratory diseases. The spectrum of characteristic findings
detected during the veterinary inspection in the slaughterhouse confirms this fact. Among the possible
causes of culling of calves can be considered chronic respiratory diseases, emaciation and reduced
weight gain.

Keywords: calf health, diarrhea and respiratory diseases, veterinary inspection, culling reasons

Uvod

Odchov telat je pro chovy mlééného i masného skotu naprosto kli¢ovym odvétvim. Prosperujici
a zdrava telata zajist'uji genera¢ni obménu stada. Pro chovatele by tak méla byt dobra uroven
zdravi u telat zékladni prioritou. Mezi nejvyznamnéjsi zdravotni problémy, které se u telat
vyskytuji, patfi prijmova a respiratni onemocnéni. Zhang et al. (2019) upozornuji, Ze tato
onemocnéni jsou také hlavni pficinou thynt této kategorie skotu.

Pfi¢inou neplanovaného vyfazovani telat z chovu mohou byt zdravotni, ale i ekonomické
divody. Posoudit mozné pfiiny brakace lze nejen dle zdravotnich zdznamii a konzultace
s chovateli, ale také dle samotnych vysledkd veterindrni prohlidky. Ke zhodnoceni a
praktickému vyuziti jejich poznatkli je vSak nezbytnd zpétnd vazba zjatek a vzdjemna
spoluprace chovatelii a veterinarnich I¢kaiti (Klink et al. 2015). Zjisténé vysledky pak mohou
byt podkladem pro planovani preventivnich opatieni, kterymi lze pfedchdzet nucenym
brakacim a také ekonomickym ztratdm chovu. Za hlavni pficiny brakace telat zahrnujici
1 utraceni a thyn, uvadéji mnozi autoii priijmova, respiracni a kardiovaskularni onemocnéni.
Cilem této prace je posoudit, do jaké miry souviseji nejcastéj$i onemocnéni a patologické
nalezy na jatkach s pfi¢inami brakace telat z chovu.

Material a metody

Pro ucely této studie byly pouzity tdaje o vysledcich veterinarni prohlidky telat porazenych na
viech jatkach v Ceské republice béhem obdobi let 2010-2017. Data pro zhodnoceni byla
ziskana z odborného informac¢niho systému Statni veterinarni spravy CR. V ramci studie byl
zhodnocen celkovy pocet patologickych nalezl za sledované obdobi. Nasledn¢ byly jednotlivé
patologické nalezy rozdéleny dle charakteru poSkozeni na nélezy akutni, chronicke,
traumatické, parazitarni a jiné. Souvislost nejcastéjSich onemocnéni s vysledky veterinarni
prohlidky byla dale sledovdna u nalezl, které byly tfidény dle lokalizace a charakteru
poskozeni. V zavéru byly pficiny brakaci telat posouzeny dle cetnosti a spektra nejcastéjSich
patologickych zmén a dle aktualni zdravotni problematiky telat. Vysledky byly statisticky
vyhodnoceny pomoci programu Unistat 6.5 for Excel. Pro statistické porovnani ¢etnosti nalezl
byl vyuzit Chi kvadrat test pro hodnoceni statistick¢ vyznamnosti v kontingenc¢ni tabulce 2x2.
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Pro posouzeni trendu vyvoje v poctu ndlezii vramci sledovaného obdobi byl vyuzit
Spearmantiv pofadovy test.

Vysledky a diskuze

V letech 2010-2017 bylo na jatkdch v Ceské republice porazeno 86 049 telat, u kterych se
zaznamenalo celkem 139 200 intravitalnich patologickych zmén. Na zaklad¢ takto vysokého
poctu nalezu Ize hovoftit o zhorSené urovni zdravi u této kategorie skotu, kdy u kazdého telete
porazeného na jatkach byly detekovany pii veterindrni prohlidce v priméru jeden az dva nalezy.
Pfi hodnoceni trendu vyvoje nebyl u telat zjistén sestupny trend poméru poctu intravitalnich
nalezli k poctu porazenych zvitat (rsp = -0,191, p > 0,05). Zdravotni problematika telat je tak
v Ceské republice z pohledu nalez na jatkdch dlouhodobé neptizniva. Pro posouzeni piigin
brakaci u telat byly patologické néalezy rozdéleny dle charakteru poskozeni. Z vysledkt je
patrné, Ze u porazenych telat pfevazuje chronicky charakter nlezl (94,63 %), ktery poukazuje
na vznik onemocnéni jiz v chovech, kdy jsou pfitomny po delsi dobu klinické ptiznaky, které
mohou vést chovatele k rozhodnuti takovéto jedince z chovu vytadit. V souvislosti s moznymi
pfi¢inami brakaci u telat je vyznamna i skupina jinych nélezt (39,07 %), kde se tadi celkové
zmeény, které se rozvijeji v dasledku pfitomnych onemocnéni, alze predpokladat, ze na
rozhodovéani o vyfrazeni zvifat maji vliv. Rozvoj prvotnich klinickych ptiznakl je spojen
s poskytnutim adekvéatni terapie a péce. V piipadé netispéchu mohou telata pti tézkém pribéhu
onemocnéni uhynout nebo jsou utracena. Z tohoto diivodu akutni pritbéh onemocnéni nelze
povazovat za divod k brakaci telat na jatka, coz potvrzuji 1 vysledky této studie. Nélezy
akutniho charakteru (27,42 %) nebyly v tak vysokych ¢etnostech zaznamenany. Ur¢itou miru
vyskytu akutnich nalezii na jatkdch je moZzné interpretovat pfitomnosti mirného priabchu
onemocnéni v chovu nebo rozvojem piiznakil az pii samotném transportu na jatky.

V ramci této studie bylo dale posuzovano, zda lokalizace a charakter nalezi odpovida hlavnim
pfi¢indm onemocnéni u telat. Za rizikové je povazovano obdobi mlééné vyzivy telat, kdy se
formuje imunitni systém. V priabéhu prvniho mésice Zivota jsou telata nejvice ohrozena
rozvojem diarrhoického syndromu. Respira¢ni syndrom se rozviji v ndvaznosti nebo soucasné
s prijmovym onemocnénim, a to zpravidla pfi pfechodu telat z mlécné na rostlinnou vyzivu.
Ke klinickym projevim patii mirné pfiznaky zahrnujici rinitidu a laryngeotracheitidu. Mohou
se ale rozvinout i t€Zké pneumonie. Z vysledkl této studie je patrné, Ze z pohledu naleza
Potvrdilo se, Ze nej€astéji byly zaznamenany prave nalezy na plicich (46,25 %) a to chronického
charakteru (37,91 %). Je nutné uvést, ze k Gplné rekonvalescenci pii chronickém respiraénim
postizeni nedochdzi, coz se projevuje na vitalité¢ 1 uzitkovosti odchovavanych telat (Bojkovski
et al. 2014). S vysokou Cetnosti byly rovnéz zjistovany jiné intravitalni zmény (24,30 %)
a celkové zmény (21,19 %), mezi které lze zatradit napt. vyhublost (17,27 %) nebo zakrslost
(2,86 %). Cetné nalezy byly detekovany rovnéz na ledvinach (17,44 % zvifat) a na jatrech
(16,43). Je prokazano, Ze telata maji po narozeni citlivéjsi kardiorespiracni systém a také
metabolismus (Bojkovski et al. 2014), s ¢imz mohou souviset 1 patologické zmény pozorované
také na srdci (9,35 %). Pouze v nizkych cetnostech byly ale u telat zaznamendny nélezy na
zaludcich a stfevech (3,64 % zvirat). K obdobnym zavérim dospéli i Blanco-Penedo et al.
(2012), kteti zaznamenali nejcastéji 1éze na plicich (25,71 %), jatrech (14,09 %) a ledvinach
(11,31 %). Autofi rovnéZ uvadéji, Ze nalezy v travicim traktu nejsou zcela bézné (5,75 %).

Nejvetsi riziko predstavuji pro telata ve véku do dvou tydnd akutni stfevni infekce. Profuzni
vodnaty prijem muze vést k vyraznym ztratdm tekutin a k metabolickym porucham. Bez casné
rehydratace hrozi selhdvani orgénii. Pro telata s takovouto diagnézou tak brakace na jatka
nepfipada v uvahu. Zhang et al. (2019), ale 1 dalsi autofi uvadéji, ze prijmova onemocnéni
pfedstavuji hlavni pfi¢inu uhynl telat pfed odstavem. Chronicky pribéh prijmovych, ale
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1 respiracnich onemocnéni se negativné projevuje na metabolickych organech, coz potvrzuji
i vysledky této studie. Kromé nalezi na jatrech a ledvinach doprovazi specifické klinické
priznaky téchto onemocnéni i nechutenstvi, slabost nebo apatie. Telata neprospivaji, zpomaluje
se u nich rast a trpi kachexii. To vyplyva i z této studie, kdy vyhublost nebyla u telat nadlezem
ojedinélym. U respira¢nich onemocnéni je nutné zvazovat i subklinicky pribéh, kdy pfic¢iny
snizeného piirtistku nemusi byt v chovu viibec zjistény. Casto se tak skuteénd p¥i¢ina potvrdi
po brakaci telat, a to az na jatkach pti odhaleni plicnich 1ézi.

Zavér

V Ceské republice je zdravotni problematika telat z pohledu trendu celkového poétu nalezt
dlouhodob¢ neptizniva. Zavazny zdravotni, ale 1 ekonomicky problém ptedstavuji v chovech
diarrhoicky a respiracni syndrom, coz potvrzuji i vysledky veterinarni prohlidky. Prevazujici
chronicky charakter nalezii poukazuje na skutecnost, Ze k brakaci telat pfistupuji chovatelé
ptevazné pii dlouhodobém vyskytu klinickych ptiznakt. Cilem chovatell je v prvé fadé vzdy
zabranit ztratam telat adekvatni terapii a souborem preventivnich zoohygienickych opatieni.
U priijmového syndromu vede netspésna terapie k thynu nebo k utraceni telat. Samotna
prijmova onemocnéni Ize tak zpfi¢in brakaci spiSe vyloudit. V piipadé respiracnich
onemocnéni, u kterych ptrevazuje chronicita, mize byt zvazovéano, zda dlouhodobd lécba
s nejistym vysledkem ma pro chovatele z pohledu ekonomiky vyznam. Je nutné uvést, Ze mezi
nezadouci projevy respiracnich, ale i prijmovych onemocnéni patii kromé klinickych ptiznakt
ztraty vitality, také neprospivani, které se manifestuje nalezy zahrnujicimi snizeny ptirtstek
a vyhublost. Vyhubla a neprospivajici telata, kterd prodé€lala zdvazny pribéh onemocnéni,
navzdory zotaveni jiz nikdy nedosédhnou uzitkovosti a kondice zdravych telat v chovu.
Vyhublost, chronicitu respira¢nich onemocnéni a snizeny ptirastek 1ze tak zaradit mezi hlavni
mozné pri¢iny brakaci u telat. Vice nez zdravotni ditvody je tedy nutné u telat zvazovat u pficin
vyfazovani divody ekonomické. Prodlouzend délka vykrmu, riziko ztraty uzitkovosti
v budoucnu nebo zhorSena kvalita jatecného téla jsou hlavni aspekty, které u 1é€enych nebo jiz
uzdravenych telat rozhoduji o jejich dal§im vyuZiti v chovu.
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Moznosti vyuZziti pedometri k hodnoceni welfare dojnic

Possibilities of using pedometers to evaluate welfare of dairy cows

Rencinova Vendula, Voslarova Eva, Vecerek Vladimir
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Summary

Pedometers are often used by farmers only to a limited extent, mainly to evaluate physical activity to
detect estrus in dairy cows. However, their potential is much higher. Pedometers can be effectively used
also to detect welfare disruption in cattle, namely impaired health due to hoof or mammary gland
diseases. The paper summarizes current scientific knowledge of the use of pedometers for dairy cow
welfare assessment.

Keywords: pedometer, welfare, activity; mastitis, laminitis

Uvod

Zmény chovani zvirat jsou pro chovatele diilezitym indikatorem k odhaleni pocinajicich
zdravotnich problém@ ¢i jiného naruseni welfare. Chovatelé se zacali vice zabyvat
sledovanim pohybové aktivity dojnic v souvislosti s vyhledavanim fijicich se krav, kdy vzrtsta
jejich pohybova aktivita. Hodnoceni zmén denni aktivity je uzite¢né nejen k identifikaci fije,
ale také k hodnoceni welfare, zejména z pohledu vyskytu bolesti a nepohodli zptisobenych
zménami zdravotniho stavu. Pedometry slouzi k zdznamu pohybové aktivity. MEfic¢ pohybt
umistény na koncetin€ je schopen detekovat dobu lezeni, stani, chiize, pocet krokt, pocet vstani.
Data z pedometri pomahaji chovateli analyzovat rizné aplikace. Pravidelné vyhodnocovani
vysledku a tedy analyza aktivity skotu v redlném case miize poskytnout uzitecné informace pro
vcasnou detekci nemoci, a tim snizit jeji negativni uCinek, zvysit Sanci na UspéSnost 1écby
a zabranit tomu, aby se nemoc stala chronickou. V¢€asnd identifikace diskomfortu u dojnic ma
dopady nejen na welfare ale také na ekonomiku chovu skotu.

Cilem prace bylo poukazat na moznosti vyuziti pedometri k hodnoceni denni aktivity dojnic,
které mohou pomoci odhalit onemocnéni a v€asnou diagnostikou zlepsit jejich welfare.

Moznosti vyuziti pedometra k hodnoceni welfare dojnic

Kravy maji cirkadidnni rytmy, utvafené cykly svétlo-tma a ¢innostmi jako je napf. ¢isténi stani
(Veisier et al., 2017). Gomez and Cook (2010) zjistili, ze dojnice denné stravi primérmné 11,9
hodin odpoc¢inkem, 4,4 hodin krmenim, 2,5 hodiny stanim v ulickéach a 2,7 hodin spole¢né pii
procesu dojeni. Veisier et al. (2017) uvadéji, ze cirkadianni vzorce se zménily, kdyz se krava
citila Spatné (kulhéni nebo mastitida). Dojnice s laminitidou vykazovaly v pribéhu dne mensi
celkové kolisani tirovné aktivity. Kravy s mastitidou vykazovaly vyssi aktivitu béhem dne, ale
nizsi aktivitu béhem vecera. Vzorce chovani se méni 1 az 2 dny pfed tim, nez se projevi
viditelné ptiznaky onemocnéni. Monitorovani cirkadiannich vzorct ¢innosti mtize slouzit jako
systém vcCasného varovani pro ,podezielé” dojnice. Mastitida spolu s kulhdnim je
pravdépodobné onemocnéni s nejvetsim dopadem na pohodu krav.

Faktorem ovlivitujicim kvalitu Zivota dojnice jsou zdravé paznehty. Skot je nachylny ke kulhani
pii chiizi a stani na mokré podlaze ve stdjich (Mill and Ward, 1994). Poranéni a onemocnéni
dojnic. Casto jsou diivodem k vyfazeni zvifete. Véasna detekce a zahijeni 1é¢by jsou tedy
nezbytné. Sarova et al. (2011) zjistili, ze laminitida u dojnic je vedoucimi pracovniky mlé¢nych
farem skotu siln¢ podcenovana. Podil kulhajicich krav pozorovanych na farmé (tj. prevalence
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mirného a té€Zkého kulhani) kolisal mezi 9 a 64 %, zatimco odhady odpovédnych pracovniki
se pohybovaly mezi 0 a 20 %. Velké odchylka v pozorované a odhadované prevalenci kulhani
ukazuje na nutnost zlepsit identifikaci kulhani u mlécnych krav. Green et al. (2010) zkoumali
souvislost mezi uzitkovosti a 1ézemi na koncetindch zpisobujicich kulhani a dosli k zavéru, ze
1éze zptisobujici kulhani snizily uzitkovost dojnic. Bolest, kterou zaziva dojnice pii onemocnéni
paznehtu, je ¢asto maskovana instinktivnim chovanim, coz vede ke zpozdéné vizualni detekci
a 1écb¢ kulhani (Gomez and Cook, 2010). Nezjisténa laminitida muZe s nepFiznivou
prognézou postupovat do vaznéjSiho a bolestivéjSiho stavu. Dojnice, které pocituji bolest,
se odchyluji od svého normalniho chovani zménou aktivity. Ve srovnani se zdravymi kravami
vykazovaly kulhajici kravy nizsi denni aktivitu (P < 0,001) (Callagnan et al., 2003). Mazriera
et al. (20006) zjistili, Ze u 92 % krav, u kterych se vyvinula klinicka laminitida, doslo k poklesu
pedometrické aktivity o 15 %. ZvySeni doby leZeni je urcujici pro diagnostiku kulhdni (Ito et
al., 2010). Akcelerometrie je spolehlivy a uzitecny nastroj k detekci chovani pti stani a lezeni.
Detekce chovani pii leZeni a stani byla zaloZena na odhadech uhlu krokoméru. Algoritmus
chiize vybral parametry z méteni trojrozmérného akcelerometru. Odhad délky kroku a trvani
kroku ptfedstavuje dalsi dillezity parametr pohybové aktivity krav (Munksgaard et al., 2006;
O'Driscoll et al., 2008; Nielsen at al., 2010). Flower et al. (2005) zjistili, ze chromé kravy maji
delsi trvani kroku a kratsi délku kroku ve srovnani se zdravymi kravami pomoci kinematické
analyzy chuze.

Dal8im faktorem ovlivilujicim vyznamné welfare dojnic je zanét mlécné zlazy, s jehoz v€asnou
diagnostikou mize chovatelim pomoci také hodnoceni aktivity dojnic. Galarza et al. (2012)
zjistili, ze mastitida vedla ke zkraceni Casu strdveného lezenim, zvySené preferenci pro lezeni
na jedné strané a ke zvySenému neklidnému chovani béhem dojeni. Mastitidni kravy travily
méné Casu lezenim ve srovnani s kontrolnimi kravami. Mirnd klinickd mastitida nemusi
zpusobit dostateCnou bolest k pozorovani vyraznych zmén v chovani. Chapinal et al. (2010)
uvadéji, ze k detekci bolesti spojené s mastitidou miize byt nezbytné vyhodnotit rlizna
behavioralni opatfeni. Hodnoceni odpocinku v leze a lateralita jsou dulezitymi opatfenimi pro
pohodu a pohodli krav (Forsberg et al., 2008; O'Driscoll et al., 2008). Je mozné, ze mastitidni
kravy mohou mit snizenou motivaci k lezeni ve srovnani se zdravymi kravami kviili bolesti,
kterou citi na vemeni. Siivonen et al. (2011) krom¢ zjisténi, ze krdvy s experimentalné
indukovanou mastitidou mély sklon travit méné ¢asu vleze (P <0,07), také zjistily, ze mastitidni
kravy vykazovaly v den indukce vys$si pohybovou aktivitu (P = 0,02) nez kontrolni den (1. den)
pied indukci. Takeé tyto informace lze ziskat pomoci tdaji z pedometru.

Zavér

Kazdodenni prace v chovu hospodaiskych zvitat je velmi naro¢na, ale rizné moderni aplikace
ji mohou chovateli v mnohém usnadnit. Monitorovani Gdaji na mlécné farmé¢ umoziuje
prubéznou kontrolu produkce, zdravi a welfare zvifat. Znalost moznosti vyuziti hodnoceni
aktivity dojnic by méla vést ke zlepSeni jejich Zivotnich podminek a to v€asnym odhalenim
zacinajicitho onemocnéni koncetin nebo mlé¢né zlazy a tim snizenim nakladii nejen na Iécbu,
ale v n¢kterych ptipadech i ztraté dojnice jejim vyfazenim z divodu téchto onemocnéni.
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Summary

The study evaluated the level of stress before and after the practical training in sheep’s stable during
education. Monitored stresor was exercises consisted of basic manipulation, fixation and clinical
examination. The level of stress was evaluated by determining cortisol in saliva samples through
enzymimmuno assays commercial kit. The values before and after exercise were comparing and a
statistically significant differences were proven.

Keywords: salivary cortisol; noninvazive monitoring; EIA; animal stress

Uvod

Prakticka vyuka budoucich veterinarnich I¢kaii na zvitatech je bezpodminecné nutna k ziskani
praktickych dovednosti a je dilezité osvojit si je do takové miry, ze budou povazovany za
rutinni. Studenti umi manipulovat se psy a ko¢kami nebo hlodavci, protoze to jsou zvitata, se
kterymi se snadno dostanou do kontaktu. Odli$na je situace v piipad¢ hospodaiskych zvirat,
kterych dlouhodob¢ ubyva. K prvnimu seznameni mnohdy dochazi az v ramci praktické vyuky.

Nékteré rutinni manipulacni postupy mohou u hospodatskych zvitat vyvolat stres (Grandin and
Shivley, 2015). Je dilezité rozpoznat stresory a minimalizovat jejich negativni vliv, aby se
zabranilo negativnim U¢inkiim na zdravi a produkci zvifat. Referencnim biochemickym
indikéatorem stresu je hormon kortizol, tzv. stresovy hormon (Palme and Mostl, 1997; Fuentes-
Rubio et al., 2016). Hodnotu kortizolu miizeme zjistit ze vzorku krve, ale jsou i jiné zplsoby.
MiuiZzeme vyuzit moznosti tzv. neinvazivniho odbéru vzorkli, vzorkem miize byt napt. feces

(Palme and Mostl, 1997), velmi snadno se u ovci ziskava srst (Stubjoen et al., 2015) nebo sliny
(Fell et al., 1985).

Mnozstvi slinného kortizolu odpovidd mnozstvi tzv. volné frakce kortizolu v krvi, jenz je
biologicky aktivni a tvoti asi 10 % celkového kortizolu v krvi u dospélych ovci (Fell et al.,
1985). Fell et al. (1985) ve své studii uvadi rozsah bazalnich hodnot volného kortizolu
v rozmezi od 180 - 2 537 pg/ml. Ve studii upozoriiuje, Ze vlivem cirkadialnich rytmt dochazi
ke kolisani bazalnich hodnot kortizolu a mize dojit k fyziologickému zvyseni hladiny kortizolu
u nestresovanych ovei 0 362 — 1 812 pg/ml volné frakce. Nejnizsi hladiny byly zjistény kolem
poledne. Z tohoto diivodu uvadi, ze koncentrace volné¢ho kortizolu u nestresovanych ovci by
méla byt do 3 625 pg/ml (Fell et al., 1985).

Zvysena hladina kortizolu je detekovatelna ve slindch po cca 15 - 30 minutach od vystaveni
stresu (Fell et al., 1985; Fuentes-Rubio et al., 2016). Je-li ovce vystavena Stékotu psa, mize
dosahovat hladina kortizolu ve slinach primémé hodnoty 13 000 pg/ml (Fuentes-Rubio et al.,
2016). V experimentu Contreras-Aguilar et al. (2018) bylo stresorem stiihani, zde opét doslo
ke zvySeni slinného kortizolu z vychozi hodnoty pied stfihanim 6 000 - 8 500 az na 14 000
pg/ml 30 minut po ostiihani. Po vystaveni ovci 30 min trvajicimu transportu, se hladina slinného
kortizolu miize zvysit azna 79 387 + 1 015 pg/ml (Fell et al., 1985). Koncentrace kortizolu byly
obvykle nizsi u ovci, které byly chovany v ov¢ing a vice znaji manipulacni postupy nez u venku
se pasoucich zvitat (Purchas, 1973).
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Cilem studie bylo zjistit, zda dochazi k elevaci stresového hormonu kortizolu ve slinach po
stresové zatézi, kterd mize byt vyvolana v disledku praktického cviceni na ovcich, které bylo
zameiené na klinické vySetfeni spojené s nezbytnou manipulaci a fixaci. Dalsim cilem bylo
zjisténi, zda dochazi po opakovaném vystaveni stejnému stresoru k navykani si ovci na danou
situaci.

Material a metodika

Stanoveni stresové zatéze probehlo na 10- ti kusech ovei, které byly ve véku od 2 do 10 rokii.
Ovce pochazely z chovu VFU Brno. Ve stdji zvitetniku byly ovce umistény ve 2 kotcich po 5
kusech na hluboké slaméné podestylce. Voda je poskytovana prostfednictvim napajecek, denné
jsou krmeny lu¢nim senem, k dispozici maji solny liz. Teplota ve staji se pohybovala mezi 12
az 17 °C, relativni vlhkost vzduchu byla v rozmezi 45- 60 %.

Jako stresor bylo vybrano praktické cviceni studenti VFU Brno ovcich zamétené na klinické
vySetieni spojené s nezbytnou manipulaci a fixaci, jehoz se Ucastnilo 6 studentt. Thned po
prichodu studentii do staje byly odebrany vzorky slin. Vatovymi tampony byla vytfena dutina
ustni, tyto tampony poté byly centrifugovany (3 min, pii 16 000 g, 15 °C). Sliny byly odsaty do
zkumavky Eppfendorf a ihned chlazeny. Po pfichodu do laboratofe byly vzorky zmrazeny a
udrzovany az do dalsi analyzy pfi teplote - 80 ° C. Tento odbér se opakoval na zavér praktického
cviceni. Timto zpisobem byla béhem dvoumési¢niho obdobi monitorovana 3 prakticka cviceni,
takZe bylo ziskano 6 sad vzorki.

Stanoveni kortizolu ve slinach bylo provedeno pomoci enzymoimunoanalyzy za pouziti
komercniho kitu (Cortisol EIA Kit, BosterBio, Kalifornie, USA). Kvantitativni kalometricka
detekce kortizolu byla detekovana readerem pii vinové délce 450 nm. Vysledky byly stanoveny
po odecteni ze standardni kiivky, kterd byla navrzena v programu ELISA Software free.

Statistické zpracovani vysledkl bylo provedeno pomoci statistického softwaru UNISTAT pro
Excel verze 6.5. Hodnoty namétené pred praktickym cvi¢enim a v zavéru byly vyhodnoceny
pomoci parového Studentova t-testu. Celkové zhodnoceni 2 mésicniho monitoringu bylo
provedeno dvoufaktorovou analyzou rozptylu s opakovanym métenim.

Rozdily byly povazovany za statisticky vyznamné, kdyz pravdépodobnost nulové hypotézy
byla mensi nez 0,05 (tj. p < 0,05) a vysoce vyznamné, pokud pravdépodobnost nulové hypotézy
byla mensi nez 0,01 (tj. p < 0,01). Za statisticky nevyznamny vysledek byl oznacen vysledek,
kdyz pravdépodobnost nulové hypotézy byla vétsi nez 0,05 (tj. p > 0,05).

Vysledky a diskuse

Probéhlé cviceni mélo vyznamny vliv na hladinu kortizolu ve slinach ovci. Pied zahdjenim
prvniho cviceni byla primérnd hodnota 3 749,4 pg/ml a nasledné¢ po probehlém praktickém
cviceni se tato hodnota zvysila na 5 568,4 pg/ml, tento vzestup byl statisticky vysoce vyznamny
(p < 0,01). Vychozi hodnota slinného kortizolu pted 2. cvi¢enim byla 3 079,9 pg/ml a poté
vystoupala na 4 050,3 pg/ml, byl prokdzan statisticky vyznamny vzestup (p < 0,05). Pii tfetim
cviceni doslo ke zvySeni z vychozi hodnoty 2 773,6 pg/ml na 6 167,3 pg/ml i zde bylo
prokéazano statisticky vyznamné zvyseni (p < 0,05).

Prestoze tyto ovce jsou zvyklé na vyskyt oSetfovatelli ve staji a pravidelnou manipulaci,
probehlé cviceni pro né bylo stresorem. Primérné vychozi hodnoty, zjisténé v nasi studii jsou
nepatrné vyssi pfi porovnani s bazalnim hodnotami, které uvadi Fell et al. (1985). Plisobenim
stresu dochazi k vzestupu koncentraci slinného kortizolu. Také v nasich vysledcich je patrny
vzestup slinného kortizolu, ovSem zvySeni nedosahuje 2 — 3 nasobného zvySeni jako pii
vystaveni ovci St€kotu (Fuentes-Rubio et al., 2016). Transport je jeste silnéjsi stresor, protoze
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dochazi k vice jak desetinasobnému zvysSeni hladiny kortizolu (Fell et al., 1985) v porovnani
s nasi studii. Proto hodnotim stresovou z4téz jako mirnou.

Vzhledem k tomu, ze odbéry probéhly opakované v pribéhu 2 mésicii, bylo dal§im cilem
prokéazat, zda dochazi ke zménam v pribchu této doby. Faktor ¢asu se hodnotil z diivodu
mozného piivyknuti si na tento stresor. Vysledek analyzy byl statisticky nevyznamny (p >
0,05). Vliv casu nebyl prokazan, béhem této doby nedoslo ke zvykani si na sledovany streosor.
Mirny pokles hodnot byl patrny pfi porovnani vysledku prvniho a druhého cviceni. Po tietim
praktickém cviceni byl vyrazny nartist hodnoty kortizolu, primérné hodnota byla dokonce vyssi
nez po prvnim cviceni, u kterého byl predpoklad nejvétsiho stresového zatizeni. Tento nartst
byl ziejmé ovlivnén vyskytem fijici se samice ve stadé se skopcem, ktery zacal projevovat
prvky agrese. Jeho pokusy o trkani znesnadiiovaly manipulaci s dalSimi ovcemi a zvySovala se
nervozita ve stdji. Hodnota kortizolu ve slinach u skopce vzrostla témét ¢tyfnasobné béhem
cviceni v porovnani s hodnotou pied zacatkem praktického cviceni.

Zavér

Ackoliv ovee byly zvyklé od svych oSetfovateli na pravidelnou manipulaci a fixaci, ve studii
bylo prokazano, ze klinické vySetfeni spojeno s manipulaci a fixaci provadénd béhem
praktického cviceni skupinou studentll je stresorem. Stresova z4téz byla hodnocena jako mirna.
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Hodnoceni welfare nosnic na irovni hejna

Assessment of laying hen welfare at flock level

Krivankova Tereza, Vecerek Vladimir, Voslarova Eva

Ustav ochrany a welfare zvirat a verejného veterinarniho lékarstvi, Fakulta veterinarni hygieny a ekologie,
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Summary

Behavior of birds reflects their welfare and thus can serve for welfare assessment of birds housed in
different housing systems. The aim of the study was to compare behavior of laying hens housed in
aviaries and furnished cages. Behavioral assessment of the birds was performed in Lohman Brown
laying hens at 45 weeks of age. Hens in aviaries exhibited more agonistic behavior and individual
assessment revealed also more peck wounds and worse plumage in aviary hens than in hens housed in
furnished cages.

Keywords: expres of behavior,; enriched cages; aviaries, ethology

Uvod

Projevy chovani zvifat mnoho vypovidaji o trovni welfare v chovu (Hansen and Jeppesen,
2006). U nosnic se pti hodnoceni welfare sleduji hlavné projevy komfortniho chovani jako je
napf. popeleni, které je povazovano i za dualezité socialni chovani (Louton et al., 2016). Déle
projevy agrese, strachu a explorace. Individudlnim posouzenim kondice lze u nosnic hodnotit
mimo jiné 1 vyskyt klovani pefi a projevy agresivity (Abrahamsson and Tauson, 1995). Tyto
nezadouci projevy chovani zanechéavaji na klovanych jedincich viditelné poskozeni (El-Lethey
et al., 2000).

Cilem préce bylo srovnat chovani nosnic ve voliérach a v obohacenych klecich.

Material a metody

Na zakladé protokolu Welfare Quality® Assessment Protocol for Poultry byly srovnany
projevy chovani nosnic Lohman Brown ve véku 45 tydni ustijenych ve voliérach
a obohacenych klecich ve vybraném chovu v Ceské republice. Nosnice v obou systémech
ustajeni pochdzely ze stejného odchovu. Mikroklimatické podminky byly fizeny centralné
a nastaveny shodné pro ob¢ haly. Péce o nosnice byla poskytovdna stejnymi zaméstnanci
s prohlidkou ve shodnych intervalech. Nosnice byly krmeny stejnou krmnou smeési (sypké smés
na bazi pSenice, kukufice a Srotu). Technologie voliérového ustijeni: NATURA70 (Big
Dutchman) o rozmérech: §itka 24,5 m, délka 98,03 m, vySka 3 m, vyuzitelné plocha voliéry
2127,38 m?. Do kazdé voliéry bylo naskladnéno 37 900 kutic. Technologie obohacenych kleci:
DKG Hostivice s. r. 0. (CR) o rozmérech: §itka 155 cm, délka 237 cm, vyska 50 cm, pocet max.
72 nosnic v jedné kleci.

V kazdém typu ustajeni byly pozorovanim hodnoceny projevy chovani na urovni hejna
a nasledn¢ probéhlo individualni hodnoceni nahodné vybranych 15 nosnic z kazdého systému
ustajeni. Pfi hodnoceni byla pouzita nésledujici stupnice: 0 = zadny ndlez, 1 = néalez malého
rozsahu, 2 = nélez velkého rozsahu. Na urovni hejna byly hodnoceny nasledujici parametry:
vyskyt projevt agresivniho chovani, vyuzivani podestylky, vyuzivani enrichmentu, vyuzivani
snaskovych hnizd. V ramci individudlniho hodnoceni byly hodnoceny nasledujici parametry:
poskozeni hiebinku vlivem klovani a poSkozeni pefi. Stupenn poskozeni peti byl nejprve
hodnocen pro jednotlivé oblasti na téle nosnice (krk/zada/kloaka) pismeny A = zadné nebo
mirné poSkozeni, B = stfedni poskozeni v rozsahu mensim jak 5 cm, C = oblast poskozeni ¢i
absence pefi je rozsahlejs$i nez 5 cm. Nasledné byl vyjadien celkovy stav opeteni: 0 = vSechny
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casti téla byly hodnoceny A, 1 =jedna nebo vice ¢asti bylo hodnoceno B, ale zddna C, 2 =jedna
nebo vice ¢asti bylo hodnoceno C. Kvalitativni hodnoceni chovani bylo provedeno na zaklade
analyzy videozaznamii podle metodiky uvedené v protokolu Welfare Quality® Assessment
Protocol for Poultry.

Statistick¢é hodnoceni vysledkti probéhlo v programu Unistat 5.6 for Excel (Unistat Ltd.,
London, UK). V prvni fazi bylo provedeno testovani normality dat s vyuzitim Shapiro-Wilkova
testu (Zar, 1999). Jestlize data nevykazovala normalni rozdé€leni, byl pouzit Mann-Whitneytuv
potadovy test. Hladina statistické vyznamnosti byla urc¢ena p < 0,05.

Vysledky a diskuze

Z individualniho hodnoceni nosnic vyplyva, ze nosnice ve voliérach (skore 0,9 + 0,18) mély
vyznamn¢ vice (p = 0,017) poSkozené hiebinky od klovani ostatnich nosnic nez nosnice
v obohacenych klecich (skore 0,2 + 0,14). Nosnice chované ve voliérach (skore 1,8 +0,1) mély
také vyznamné horsi (p = 0,001) celkovy stav opefeni nez nosnice chované v obohacenych
klecich (skore 0,93 +0,23). Spatny stav opefeni u mladych nosnic miize souviset s nevyhovujici
technologii ustdjeni (Taylor and Hurnik, 1994), vyzivou (Van Krimpen et al., 2007) nebo
klovanim pefi (Bilcik and Keeling, 1999).

H obohacené klece voliéra
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Graf 1. Kvalitativni hodnoceni chovani u nosnic z voliér a obohacenych kleci.

Pti pozorovani projevi chovani na trovni hejna bylo v obou typech ustajeni zjisténo, ze nosnice
nevyuzivaly podestylku, protoze podestylka nebyla pfitomna ani v jednom typu ustdjeni.
Rozdily nebyly zjistény ani ve vyuzivani sndskovych hnizd: hnizda byla k dispozici v obou
typech ustajeni, rozmisténi hnizd v obou systémech bylo rovnomérné. Nosnice v obohacenych
klecich nemély k dispozici Zadny enrichment. Nosnice ve voliérach mély k dispozici obohaceni
prostiedi v podobé zavéSenych barevnych kyblikt, ale pozornost enrichmentu vénovalo méné
jak 50 % nosnic. U nosnic chovanych ve voliérach byly pozorovany projevy agresivniho
chovéni (stupeil 2), naopak u nosnic v obohacenych klecich agresivni projevy chovani
pozorovany nebyly (stupent 0). VyS$si miru projevii agresivity ve voliérach pozorovali také El-
Lethey et al. (2000). Pfestoze maji nosnice ve voliérach vice prostoru, je mnozstvi zvifat v jedné
skupiné¢ mnohonasobné vys$s$i nez u nosnic chovanych v obohacenych klecich. Tim muze
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dochazet k nepfimétenému pusobeni socialniho stresu a rozvoji poruch chovani jako je klovani
pefi nebo kanibalismus (Nicol et al., 2006). Srovnani vysledk kvalitativniho hodnoceni
chovani nosnic z obohacenych kleci a voliér jsou uvedeny v grafu ¢. 1. Analyzou videozaznamu
nebyly zjiStény vyrazné rozdily mezi slepicemi v obohacenych klecich a voliérach ve
sledovanych kategoriich emocnich stavti.

Zavér

Vysledky ukazuji, ze prestoze nosnice ve voliérdch maji vice zivotniho prostoru, tato
technologie nutné nemusi vést k zajisténi lepSiho welfare nosnic z pohledu umoznéni vice
projevi pifirozeného chovani. Kritickym problémem se jevi zejména vyskyt agonistického
chovani a s tim spojeného poskozovani nosnic ve voliérovych chovech.

Podékovani
Studie byla finanéné podpotena ITA VFU Brno (FVHE/Vecerek/ITA2019).
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Hodnoceni welfare v chovu kralikda metodou stanoveni metabolitu
glukokortikoidi v trusu

The evaluation of welfare in rabbit breeding by the method of
determination of glucocorticoid metabolites in feaces

TSponova Zuzana, PiStékova Vladimira

Ustav ochrany a welfare zvirat a verejného veterinarniho lékarstvi, Fakulta veterinarni hygieny a ekologie,
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Summary

The most common management system in commercial rabbit farming in Europe is semi-intensive, with
a minimum interval between kindling and artificial insemination or natural mating of between 10 and
12 days, resulting in overlap between lactation and gestation. Rabbits are generally considered to be
very sensitive to external stimuli because they are easily scared. Any disruption, such as loud noise,
induces a rapid cascade of endocrine organ secretion by the regulated hypothalamic-pituitary-adrenal
(HPA) axis. HPA activity was used to assess stress and welfare of livestock. Stress increases the level
of circulating cortisol in the blood, which is accompanied by a reduced immune response to infections,
as well as reduced growth and fertility. Although blood samples are most commonly used to analyze
glucocorticoid (GC) levels, blood sampling alone can cause an increase in GC levels. In addition, blood
GC levels can be affected by circadian variation, pulse secretion, and short-term stressors. These effects
are considered to be mitigated when measuring GC values in faecal samples that can be taken without
disturbing the animal, and because glucocorticoid metabolites in faeces reflect accumulation within a
few hours.

Keywords: rabbit; feaces, glucocorticoids, animal welfare

Uvod

NejbéznéjsSim zplisobem chovu kraliki v Evropé je polointenzivni chov s minimalnim
intervalem mezi porodem a oplodnénim mezi 10 a 12 dny (Arias-Alvarez et al., 2009), coz vede
k ptekryvani faze laktace a biezosti (Argente et al., 2014). Krélici jsou obecné povazovani za
velmi citliva zvifata na vnéjsi podnéty, protoze se snadno vydési. Jakékoli ruSenti, jako je hlasity
hluk, vyvola rychlou kaskadu endokrinnich sekreci regulovanou osou hypotalamus-hypofyza-
nadledvina (HPA) (Cabezas et al., 2007). Aktivita HPA osy byla pouzita k hodnoceni stresu a
dobrych Zivotnich podminek hospodaiskych zvitat (Mormede et al., 2007). Stres zvySuje
hladinu cirkulujiciho kortizolu v krvi (Mostl and Palme, 2002), coz je doprovazeno sniZenou
imunitni odezvou na infekce (Blecha and Baker, 1986; Salak et al., 1993), rovnéz snizenim
rustu a plodnosti (Elsasser et al., 2000; Turner et al., 2005). Mé&feni koncentraci kortizolu v krvi
bylo pouzivéano jako ukazatel stresu u domestikovanych zvitrat (Cohen et al., 1997) a posledni
dobou se ukézaly byt dobrym ukazatelem stresu také proteiny akutni faze (Murata et al., 2004).
Ackoliv se vzorky krve pouzivaji nejcastéji k analyze koncentrace glukokortikoidt (GC), odbér
krve sdm o sobé mulze zapficinit zvyseni koncentrace GC (Boiti et al., 1978, Touma et al.,
2004). Kromée toho muze byt koncentrace GC v krvi ovlivnéna cirkadialni variaci (Szeto et al.,
2004), pulsni sekreci a kratkodobymi stresory (Lane et al., 2006). Tyto vlivy jsou povaZzovany
za zmirnéné, kdyz se méti hodnoty GC ve vzorcich trusu, které mohou byt odebrany bez ruseni
zvifete a proto, ze metabolity glukokortikoidii v trusu odrazeji nahromadéni za n¢kolik hodin
(Lane et al., 2006, Touma et al., 2004, Palme et al., 2005).

Buijs et al. (2011) pouzili méteni koncentrace metabolit glukokortikoidl v krali¢im trusu jako
neinvazivni indikator stresu. Parové vzorky trusu byly odebirany individudlné propadem na
tacy, u kralikti umisténych individualné v kleci. Prvni vzorek byl odebran 18—8 hodin ptred
stresovym vlivem. Vzorek po stresovém vlivu byl odebran 6-18 hodin po plisobeni stresoru,
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kdy se predpoklada, ze hodnoty metaboliti glukokortikoidl v trusu dosahuji peaku 12 hodin po
pusobeni akutniho stresoru. Po odbéru byly vzorky ihned zamrazeny a uchovany pfi teploté —
20 °C az do analyzy. Analyza byla provedena metodou ELISA.

Nékteré studie pouzily zvySené koncentrace glukokortikoidll k definovéani chronického stresu
(Mendoza et al., 2000). Mal¢ zmény v bazalnich koncentracich glukokortikoidi zptsobené
chronickym stresem nejsou detekovatelné analyzou vzorku krve, ale mohou byt detekovany
kvantifikaci metabolitii glukokortikoidl v trusu (Mormede et al., 2007). Ackoliv individualni
rozdily metabolit glukokortikoidi v trusu jsou vétSinou velké, pouziti jednotlivych zvirat jako
vlastni kontroly miize redukovat tento vliv (Palme et al., 1999).

Zavér
Metoda stanoveni metabolitii glukokortikoid v trusu je u kralikii vhodné ke zhodnoceni
welfare, jelikoz se jedna o metodu neinvazivni, zatimco samotny odbér krve by byl pro kralika
velice stresujici a vysledky by byly manipulaci zkreslené. Stanoveni bazalni koncentrace
metabolith glukokortikoidli v trusu mtize byt uziteCnou pomuickou pii hodnoceni chronického
stresu.
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Vyuziti obohacujicich pfedméti u individualné a socialné ustajenych
potkant

Use of enrichment items in individually and socially housed rats
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Summary

The aim of this study was to compare preferences and duration of use of selected enrichment items in
individually and socially housed rats. A total of 16 Wistar male rats aged 3 weeks (8 individually housed
and 8 pair housed) were recorded continuously for 7 days. Subsequently, analysis of video recordings
were performed and duration of use of each enrichment item on each observation day by each rat was
measured. The results of the study show that there are differences in the use and preference of
enrichment items in laboratory rats. Especially preferred are articles allowing their alterations and
having a wider use (wood wool, paper). Plastic objects are more interesting for socially housed rats as
they are used primarily in social interactions. In all envichment items, fluctuations in the duration of

their use during the monitored period were seen, when the rats’ interest in individual items changed on
different days.

Keywords: laboratory rat; enrichment,; welfare; behaviour

Uvod

V poslednich letech je velmi diskutovana problematika welfare laboratornich zvirat. Existuje
urcitd shoda, Ze i zvifata vyuzivand pro pokusy by méla byt umisténa v podminkach, které
minimalizuji nepohodli a umoziuji jejich ptirozené chovani. Poskytnuti obohacujicich prvki
se v mnoha piipadech ukazuje jako dobré feseni pro eliminaci poruch chovani (Dahlqvist et al.,
2004). Obohaceni zivotniho prostfedi u laboratornich potkant zplsobuje funkéni zmény
v mezolimbickém pienosu dopaminu a méni citlivost na psychomotorické stimulanty (Broom,
1986). Pro vyhodnoceni, zda je ucinek obohaceni piinosny je tfeba sledovat preferenci
vybraného obohacovaciho prvku: ucinek na chovéani a ucinek na fyziologické parametry
(Broom, 1986). Soucasné je nutné vyhodnotit dopad na samotny vyzkum, tedy zda obohaceni
muze ovlivnit vysledky védecké studie. Navic je nezbytné posoudit, zda a jak je ovlivnéna
statistickd vyznamnost.

Cilem této studie bylo srovnani preference a doby vyuzivani vybranych obohacujicich prvki
(kokosové vlakno, papir, dfevitka, dfivko, plastova kuli¢ka, plastova rourka) u individualné
a socialné ustajenych potkant.

Material a metody

Potkani, samci typu Wistar ve véku 3 tydnt v poctu 16 jedincti byli ndhodné rozdé€leni do dvou
skupin. Prvni skupina potkanti (n = 8) byla ustajena individudln€ a druha skupina (n = 8) byla
ustajena socidln¢€ po dvojicich. Ob¢ skupiny potkant byly umistény do standardnich kleci ve
stejné mistnosti. V chovné mistnosti byl udrzovan 12-ti hodinovy svételny rezim. Teplota byla
udrzovéna v rozmezi 19,4 - 23,3 °C. Ob¢ skupiny mély po celou dobu sledovani (1 tyden)
v kleci k dispozici stejné obohacujici predméty: kokosové vlakno, papir, dievitka, diivko,
plastova kulicka, plastova rourka. VSechny klece byly kontinudln¢ nahravany kamerovym
systémem a nasledné¢ byla provedena analyza videozdznamu s cilem kvantitativné vyjadrit dobu
vénovanou vyuzivani jednotlivych obohacujicich pfedméti u obou skupin. Pro Gcely analyzy
byl hodnocen 8-hodinovy usek z kazdého dne (8 - 16 hod) pro kazdou klec po dobu 7 dnt.
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Data byla statisticky vyhodnocena pomoci programu Unistat v. 6.5. Po testovani normality
(Shapiro-Wilkuv test) byla data podrobena analyze rozptylu s opakovanym méfenim s faktorem
Skupina (individualni x socidlni ustajeni) a Den (opakovani méteni: 1. - 7. den). Pti testovani
byla pravdépodobnost p < 0,05 povazovéna za statisticky vyznamnou.

Vysledky a diskuze

VSechny pfedméty byly obéma skupindm laboratornich potkanti pfedlozeny prvni den
soucasn¢, aby méli moznost volby vybéru. Material predmétt byl zdmérné zvolen tak, aby byly
zahrnuty predméty, u kterych maji potkani moznost oralni upravy (dievitka, papir, dfivko,
kokosové vldkno), a také ty bez moznosti oralni upravy (plastova kulicka, plastova rourka).
Celkové srovnani doby vyuziti sledovanych obohacujicich pfedmét zndzornuje graf €. 1.
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Prvek obohaceni

Graf 1. Srovnani vyuzivani riznych obohacujicich prvkl u individudlng a socialné ustajenych
potkant (* P <0,01).

Nejvice vyuzivanym prvkem obohaceni z ordln€ upravitelnych pfedméti byla u skupiny
socialn€ ustajenych potkanii i u skupiny individualné ustdjenych potkant drevitka. Doba jejiho
vyuziti se celkové mezi obéma skupinami neliSila (P > 0,05). Diivodem preference drevitky
muze byt moznost jednoduché manipulace, viiné nebo pfirozena moznost ordlni Upravy.
Zvykani u zvifat snizuje sympatickou nervovou reakci na stres a vede k jejich uklidnéni
(Koizumi et al., 2011). Velmi vyuzivanym prvkem u obou skupin potkant byl také papir, ob¢
skupiny se vSak o n¢j zacaly zajimat az druhy den sledovani. Papir byl u obou skupin ustdjenych
potkanii vyuzivan také jako podkladovy material, na némz jedinci odpocivali. Mezi méné
vyuzivané prvky u obou skupin patiilo kokosové vldkno a diivko. U kokosového vldkna byl
vidét zajimavy trend v ¢asovém vyuziti bez ohledu na typ ustajeni potkanti. Zatimco prvni den
se obé skupiny o predmét aktivné zajimaly, druhy den se mu nevénovaly vibec a déavali
prednost jinym piedmétim. Tento trend, kdy kokosové vldkno bylo stiidavé jeden den
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vyuzivano a dalsi den nikoliv, pokraoval po celou dobu experimentu. Zmény v dob& vyuzivani
v jednotlivych dnech sledovaného obdobi byly pozorovany i u ostatnich obohacujicich
piredméti a u obou skupin potkand.

Zatimco u predméti umoznujicich ordlni Gpravu nebyl mezi skupinami zjistén rozdil v jejich
vyuzivani, u obou plastovych pfedméti existoval statisticky vyznamny rozdil v dob¢ jejich
vyuzivani mezi socialné a individualné ustajenymi potkany. Plastova rourka i plastova kulicka
byla vyznamné vice (P < 0,01) vyuzivana socidln¢ ustajenymi potkany. Plastova rourka byla
u socialné ustdjenych potkanti dokonce nejvice vyuzivanym predmétem ze vSech obohacujicich
prvki. Plastova rourka byla vyuzivana ptedevSim pfii socidlnich interakcich jako je napiiklad
hra. To mtze vysvétlit mensi zdjem o tento piedmét u individualné ustajenych potkanil. Potkani
bez ohledu na typ ustdjeni tento predmét nevyuzivali k odpoc¢inku nebo jako moznost ukrytu,
ale spiSe jako obohacujici prvek, kterym prochazeli a pfipadné s nim manipulovali. Plastova
kulicka byla u obou skupin nejméné vyuzivanym piedmétem ze vSech piredlozenych
obohacujicich prvkil. Individudlné ustdjeni potkani ji vyuzivali minimalnég, socidlné ustajeni
potkani ji vyuzivali ¢astéji (P < 0,01), opet zejména pii socidlnich interakcich.

Zavér

Vysledky studie ukazuji, Ze u laboratornich potkanti existuji rozdily ve vyuziti a preferenci
obohacujicich ptedméth. Preferované jsou zejména predméty umoziujici jejich upravu a majici
SirS§i vyuziti (dfevitka, papir). V pifipadé predloZeni piredméti zhotovenych z piirodnich
materidlti dochéazi k oralnimu opracovani, coz u potkanti podporuje piirozené chovani. Plastové
pfedméty jsou zajimavé spiSe pro socialné ustajené potkany, nebot’ jsou vyuzivany predevsim
pii socidlnich interakcich. U vSech obohacujicich prvka dochazelo k vykyviim v dobé¢ jejich
vyuzivani v prub¢hu sledovaného obdobi, kdy se ménil zajem o jednotlivé piedméty v riznych
dnech. Lze predpokladat, ze stiidani a obménovani dostupnych obohacujicich predméti by
zvysilo zéjem potkand.
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Summary

The objective of this study was to assess body condition (BC) as an important animal-based welfare
indicator of shelter cats. The 5-point scale of the ,, Body Condition Scoring” system was used to evaluate
BC of 180 cats during 20 shelter visits at two-week intervals. BC of cats was assessed at the time of
their admission to the shelter, during stay in the shelter and at the time of stay termination. Almost 40%
of cats were found not to be in optimal condition when admitted to the shelter. However, BC of cats
tended to improve during their stay in the shelter. No influence of BC on the length of stay in the shelter
until adoption was found although more cats in optimal condition was adopted than those with impaired
BC.

Keywords: feline; stray; body condition score; animal-based indicator

Uvod

Vel'ké mnozstvo maciek nie je v optimalnej telesnej kondicii pri prijati do utulku (Marston
& Bennett, 2009). Telesna kondicia je jednym z vhodnych indikatorov odhal’'ujucich narusenie
welfare (Scott et al., 2002). Jej posudzovanie je tradi¢ny a pomerne jednoducho uplatnitel'ny
pristup hodnotenia welfare. Metod, ktoré opisuju vzhl'ad tela a rozloZenie telesného tuku je
niekol’ko. Najbeznejsie vyuzivanou je ,,Body Condition Scoring® — systém vyuziva k postdeniu
vizualne hodnotenie a pohmat (Burkholder, 2001). U maciek su zvycajne hodnotenymi
oblastami hrudnik, oblast’ bedier, brucho a pas (Laflamme, 1997).

Ciel'om prace bolo posudit’ zmeny telesnej kondicie maciek v priebehu pobytu v Gtulku
a vyhodnotit’ vplyv telesnej kondicie maciek na ich osvojovanie novymi majitel'mi.

Material a metodika

Zmeny telesnej kondicie maciek v priebehu pobytu v utulku boli sledované v zariadeni
azylového typu poskytujicom docasnu starostlivost’ tilavym a opustenym mackam (kapacita
cca 30 zvierat). Pre hodnotenie bol zvoleny systém znamkovania podl'a metodiky konceptu
,»Body Condition Scoring® (BCS). Pre jednoduchu odliSite'nost’ jednotlivych stupiiov bola
zvolena 5 bodova stupnica hodnotenia. Zber dat potrebnych k analyze prebiehal 40 tyzdnov,
systémom navstev utulku v dvojtyzdennom intervale (spolu bolo teda realizovanych 20 navstev
utulku). Pocas kazdej navstevy boli podl'a protokolu znamkou 1-5 ohodnotené vzdy vsetky
macky momentélne sa nachadzajtice v ttulku (ohodnotenych bolo spolu 180 zvierat). Okrem
dat zozbieranych pocas navstev boli k analyze pouzité i niektoré informacie z databazy vedenej
utulkom. Déata boli vyhodnotené Statistickym programom Unistat for Excel 6.5. K overeniu
normalneho rozdelenia dat bol pouzity Shapiro-Wilkov test. Rozdiely v poc¢toch zvierat boli
analyzované Chi2 testom. Rozdiely medzi ziskanymi znidmkami a rozdiely v dizke pobytu
maciek v utulku boli testované neparametrickym Mann-Whitneyovym U poradovym testom.

Vysledky a diskusia

Pocas 20-tich navstev tulku sme spolu ohodnotili 180 zvierat. Poc¢as sledovania bolo 118
maciek adoptovanych (65,5 %), 37 uhynulo (20,5 %), 2 boli vratené do pdvodnej lokality (1,1
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%), 1 majitel'ovi (0,5 %) a 22 maciek (12,2 %) v Gtulku zostalo i po ukon&eni sledovania. Dizka
pobytu vypocitana z dditumu prijatia a ddtumu ukoncenia pobytu v ttulku bola 42 dni (median),
priemerne stravili macky v ttulku 62,6 dni.

Analyzou dat bolo zistené, ze pri prijati do ttulku malo 71 maciek (39,4 %) zmenent zndmku
BCS (ziskalo znamku 1, 2, 4 alebo 5). Optimélnu zndmku BCS (znamku 3) ziskalo 109 maciek
(60,5 %). Do utulku sa teda dostalo Statisticky vysoko vyznamne (p = 0,000) vd¢Sie mnozstvo
maciek s optimalnou telesnou kondiciou. Znizenti znamku BCS (zndmka 1 alebo 2) pri prijme
do utulku malo 52 maciek (28,8 %), zvySena znamka BCS (znamka 4 alebo 5) bola udelena 19-
tim mackam (10,5 %). Do utulku sa teda dostalo Statisticky vyznamne viac maciek s podvahou
(p = 0,0001) ako s nadvahou. Vysledky sa zhoduji napr. so zisteniami Marston & Bennett
(2009) z Australie; autori zistili, Ze do Gtulku prichddza s optimalnou kondiciou 70,6 % maciek,
27,8 % maciek je podvyzivenych a 1,29 % ma nadvahu. Podvyzivené macky v tejto Studii mali
okrem zhorSenej kondicie Casto 1 d’alSie zdravotné problémy. Nadvaha bola pozorovana najma
u maciek, ktorych sa vzdal povodny majitel. Vyvoj telesnej kondicie maciek v priebehu pobytu
v utulku v naSej Stadii zachytava graf ¢. 1.
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Graf 1: Vyvoj hodnoty Body Condition Score (BCS) u maciek v tutulku (priemerné znamky).

Z vysledkov vyplyva, Ze znamka BCS sa v priebehu pobytu maciek v utulku celkovo
zvySovala. Priemernd zndmka ziskana na zaciatku pobytu bola vysoko vyznamne niZsia (p =
0,0061) ako znamka ziskana na konci pobytu. K zmene znamky BCS (pri porovnani znamky
BCS z prvej a poslednej navstevy) doslo u 35 maciek (32.4 %) zo 108 (pocet maciek, ktoré boli
hodnotené minimalne 2 krat). Z tychto 35 maciek bolo 26 maciek, ktorym sa stav v priebehu
v utulku zlepsil a 9 takych, ktorym sa stav zhorsil. Maciek, ktorym sa stav zlepsil bolo vysoko
vyznamne viac (p = 0,0000). Nase zistenia nie su v sulade s vysledkami autorov Tanaka et al.
(2012), ktori sa v studii venovali sledovaniu zmien v telesnej kondicii maciek v utulkoch. Podla
autorov doslo v priebehu prvého tyzdna k tibytku na vahe az u 82 % maciek, pricom vaha tela
bola v korelacii so znizenym prijmom krmiva, ¢o mozno povazovat za prejav stresu u maciek
(Carlstead et al., 1993).

Maciek, ktoré mali optimdlnu znamku BCS pred adopciou bolo v porovnani s mackami,
ktorych znamka pred adopciou nebola optimalna, adoptovanych vysoko vyznamne viac (p =
0,0000). Dlzka pobytu maciek s optimalnou a zmenenou znamkou BCS pred adopciou (median
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44,5 dni verzus median 37 dni) sa vSak Statisticky vyznamne neliSila (p = 0,7856). Ziskané
znamky maciek pred adopciou boli vysoko vyznamne vysSie ako zndmky neadoptovanych
maciek (p = 0,0022). Vo vSeobecnosti su zvieratd s optimalnym fyzickym stavom adoptované
skor, plati to napriklad i u psov (Vitulova et al., 2019). Pocet maciek, ktoré mali optimalnu
znamku BCS pred tmrtim sa nelisil od poctu maciek, ktorych zndmka pred imrtim nebola
optimalna (p > 1). Dizka pobytu ma¢iek s optimalnou a zmenenou znamkou BCS pred umrtim
(medién 33,5 dni verzus median 39 dni) sa Statisticky vyznamne neliSila (p = 0,5973). Znamky
BC u maciek pred umrtim boli vSak vysoko vyznamne nizSie ako znamky maciek, ktoré
ukoncili svoj pobyt v utulku inym sposobom (p = 0,0000). ZhorSena telesna kondicia
predisponuje macku k eutanazii (Marston & Bennett, 2009), resp. k imrtiu vo vSeobecnosti
(Freeman, 2012; Teng et al., 2018).

Zaver

Analyzou dat zozbieranych vo vybranom utulku bolo zistené, Ze telesna kondicia je narusena
u takmer 40 % maciek prijatych do utulku. Zndmka BCS mé ale tendenciu zvySovat’ sa
v priebehu pobytu macky v atulku, ¢o moéze naznaCovat zlepSovanie welfare. Macky
s optimalnou telesnou kondiciou neboli adoptované vyznamne skor ako jedince so zhorSenou
kondiciou, avSak medzi adoptovanymi mackami bolo vo vSeobecnosti vacSie mnozstvo tych
s optimalnou kondiciou. Posudzovanie telesnej kondicie je adekvatnym, no c¢iastkovym
nastrojom k odhalovaniu zmien vo welfare maciek v tulkoch. Pre ziskanie komplexného
obrazu je preto na mieste vyhodnotit’ i d’alSie animalne orientované indikatory welfare.
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Hodnoceni urovné welfare v chovu mléénych koz stanovenim kortizolu
ve slinach

Assessment of dairy goats welfare by determination of cortisol in saliva

Popelkova Tereza, Rozkydalova Michaela, PiStékova Vladimira
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Summary

Interest in animal welfare has been steadily increasing in recent years, but assessing welfare levels is a
difficult and complex matter. Many methods - invasive and non-invasive - have been developed to
evaluate animal welfare. One of the most commonly used methods is the determination of stress
hormones cortisol and corticosterone in various matrices. The purpose of this article is to summarize
the advantages of using a non-invasive method of saliva sampling to determine cortisol levels and
thereby assess the welfare level in dairy goat farming.

Keywords: saliva; cortisol; non-invasive; welfare, goats, stress

Uvod

V poslednich letech roste zajem o dobré Zivotni podminky zvitat. Posouzeni welfare zvirat je
vSak slozitou a komplexni zalezitosti (Rushen et al., 2011). Dle Brooma (1986) pfedstavuje
welfare zvitfat stav, ve kterém se organismus zvifete snazi vyrovnat s prostiedim, ve kterém
zije. V chovech mléénych koz béZzné nastdva nespocet situaci napf. transport nebo preskupovani
zvirat, které mohou u zvirat vyvolat stres a se kterymi se zvifata museji vyrovnat. Dulezité
ovsem je snazit se tyto stresové situace co nejvice eliminovat.

Standardné se ke studiu stresu a welfare u hospodarskych zvitat vyuziva méteni aktivity osy
hypotalamus-hypofyza-nadledvina (HPA). HPA osa reguluje sekreci glukokortikoidnich
hormont - kortizolu a kortikosteronu, které jsou produkovany v kife nadledvin (Mormede et
al., 2007). K aktivaci HPA osy a nasledné sekreci glukokortikoidii dochazi v disledku
stresovych situaci, proto se stanoveni koncentrace téchto hormont a jejich metaboliti vyuziva
jako indikator welfare zvirat (Broom and Johnson, 1993). Hladinu glukokortikoid vS§ak mohou
ovlivitovat i1 dalsi faktory, které musime brat v potaz (prostiedi, pohlavi, v€k, atd.), stejn¢ tak
musime brat zietel 1 na cirkadianni rytmus kortizolu, ktery dosahuje u vétSiny hospodatskych
zvitat vrcholu v rannich hodinadch (Mormede et al., 2007).

Stanoveni Kkortizolu ve slinach

Prestoze je tradi¢ni technikou pouziti krevni plazmy k méfeni glukokortikoidnich hormontl, jeji
vyuziti je omezené, protoze samotny odbér krve je pro zvirata stresujici. Proto bylo vyvinuto
n€kolik alternativnich metod jako je méfeni kortikosteroidll ve slindch, mléce, moci, feces, srsti
nebo vejcich (Palme, 2012).

Vyhodou odbéru slin vi¢i odbéru krve je kromé snadnéjsiho a neinvazivniho odbéru vzork
také to, ze v krvi méfime celkovou koncentraci kortizolu volného i vazaného, coz ale nemusi
nutné odrazet biologicky uc¢inek hormonu, kdezto kortizol ve slindch pfimo odrazi volnou
biologicky aktivni frakci kortizolu v krvi. Kortizol se do slin dostavad pomoci pasivni difuze a
jeho koncentrace neni ovlivnéna pratokem slin, coz umoziuje relativné rychlé vyrovnani
koncentraci slinného a volného plasmatického kortizolu (Riad-Fahmy el al., 1982). Studie
(Chacon Pérez et al., 2004; Greenwood et al., 1992; Hernandez et al., 2014) uvad¢ji, ze
plasmaticky a slinny kortizol spolu koreluji a potvrzuji tak, ze sliny jsou vhodnou alternativou
pro hodnoceni aktivity HPA osy. Dalsim dalezitym aspektem je také stabilita kortizolu ve
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slinach. Nalla et al. (2015) uvadi, ze mezi vzorky lidskych slin skladovanych pii teploté -18
°C, - 4 °C, 4 °C a pfi pokojové teploté po dobu 72 hodin nebyl statisticky vyznamny rozdil
v hladinéch kortizolu.

Stanoveni kortizolu ve slindich ma vyhody i oproti ostatnim neinvazivnim metoddm. Cook
(2002) prokazal, ze u ovci se kortizol ve slinach objevi za 20 - 30 minut po ptusobeni akutniho
stresoru a pfedpokladame, Ze obdobné je tomu i v piipad¢ koz. Také u mlécnych krav prokazal
Hernandez et al. (2014) Casové zpozdéni 10 minut pii dosaZeni maximdalnich koncentraci
kortizolu v plazmé a ve slinach po plisobeni stresu ve formé socidlni izolace. Naopak u vzorkt
feces je nutné pockat, protoze metabolity glukokortikoida se zde objevi za 12 - 15 hodin po
stresové zatézi. Diivodem tohoto zpozdéni je doba trvani stievni pasaze (Palme et al., 1996).
Nespornym kladem ale je, ze vzorky feces ziskané spontanni defekaci nevyzaduji zadnou
manipulaci ¢loveka se zvifaty (Kleinsasser et al., 2010). Vzorky moc¢i mizeme ziskat od zvifat
taktéz spontanné, nebo katetrizaci, ktera uz ale vyzaduje ur¢itou manipulaci se zvifaty. Palme
et al. (2005) uvadi, Ze vmoci jsou detekovany metabolity glukokortikoidl, které dosahuji
maxima v prvnich ziskanych vzorcich moci, tj. nékolik hodin po aplikaci kortikosteronu.
Rovnéz do mléka se dostane kortizol s ur€itym zpozdénim. Romero et al. (2015) zaznamenal
ve své studii statisticky vyznamné zvySeni kortizolu v mléce 1,5 hod po vystaveni laktujicich
koz akutnimu stresu. Ziskdni vzorkli mléka je vSak omezeno pouze na laktujici zvirata.
Vyznamnym aspektem vyuziti slin pro detekci kortizolu je také fakt, ze ziskdme od zvirat
individualni vzorky. Obdrzené mnozstvi slin od jednoho jedince je v pfipadé koz i ktzlat
dostate¢né pro analyzu a miizeme tak posoudit uroven welfare konkrétniho jedince.

K méfeni hladiny kortizolu se Siroce pouziva imunoanalyza. Principem imunoanalyzy je
konkurence mezi analyzovanym analytem a analytem znacenym bud’ enzymy (EIA) nebo
radioizotopy (RIA) o vazebna mista na protilatce (Darwish, 2006). Diive byla nejcastéji
pouzivanou metodou RIA (radioimmunoassay), v dnesni dobé vSak vzrostl zajem o pouziti
neradioaktivnich markerti, a proto se do popfedi dostala také levngj$i a méné pracna EIA
(enzymeimmunoassay) metoda (Prakash et al., 1999). Postupné byly vyvinuty a validovany
metody pro detekci kortizolu v plasmé (Yadav et al., 2013) nebo feces (Kleinsasser et al., 2010)
koz, ale zatim nebyla validovana metoda pro stanoveni kortizolu ve slinach koz. AvSak pro
detekci kortizolu ve slinach dobytka Chacon Pérez et al. (2004) vyvinul a validoval EIA
metodu, diky jejiz citlivosti, specificité a presnosti se ukazalo, Ze je vhodna a spolehlivd a ma
také oproti diive pouzivané RIA metod¢ niz$i detekeni limity.

Zavér

Z vyse uvedeného vyplyva, ze stanoveni kortizolu ve slinach zvifat ma mnoho vyhod, at’ uz
viuc¢i metodam invazivnim ¢i neinvazivnim a je tak vhodnym nastrojem pro zjisténi akutniho
stresu a posouzeni welfare zvifat nejen v chovech koz.
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Summary

With the passage of time, there is an increasing consideration on reduction of environmental stress in
animals. In order to asses the stress in animals, it has been developed several methods using different
types of samples. With regard to present knowledge, animal species (domestic pig) ad breeding
technology we have decided to evaluate stress level by assesment of cortisol in saliva samples. Multiple
factors have impact on the level of saliva cortisol but there is still not many information about stability
of cortisol in pigs saliva. So that is the reason why we have focused on time and temperature dependency
of sample storage and cortisol levels assessment in samples. Samples were kept both in the fridge and
room temperature and cortisol levels were monitored for 60 minutes. The results did not show any
significant change in cortisol levels between the samples stored for 60 minutes in 4°C and 25°C.

Keywords: storage; temperature; time; cortisol; pig; saliva;

Uvod

V dutsledku zlepSovani welfare zvitat je stale vice kladen diiraz na snizovani stresové zatéze
zvitat. K hodnoceni stresové zatéze zvitat byly v riznych studiich pouzity rizné parametry a
také riizné invazivni i neinvazivni metody odbéru vzorki. Casto pouZivanym parametrem, ktery
je pouzit i v nasi studii, je hladina kortizolu. Jsou vypracovany metodiky, podle nichz lze
stanovit hladinu kortizolu v mo¢i, slinach, mléce, trusu nebo srsti (Morméde a kol, 2007).
S ohledem na minimalizovani stresu ptfi odbéru vzorku, zivo¢isny druh a technologii chovu
byly jako vhodny vzorek zvoleny sliny. Mnozstvi kortizolu ve slinach vypovida o hladiné
kortizolu v krvi, nebot’ mezi volnym sérovym kortizolem a kortizolem ve slinach dochézi
k signifikantni korelaci (Cook a kol., 1996).

Material a metody

Pro experiment byla zvolena odstavovana selata (Landrace x Ceské bilé uslechtilé prase) ve
veku 28 +/- 2 dny, pficemz vzorky byly od selat odebirany po provedeni odstavu. Vzorky byly
ziskany vytérem dutiny ustni vatovymi tampony. Po vytéru byly tampony centrifugovany pfi
14 000 otackach po dobu 3 minut. Z jednotlivych vzorka byl vytvoien smésny vzorek o objemu
3,3 ml. Smésny vzorek byl po homogenizaci rozdélen do 26 dil¢ich vzorkid. 13 z nich bylo
uloZeno do termobloku, ktery udrzoval teplotu 25 °C a zbylych 13 vzorkl bylo ulozeno do
lednice o teploté 5 +/- 1 °C. Vzorky byly po dobu 60 minut v ¢asovych intervalech 5 minut
mrazeny pomoci suchého ledu o teplot¢ - 79,5 °C. Experiment byl proveden v sedmi
opakovanich. Hladina kortizolu ve vzorcich byla stanovena metodou ELISA pomoci komeréné
dostupnych kita (Cortisol EIA kit). Statisticka analyza dat byla provedena v programu
UNISTAT for Excel pomoci Wilcoxonova testu.

Vysledky a diskuse

S ohledem na zptisob odbéru vzorku lze fici, ze se nejedna o Cisté sliny ale spiSe o oralni
tekutiny. Soucasti takového vzorku jsou pak kromé slin zbytky pfijimanych tekutin a krmiva,
bakterialni mikroflora dutiny ustni, pfipadné krev a dalsi pfipadné kontaminanty, se kterymi
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dosla dutina tstni zvitete do kontaktu. Tyto vlivy mohou byt zmirnény pti odbérech vzorki slin
od lidi napiiklad lacnénim a vyplachnutim dutiny Gstni pfed odbérem vzorku (Whembolua a
kol. 2006). U zvitat je vSak takovyto postup vyloucen, protoze laénéni ¢i manipulace by mohli
ovlivnit vysledky. Magnano a kol. (1989) prokazali vyssi hladiny kortizolu ve slinach kojenct
zpusobené kontaminaci vzorku mateiskym mlékem. Ke zvySeni hladiny kortizolu ve slinach u
lidi rovnéz doslo i po piijmu potravin bohatych na bilkoviny (Gibson a kol., 1999). Stanovena
hodnota mtze byt ovlivnéna také ptfitomnosti krve ve vzorku, proto by mély byt vzorky
kontaminované krvi z experimentu vylouceny (Kivlighan a kol., 2004). Co se tyce vlivu
bakterialni kontaminace na hladinu kortizolu ve vzorku lidskych slin, pokud byly vzorky po
odbéru zmrazeny na -80 °C, nebyly zjistény zadné zmény v hladin€ kortizolu. Mezi poctem
kolonii kontaminujicich batkterii ve vzorku a hladiny kortizolu ve vzorku piekvapivé nebyly
prokazany zadné souvislosti ani pii skladovani vzorku v pokojové teploté po dobu 10 dnt
(Whembolua a kol. 2006). Pii odbérech vzorkii nesmime opomenout ani vliv cirkadiannich
rytmd na bazalni koncentrace kortizolu. U prasat jsou obvykle bazalni koncentrace kortizolu
vys8i rano nez v odpolednich a vecernich hodinach (Griftith a kol., 1991).

Pokud se zaméfime na podminky skladovani odebranych vzorkti ve vztahu k degradaci
kortizolu ve slinach prasat, nenalezneme mnoho konkrétnich informaci. Nékolik publikaci se
vSak vénuje stabilité kortizolu ve slinach lidi. Grdschl a kol., (2001) informuji o tom, ze kortizol
je v odstiedéném vzorku lidskych slin statisticky stabilni po péti dnech pii 4 °C. Garde a kol.
(2005) uvadi, ze v centrifugovanych slinach lidi je kortizol pti 5 °C stabilni po dobu az 3 mésicti
a pii -20 °C a -80 °C nebyly zjistény zmény ani po roce skladovani. Pfi pokojové teploté za 1
mésic doslo k poklesu koncentrace kortizolu o 9,2%. U lidi je ovSem kontaminace vzorkl
minimalizovana pomoci la¢néni a vyplachem dutiny ustni pied odbérem.

U zvitat je Castéji vyuzivanym vzorkem sérum, piipadné plazma. Studie zabyvajici se stresovou
zatézi slont indickych sledovala stabilitu kortizolu ve vzorcich séra skladovanych pii 4 °C,
pokojové teploté a pti 37 °C po dobu 62 hodin. Ke statisticky vyznamnému sniZeni hladiny
kortizolu doslo pii skladovani séra po 48 hodin pii 37 °C (Khonmee a kol., 2019). Stabilita
kortizolu ve slindch prasat zatim nebyla hodnocena. Vysledky nasi studie ukazaly, ze po dobu
60 minut nedoSlo v ndmi zvolenych teplotnich podminkach (4 °C; 25 °C) ke statisticky
vyznamnému snizeni hladiny kortizolu ve vzorku slin.

Zmény v hladiné kortizolu v zavislosti na Caste a teploté
skladovani vzorku
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Graf 1. Zmény v hladiné kortizolu v zavislosti na ¢ase a teploté skladovani vzorku
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Zavér

Ve sledovaném casovém useku 60 minut nedoslo ke zméné v hlading kortizolu v zavislosti na
teploté¢ skladovani. V navazujici studii se budeme zabyvat stabilitou kortizolu
v centrifugovaném vzorku slin opét v zavislosti na teploté, ale v delSim casovém rozmezi.
Rozmezi bude stanoveno takovym zpusobem, ktery odpovida readlnému Casu potiebnému
k odbéru vzorku a k jeho transportu do laboratofe.
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Summary

Our study is focused on the polystyrene microparticles and their impact on rainbow trout
(Oncorhynchus mykiss) organism. At the end of experiment phase, the effect on hematological,
biochemical, histological and immunological indices in the time and dose-depent manner will be
evaluated. Main task of our study will be analysis of intestinal microflora with emphasis on mutual ratio
of Lactobacillus spp. and Brevinema after microplastic exposure when the DNA will be isolated and
submitted for gRT-PCR. This analysis will be supplemented with histological examinantion and electron
microscope images to verify the permeability of microparticles through the instestinal endothelium.

Keywords: microplastics,; aquatic environment,; water pollution, rainbow trout

Uvod

V posledni dob¢ se vyroba plastli po celém svéte dramaticky zvySuje a je povazovana za vaznou
hrozbu pro vodni prostfedi. Zejména kviili své odolnosti viéi prostfedi, schopnosti
transportovat se na velké vzdalenosti a souvisejicimi enviromentdlnimi riziky vzbuzuje
plastovy odpad ve vodnim prostfedi globalni obavy. Studie uvadi, ze 60 — 80 % veskerého
svétového odpadu tvoti plast (Derraik, 2008; Silvan, 2011; Invleva a kol., 2017). Znac¢né
mnozstvi studii prokdzalo pfitomnost téchto kontaminantti v fadé vodnich organismech napfti¢
potravnim fetézcem, jako je zooplankton, larvy nebo ryby (Cole a kol., 2013; Kaposi a kol.,
2014; Lonnstedt a Eklov, 2016). Negativni disledky vystaveni mikroplastim obecné zahrnuji
snizeni nutri¢ni hodnoty stravy, poSkozeni tkani nebo zvySeni miry expozice patogentim (Avio
a kol., 2017). Tento oralni pfijem byl prokazan v n€kolika studiich, kdy v travicich traktech
exponovanych ryb byla zjiSténa piitomnost fragment a vldken plastd, kterd se dal mohou
splétat a branit spravnému vstfebavani zivin. Navic existuje moznost, ze mensi ¢astice, vzniklé
degradaci vétSich kusti, jsou schopny pfestupovat pies sttevni endotel a dostavat se do tkani
(Cole a kol., 2011). Jelikoz byla prokézana ptitomnost téchto kontaminantii v rybach a mlzich
urcenych k lidské spotfebé, mohou mikroplasty ptedstavovat potenciadlni riziko pro zdravi
¢lovéka (Rochman a kol., 2015). Celkovy dopad na vyvoj organismu, chovani a vliv na
zdravotni stav je predmétem mnoha studii a zaujimd predni téma na mezinarodnich
konferencich. Podle své velikosti jsou plasty rozdéleny na makro, mikro a nanoplasty; pfi¢emz
jako mikroplasty se pak nejCastéji oznacuji Castice s velikosti od 20 um do 5 mm. Tyto latky
predstavuji zatéz pro Zivotni prostiedi a zdroj ekotoxicky aktivnich latek (Hidalgo-Ruz a kol.,
2012).

Material a metody

V ramci tohoto experimentu bude na Ustavu zoologie, rybafstvi, hydrobiologie a véelafstvi na
Mendelové univerzité proveden ristovy test pro testovani toxicity chemickych latek na
juvenilnich rybach pstruha duhového dle metodiky OECD 215 — Fish, Juvenile Growth Test s
casticemi mikroplastl, které jsou komeréné dostupné pro laboratorni ucely (napf. Sigma-
Aldrich). Experiment bude proveden v navaznosti na data a zkuSenosti ziskané z piedchozi
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studie provedené s mikroplastovymi casticemi polyethylenu, které byly podavany oralné
pstruhu duhovému. Pied zahdjenim samotného experimentu budou ryby nahodné rozdéleny do
4 testovacich nadrzi po 20 ks ryb. Jedna z nadrzi bude kontrolni a dalsi tfi budou slouzit jako
testovaci. V prib&hu pokusu bude probihat test tii riiznych koncentraci téchto latek, a sice 0,5%,
2% a 5%. Experiment bude proveden v duplikétu. Pfed zacatkem pokusu probchne 14-denni
faze aklimatizace, jejiz ucelem bude navyknuti pokusnych ryb na podminky pokusného
prostiedi a podavané krmivo. Nasledné probéhne 6-tydenni experiment na juvenilnich
pstruzich. Castice vybraného mikroplastu (polystyren) budou rybam dostupné z krmiva a do
krmné smési budou zapracovany metodou impregnace povrchové vrstvy pelet za pouziti pevné
disperze ucinné latky, sorbentu a farmaceuticky akceptovatelného polymeru. Béhem
probihajiciho testu bude sledovan vliv mikroplasti na rast a zmény chovani ryb, hmotnostni
ptirtistky, bude sledovana mortalita a ptipadné odchylky zdravotniho stavu. V zavéru pokusu
bude provedeno usmrceni ryb tupym tuderem do hlavy. Hlavnim cilem bude analyza slozeni
sttevni mikréflory a vliv na druhy Lactobacillus spp. a Brevinema za pomoci odbéru vzorkl
sttevniho obsahu. Ze vzorktli bude izolovana DNA, ktera bude nasledné piedlozena k qRT-PCR
analyze s cilem identifikace hlavnim skupin stfevnich mikroorganismil se zaméfenim specialné
na druhy Lactobacillus spp. a Brevinema a bude sledovano ptipadné ovlivnéni jejich
vzajemného poméru u exponovanych skupin vic¢i kontrolni skupiné. Tato analyza bude
doplnéna o histologické vysetteni a snimky z elektronového mikroskopu k ovétfeni prostupnosti
mikrocastic stfevni sténou. Vzorky stfeva budou odebirany z vice mist ke zjisténi vlivu na rtizné
useky traviciho traktu. Nasledné bude zjistén vliv mikroplastii na ukazatele hematologického,
biochemického a imunologického profilu ryb. V ramci experimentu budou odebrany také
vzorky tkéani pro ovéieni priniku mikrocastic do tkani ryb za pomoci elektronové mikroskopie
a histologického vysetfeni. Dil¢im cilem je zji$téni vlivu na genovou expresi vybranych pro a
protizanétlivych gent (napt. cypla, tnf-a, il1, 1110 apod.) za pomoci metody kvantitativni qRT-
PCR.

Vysledky

Tento experiment bude proveden vroce 2020 snaslednou analyzou hematologickych,
biochemickych a imunologickych ukazatelii. Pfedpoklddanym vysledkem je zjiSténi
negativniho vlivu ¢astic vybraného mikroplastu na stfevni mikrofloru, hematologické,
biochemické a imunologické parametry organismu pstruha duhového na zaklad¢é vysledkt
dostupnych studii ajiz probéhlého experimentu s polyethylenovymi mikro¢asticemi pfi
stejném designu pokusu a stejnych expozi¢nich ¢asech a koncentracich.
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Ecotoxicity of gold nanoparticles for organisms of aquatic ecosystems

1Caloudova Hana, 2Hlavkova Daniela, 2Palikova Pavla, 2Havelkova Barbora,
2Beklova Miroslava

1Ustav ochrany a welfare zvifat a verejného veterindrniho 1ékarstvi,
2Ustav ekologie a chorob zoozvirat, zvéie, ryb a véel, Fakulta veterindrni hygieny a ekologie,
Veterinarni a farmaceuticka univerzita Brno, Ceska republika

Summary

Gold nanoparticles (AuNPs) are used in a wide range of products and applications. For example, in
electronics, medical devices and drugs or cosmetics. With their increasing consumption, an increase in
environmental concentrations is expected. To better understand the potential ecotoxicological impact
of AuNPs released into the aquatic environment, tests were performed on invertebrates of the trophic
levels of producer (Lemna minor), consumer (Daphnia magna) and destruent (Vibrio fischeri), as well
as fish embryos (Danio rerio). The toxicity of three AuNP suspensions (polyvinylpyrrolidone (PVP) 11.5
d. nm, PVP 15.2 d. nm, citrate 1.1 d. nm) and the ionic form of gold were evaluated. The highest toxicity
was recorded in Vibrio fischeri. Lowest toxicity was observed in Daphnia magna, but even in this case
abnormal swimming and accumulation in the intestine were observed. In the case of Danio rerio,
an increased incidence of edema was observed in all AuNP samples and in the case of AuNP PVP also
a decrease in heart rate.

Keywords: Lemna minor; Daphnia magna; Vibrio fischeri; Danio rerio; gold chloride

Uvod

Zlaté nanocastice se v soucasné dob¢ pouzivaji v Siroké skale odvétvi a produktil, ptikladem je vyroba
elektroniky a zdravotnického vybaveni, dale jsou soucasti terapeutickych latek ¢i kosmetiky a zaroven
se vyuzivaji u osob postizenych nadorovym onemocnénim (Asharani et al., 2011; Knoblochova, 2013).
Lze tedy piedpokladat, Zze se zvySujici se produkci a spotiebou zlatych nanocastic se zvysi i jejich
environmentalni koncentrace. Vyzkumy potvrzuji jejich pfitomnost ve vSech slozkach Zzivotniho
prostfedi. Nanocastice se do prostiedi dostavaji skrze odpad a odpadni vody z domacnosti i primyslu,
¢i ve formé emisi (Lapresta - Fernandéz et al., 2012). Aktualni predikce environmentalni koncentrace
zlata v odpadnich vodach ve Velké Britanii je 470 pg/l (Mahapatra et al., 2015). K dispozici je nékolik
studii, které se zabyvaji ekotoxikologickym efektem zlatych nanocastic na vodni organismy, avSak
jejich vysledky a zavéry se ruzni. Proto byly v této studii provedeny ekotoxikologické testy na
zastupcich riznych trofickych tirovni - producenti (okiehek — Lemna minor), konzumenti (perloocka —
Daphnia magna a ryba — Danio rerio) a destruenti (bakterie — Vibrio fischeri).

Material a metodika

Nejprve byly syntetizovany nanocastice zlata o rizné velikosti, metodou chemické redukce s pouzitim
citratu (Cit) a polyvinylpyrrolidonu (PVP) jako redukéniho a stabiliza¢niho ¢inidla. Vysledkem byly
zlaté nanocastice s prumérnou velikosti ¢astic (d. nm) 1,1 nm, 11,5 nm a 15,2 nm. Pro porovnani
toxickych ucinkl zlata byly testy provedeny i s iontovou formou zlata, chloridem zlatitym (AuCls).
Koncentra¢ni fady testovanych latek byly stanoveny na zakladé predbéznych testi.

Pro posouzeni vlivu nanocastic zlata na vodni organismy byly zvoleny testy akutni toxicity dle
prislusnych norem a metodik (CSN EN ISO 20079, CSN EN ISO 6341, CSN EN ISO 11348 a OECD
213). Rostliny okiehku mensiho se nechaly rist po dobu 7 dni v riznych koncentracich testované latky
rozpusténé v zivném roztoku SIS. V intervalu 24 hodin byl kontrolovan pocet listki a jejich stav a po 7
dnech byla stanovena inhibice rdstu na zaklad¢é rustovych rychlosti a hmotnosti kone¢né biomasy.
Pomoci komeréné dostupného softwaru TOXICITA 3.1 (VUV Ostrava, Ceska republika) byla na
zakladeé ziskanych inhibi¢nich hodnot vyhodnocena hodnota 168hEC50. Akutni test na perloockach
Daphnia magna spocival ve sledovani jejich imobilizace ve zvoleném rozsahu koncentraci testované
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latky. Nasledné byla v 24hodinovém intervalu sledovana inhibice pohybu perloocek a zaznamenani jak
uhynuli, tak imobilizovani jedinci. Ze ziskanych hodnot byla stanovena hodnota 48hEC50 probitovou
analyzou pomoci po¢itatového programu (PROBITY VURH Vodiany). Principem bakterialniho
bioluminiscencniho testu toxicity je zména intenzity luminiscence motskych svétélkujicich bakterii
Vibrio fischeri, vyvolana negativnim pusobenim toxického vzorku. Pomoci luminometru LUMIStox
300 byla stanovena efektivni koncentrace, ktera zptisobi 20% (EC20) nebo 50% (EC50) inhibice emise
svétla ve srovnani s kontrolou. Do akutniho testu toxicity na rybich embryich byly nasazeny oplozené
jikry dénia pruhovaného. Test trvajici 96 hodin byl provadén v triplikatu, semistatickou metodou s
vyménou lazné kazdych 24h. Byla pozorovana mortalita a stanovena 96hLC50 probitovou analyzou
pomoci pocitacového programu Ekotox 5.2. Dale byly zaznamenavany subletalni zmény, jako naptiklad
uspésnost lihnuti, retardace vyvoje, vyvojové deformity, edémy a dalsi zmény. Na zakladé vyslednych
hodnot EC/LC byla porovnana citlivost vSech testovacich organismii a posouzeno piipadné
environmentalni riziko vzhledem k realnym koncentracim nanoc¢astic zlata v Zivotnim prostredi.

Vysledky a diskuze
Vysledky akutnich testt toxicity jsou uvedeny v tabulce ¢. 1.

Tabulka 1. Hodnoty EC50 pro Daphnia magna; EC50 pro Lemna minor, EC50 pro Vibrio fischeri,
LC50 pro embrya Danio rerio.

Testovaci AuCl PVP10 PVP40 Cit
organismus } (11,5 d. nm) (15,2 d. nm) (1,1 d. nm)
Daphnia magna

(48 hod) 0,59 mg/l 169,64 mg/1 195,55 mg/l 78,92 mg/1
Lemna minor

(biomasa) 19,55 mg/l 21,96 mg/l 32,43 mg/l 132,11 mg/1
Lemna minor

(riistové rychlost) 9,52 mg/l 56,90 mg/1 64,54 mg/1 155,64 mg/l1
Vibrio fischeri 0,89 mg/l 41,98 mg/l 26,08 mg/l ]

(30)

Danio rerio

(96 hod) 52,2 mg/l 140,6 mg/1 93,9 mg/l 165,3 mg/l

Vysledky ekotoxikologickych testii se 1isi v zavislosti na druhu organismu a podminkéch testu.
Testy akutni toxicity nanocastic zlata u okfehku mensSiho prokéazaly, Ze biomasa je lepSim
biomarkerem v porovnani s riistovou rychlosti. Nejvyssi toxicita u zkoumanych vzorkii byla
zaznamenana u bakterii Vibrio fischeri. Naméfené hodnoty EC, které zptsobily 50% (EC50)
inhibici emise svétla ve srovnani s kontrolou byly v rozmezi 0,89—41,98 mg/I. Naopak nejméné
toxické byly nanocéstice pro perloocky Daphnia magna. Rozdilna toxicita nanocastic zlata pro
perloocky byla zaznamenéna i na zaklad¢ hodnot sttedni efektivni koncentrace stanovenych dle
velikosti ¢astic. Pfi expozici dafnii byly nanocastice s primérnou velikosti ¢astic 1,1 nm vice
toxické (48hEC50 = 78,92 mg/l) nez nanocastice s prumernou velikosti ¢astic 15,2 nm
(48hEC50 = 195,55 mg/l). V ptipad€ embryi dania pruhovaného byla pozorovana niz§i toxicita
s prumérnou velikosti ¢astic 15,2 nm. Pigmentace o¢i a klize nebyla ovlivnéna Zadnou
z testovanych latek. Pozorovana byla statisticky vyznamnd pfitomnost srde¢nich edému
u embryi exponovanych vSem testovanym AuNPs v koncentraci 100 mg/l, stejn¢ jako téch
exponovanych 75 mg/l PVP10 a Cit. Tento ucinek byl nejvyraznéjsi u skupiny vystavené
AuNPs PVPI10, v tomto ptfipadé bylo zasazeno 88% embryi. V piipadé nanocéstic
stabilizovanych PVP bylo pozorovano také sniZzeni srde¢ni frekvence, coz svéd¢i o negativnim
pusobeni zlatych nanocastic na vyvoj obeéhového systému embryi dania pruhovaného. Obdobné
zavery byly publikovany 1 ve studii Gao et al., 2016, kdy autofi pfi¢itaji negativni vliv
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sttibrnych nanocastic stabilizovanych PVP na vyvoj ob&hového systému mechanické
interferenci, ktera omezuje difuzi kysliku a vede k hypoxii embryi a naslednym zménam
v genov¢ transkripci, dochazi k indukci syntézy genti pro vaskularni endotelidlni rastovy faktor,
které vSak nezpiisobi zvySenou proteosyntézu, protoze nanocastice blokuji cinnost
endoplazmatického retikula.

Zavér

Zji8téné hodnoty EC50 (LC50) potvrzuji nizké toxické ucinky nanocastic zlata na vodni organismy pii
kratkodobé expozici. Ziskané hodnoty efektivnich koncentraci nanoc¢astic zlata umoziuji predikovat
ekotoxické riziko pro zastupce vodni biocenodzy, a i kdyz tyto hodnoty jsou vyssi nez v soucasnosti
znamé environmentalni koncentrace, nelze v souvislosti s jejich rostoucim prumyslovym vyuzivanim
vylou¢it potencialni riziko jejich negativniho pisobeni.
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Antidepressant fluoxetine as a potential polutant in water environment
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Summary

The aim of this article is to describe potential risk of fluoxetine as a potential pollutant in the water
environment. Fluoxetine is a type of antidepressant from a group of selective serotonin reuptake
inhibitors, which primarily affect the nervous system, mainly brain. Its usually taken by people as
pharmaceutical for the treatment of depression, panic disorders, anxiety disorders, anorexia, social
phobia and panic stress. In recent years, due to people ‘s hurried lifestyle the rate of use fluoxetine and
other antidepressants in the human population has been steadily increasing. Fluoxetine presents a
certain ecology danger for the aquatic environment, where it can continually get throw wastewater
treatment plants and persists in the range between ng/l to ug/l

Keywords: Fluoxetine; water environment, fish, toxicity test

Introduction

Due to the current trend of increasing drug consumption within human medicine, there is a
growing burden on the environment and organisms living in it. An important group consists of
psychoactive substances, whose use in the world is constantly increasing. One of the commonly
used antidepressants is fluoxetine, which is the main active substance in Prozac. It is a drug that
works on the principle of serotonin reuptake, which affects the distribution of this
neurotransmitter in the nervous system and consequently the mental state of the patient.
Fluoxetine is commonly used in medicine to control depressive states, to treat obsessive-
convulsive disorders and to treat mental bulimia. After being expelled from the body, fluoxetine
enters the sewage network and passes to sewage treatment plants which are unable to recover
it in their entirety. Rezka et al. (2016) in his study reported the efficiency of uptake in
wastewater treatment plants in the range of 40 — 90 %. Fluoxetine passes into the aquatic
environment, where some of it dissolves in water and the rest is stored in sediment, from where
it gradually enters the food chain. Fluoxetine concentrations can be found in aquatic organisms
ranging from invertebrates to fish.

Many studies have been published to report the presence of this substance in the aquatic
environment. De Solla et al. (2016) report a concentration of 5.81-8.98 ng/g fluoxetine in the
tissues of freshwater mussel (Lasmigona costata) caught at the outflow of the Grand River
sewage treatment plant. Brook et al. (2003) discloses the representation of fluoxetine in
individual tissues of brook trout (Salvenicus fontalis) from Pecan Creek with values for brain
tissue of 1.58 ng/g, liver of 1.36 ng/g and muscle tissue of 0.11 ng/g. Fluoxetine has wide
spectrum of effects on aquatic organisms. As well as other antidepressants, fluoxetine has been
found to significantly affect fish behavior. Zebrafish (Danio rerio) has been reported to have
reduced aggression, resulting in a decrease in attacks between fish and mutual persecution
(Theodoridi et al., 2017). Similarly, Eisenreich et al. (2017) describe a reduction in the
aggressive behavior of siamese fighting fish (Betta splendens) by fluoxetine.

In addition, fluoxetine has an effect on the reproductive and endocrine systems. The fish
reproductive system, like other vertebrates, is influenced through the neuroendocrine system
by the hypothalamus-pituitary-gonads axis (Prasad et al., 2015). Lister et al. (2009) reported a
decrease in egg production in zebrafish (Danio rerio) due to fluoxetine and decreased ovarian
beta estradiol levels without altering gonadosomatic fish indices. Also Menningen et al. (2008)
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report a decrease in plasma levels of estradiol and decreased expression of estradiol receptors
in goldfish (Carassius auratus).

Fluoxetine affects food intake in cichlids (Cichlasoma dimerus), resulting in smaller increments
and anorexia (Dorelle et al., 2020). Due to exposure to fluoxetine, the average ingestion time
of daphnia in the fathead minnow (Pimephales promelas) increased (Weinberger et al. 2013).
The presence of antidepressant has a significant influence on the size of liver tissue, where the
content of fat and glycogen decreases and protein concentrations increase (Menningen et al.,
2008).

Method

A 6 week OECD 215 juvenile growth test will be carried out. Rainbow trout will be used as an
experimental organism. The fish will be placed in experimental tanks of 180 1. The tested drug
fluoxetine will be administered to experimental fish 2 times a day built into biomar feed. Doses
of the administered drug will be based on concentrations commonly occurring in the
environment. The stability of the test conditions will be ensured by daily measurement of water
quality in individual aquariums. At the end of the experiment, fish are killed and samples are
taken for individual determinations.

Evaluation

Changes in the behaviour and escape reactions of fish will be monitored during the test. Blood
collection will be carried out to assess changes in the haematological and biochemical profile.
Any morphological changes (especially parenchymatous tissues) will be subjected to
histological examination. Testing of antioxidative stress will show possible changes in the
activity of the detoxification systém

Conclusion

Currently, some negative effects of fluoxetine on aquatic organisms are known. Due to the
increase in concentrations of antidepressants in the environment, it is topical to deal with this
issue in detail. The aim of the experiment is to extend the knowledge of the effect of fluoxetine
on fish
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Vliv ethinylestradiolu na celosamdi triploidni populaci dania pruhovaného
(Danio rerio)

Effect of ethinylestradiol on all male triploid population of Danio rerio
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Summary

The occurrence of estrogen hormones in surface waters and sediments is known. It is also known that
these substances may affect aquatic organisms. One of many sources of estrogen in water is a hormonal
contraceptive in which ethinylestradiol is used as one of the active ingredients. During our 10-week
toxicity test, we tested the effect of ethinylestradiol on Danio rerio (zebrafish). For better monitoring of
specific changes caused by estrogenic substances in males who are more sensitive, we decided to use
triploid form Danio rerio. In case of Danio rerio, triploidy will guarantee the male sex of the
experimental animals. It was important for our experiment to know that we worked with male from at
an early age. In the evaluation of the experiment we determined the levels of vitellogenin in the whole-
body homogenate and a histological examination of gonads was performed.

Keywords: ethinylestradiol; zebrafish; Danio rerio, vitellogenin; triploid

Uvod

Testovani vlivu xenoestrogennich latek na vodni organismy je jiz dlouhodobé aktudlni téma.
Rada autorti zkouma vliv téchto latek na ryby v rozliénych fazich véku (Tyler et al. 1999,
Zlabek et al. 2009). U star§ich jedinct je mozné jiz rozliit pohlavi ryb, u experimentd
zacinajicich v raném véku ale nezbyva nez predpokladat rovnomémé rozlozeni samcti a samic.
Nas experiment zafinal béhem druhého tydne Zivota ryb a zdivodu testovani vlivu
estrogennich latek na sam¢i pohlavi bylo zasadni zajistit pritomnost pouze samcti. Toho jsme
docilili pouzitim triploidnich forem dédnia pruhovaného. Triploidie byla indukovéna teplotnim
Sokem, ktery zptisobil nerovnomérnou funkci pélovych télisek béhem mitotického déleni
bunky. V disledku toho nedoslo k rovnomérmému rozdéleni chromozomi a vznikli triploidni
jedinci (FlajShans et al. 2020). Bylo zjisténo, ze u dania pruhovaného jsou triploidni jedinci
pouze saméiho pohlavi (Delomas et Dabrowski 2018). Ugelem tohoto experimentu bylo zjistit,
zda je mozné vyuzit triploidni formy dénia pruhovaného k detekci xenoestrogenné ptisobicich
latek ve vodnim prostiedi.

Metodika

Pted zapocetim experimentu bylo tieba pfevést testovanou latku ethinylestradiol do formy,
kterou je mozné aplikovat pokusnym zvifatim. Ethinylestradiol a estradiol pro jednu
z kontrolnich skupin byly aplikovany do krmné smési metodou impregnace. Testované latky
byly rozpustény v 96% lihovém roztoku ve tfech riznych koncentracich pro ethinylestradiol a
v jedné koncentraci pro estradiol. Koncentrace latek byly odvozeny na zékladé¢ dostupné
literatury a experimenti podobného zaméteni (Xu et al. 2008, Wang et al. 2019). Do krmiva
Gemma micro (Skretting a Nutreco company) byl pro stabilizaci vlastnosti pfidan Aerosil
(kfemicitanovy sorbent) v mnozstvi 1 % na davku krmiva. Krmivo bylo rovnomérné rozdéleno
a smichano s lihovym roztokem obsahujicim testované latky. Po vysuSeni bylo pfipraveno ke
zkrmeni.
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Indukce triploidie byla vyvoldna teplotnim Sokem. Dv€ minuty po in-vitro oplozeni byla
embrya premisténa do vodni 1azné o teploté 41,3°C. Po dvou minutach byla embrya z 1azné
premisténa zpét do vody se standardni teplotou. Pred zapocetim experimentu byla uspésnost
triploidie ovéfena na vzorku ryb pomoci priitokové cytometrie.

Experiment v délce 10 tydna zapocal po tiidenni fazi aklimatizace ryb v pokusnych akvériich.
Po dobu experimentu byly ryby krmeny 3x denné¢ a testované krmivo ochotné ptijimaly. Jednou
denné se provadéla vymeéna vodni 1azné. Soucasné se odebiraly vzorky vody, ve kterych jsme
sledovaly hladiny zékladnich fyzikalné-chemickych parametrti.

Na konci experimentu byly ryby usmrceny pomoci latky MS222. Ryby byly zvazeny a
rozdéleny na skupiny dle pozadovaného vysetieni. Pro detekci vitellogeninu byly vzorky
hluboce zamrazeny. Vzorky ur¢ené k histologickému vySetteni byly fixovany ve formadehydu.

Ke stanoveni hladiny vitellogeninu byl pouzit ELISA (enzyme-linked immune sorbent assay)
kit (Biosense Laboratories AS) ur¢eny pro danio pruhované. Testovanou tkani byl celotélovy
homogenat. Pfipravili jsme tii rizna fedéni vzorkl a nasledné po inkubaci odecitali absorbanci
pii vinové délce 492 nm pomoci Multiskan RC (Labsystems, Helsinki, Finland).

Nameétené hodnoty byly statisticky vyhodnoceny pomoci Shapiro-Wilkova testu normality a
mnohonéasobného porovnani (Turkey-HSD).

Vysledky

Na zaklad¢ ziskanych vysledki mizeme fici, ze ryby z pokusné skupiny C (krmivo obsahem
ethinylestradiolu 0,1mg/100g) vykazovaly statisticky velmi vyznamny rozdil (p <0,05)
v indukci vitellogeninu v porovnani se skupinou A (kontrolni skupina) a skupinou B (ryby
krmené krmivem s piimeési estradiolu v mnozstvi 0,01 mg/100g). Skupina C také vykazovala
statisticky vyznamny rozdil (p <0,1) v porovndni se skupinou E (ryby krmené krmivem
s obsahem etinylestradiolu v mnozstvi 0,001 mg/100g).

Tabulka 1. Vyhodnoceni hladin vitellogeninu v celotélovém homogenatu dania pruhovaného.

Skupina Pozitivni/celkovy pocet 1[\:{;211?1? Minimum [ng/ml] M[?l);l/ﬁlll]m
A 1/9 50,0 50,0 15723,4
B 7/12 4371,8 50,0 13686,6
C 13/13 23376111,1 14545022,3 | 48337916,7
D 10/12 11209,7 50 101316,7
E 7/12 6749,9 50 140622.,9

Skupina A (kontrola), skupina B (estradiol - 0,01 mg/100g), skupina C (ethinylestradiol -
0,1 mg/100g), skupina D (0,01 - mg/100g), skupina E (0,001 - mg/100g).

Diskuze a zavér

Vramci naSeho 10-tydenniho experimentu jsme testovali vliv perordlniho piijmu
ethinylestradiolu na indukci vitellogeninu u triploidnich forem dania pruhovaného. Na zékladé
zjisténych vysledkiti miizeme fici, ze vysoka hladina (0,1 mg/100g) ethinylestradiolu m¢la velmi
vyznamny vliv na indukci syntézy vitellogeninu u samct téchto ryb. Tato hladina je ale nasobné
vys$si nez mnozstvi bézné se vyskytujici se ve vodnich tocich. Pro zjisténi vlivu dlouhodobého
vlivu pfijmu nizkych hladin ethinylestradiolu na triploidni formy dania pruhovaného by bylo
pravdépodobné tieba provést experiment v nasobné delsi dobé trvani. Je také znamo, ze latky
estrogenniho charakteru maji schopnost kumulace ve tkanich (Liu et al. 2015). Tim vznika
riziko 1 pro dal$i zastupce v potravnim fetézci, vyuzivajici ryby jako jeden ze zdroji obzivy.
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Summary

The aim of this study was to evaluate biochemical parameters in rainbow trout (Oncorhynchus mykiss)
after ethylhexyl methoxycinamate (EHMC) exposure. EHMC was incorporated into feeding pellets to
simulate the nature conditions of dietary exposure. Testing concentrations were 10, 100 and 1000 ug/kg
and experiment was conducted for six weeks. Samples of plasma were examinated for several
biochemical parameters. The most significant effects were recorded in the highest concentration for
glucose, lactate, cholesterol, total protein, albumin and ammonia. For evaluation of oxidative stress we
demonstrated decrease of a plasma reduction potential in all tested groups.

Keywords: UV filter; EHMC; oxidative stress, fish

Uvod

Problematika UV filtrii a jejich vyskytu v zZivotnim prostfedi je v posledni dobé pomérné
diskutovanym tématem. UV filtry jsou hojn¢ vyuzivany v kosmetickych ptipravcich (napf.
krémy, té¢lova mléka, Sampdny, balzamy na rty apod.) na ochranu proti Skodlivému slune¢nimu
zéteni. V disledku jejich naduzivani se dostavaji do celého ekosystému. UV filtry jsou tézko
degradovatelné a Cistirnami odpadnich vod nedostatecné eliminované. Nutno podotknout, ze
vétsina UV filtrl nevykazuje akutni toxicitu, ovSem zavaznéjsi je jejich chronické plisobeni, a
to 1 v environmentalné relevantnich koncentracich. Jelikoz jsou mnozi ze zastupca UV filtra
povazovani za lipofilni slouc¢eniny, ukladaji se snadno v sedimentech a také v organismech. UV
filtry mohou vyvolat u zkoumanych jedinct naruseni fyziologickych funkci na riznych
urovnich. Po expozici UV filtry byly u dania pruhovaného (Danio rerio) prokazany zmény
vybranych biochemickych parametrii (Quintaneiro et al. 2019) a oslabeni antioxidac¢ni kapacity
organismu (Zhou et al. 2019). Znadmé jsou i embryotoxické ucinky UV filtrii (Li et al. 2018) a
jejich schopnost naruSovat funkce endokrinniho systému (Lee et al. 2019). Vzhledem k faktu,
ze se tyto latky hojné dostavaji do vodniho prostiedi, byl jako testovany druh zvolen zéstupce
vodniho organismu - pstruh duhovy (Oncorhynchus mykiss).

Material a metodika

Cilem experimentu bylo zhodnoceni vlivu organického UV filtru ethylhexyl methoxycinamatu
(EHMC) na juvenilni stddium pstruha duhového (Oncorhynchus mykiss). EHMC je jeden z
nejCastéji pouzivanych UV filtrii v kosmetickych pfipravcich. Zvolené byly 3 rtzné
koncentraci v biotickych matricich a dalsi koncentrace byly zvoleny pro porovnani naristu
ucinku pfi zvySujici se davce testované latky. Soucasti testl byla také kontrolni skupina. Test
probihal po dobu 6-ti tydni v semistatickém systému. Zkoumana latka byla aplikovéna do
krmnych pelet pro simulaci pfirozenych podminek dietdrni expozice. Krmné pelety s ptidavkem
testované latky byly pfipraveny smichanim krmiva s rozpusténym standardem a specialnim
kopolymerem Eudragitem® E, ktery umoznil ukotveni a stabilizaci povrchu pelet s adherovanou
latkou. Ryby byly krmeny 3-krat denné€ v souhrnné davce 1,5 % celkové hmotnosti. V prub&hu
celého testu byly dvakrat denné kontrolovany chemické parametry vody (teplota, koncentrace kysliku,
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koncentrace amoniakalniho dusiku, dusitanového dusiku a chloridit). Po ukonceni experimentu
byly odebrany vzorky krve z ocasni cévy. Pro stanoveni biochemickych parametri byla krev
aplikovana do zkumavek s obsahem heparinu lithného. Krev byla nasledné odstfedéna (10
minut, 4 °C, 3000 otacek/min). Ziskana plazma byla zamrazena a uschovana pro dalsi analyzy
pii teploté —80 °C. Ke stanoveni biochemickych parametra byl vyuzit biochemicky analyzator
Konelab 201 a komer¢ni kity od firmy Biovendor. Sledovany byly koncentrace albuminu,
celkové bilkoviny, glukézy, laktatu, cholesterolu, triacylglyceroli (TAG), amoniaku,
kreatininu, vapniku a fosforu. Déle byly analyzovany aktivity vybranych enzymu alkalicka
fosfataza (ALP), alaninaminotransferaza (ALT), aspartataminotransferaza (AST) a
laktatdehydrogenaza (LDH). Indikatory celkové antioxidacni kapacity organismu byly
sledovany pomoci redukéniho potencialu plazmy (FRAP) a koncentrace neenzymatického
antioxidantu ceruloplazminu. Stanoveni bylo provedeno spektrofotometricky.

Vysledky

V grafu ¢.1 jsou znazornény vysledky biochemického vysetfeni vybranych ukazateld, u kterych
byly prokazany statisticky vyznamné rozdily testovanych skupin v porovnani s kontrolou.
Zmény byly zaznamenany piedevSim v koncentracich 100 a 1000 pg/kg. Ptfi hodnoceni
parametri oxidativniho stresu bylo prokazano pouze snizeni FRAP. Rozdil oproti kontrolni
skupiné byl hodnocen jako statisticky vyznamny u vSech testovanych skupin. U ostatnich
parametra (ALT, AST, ALT, kreatinin, vapnik, fosfor a ceruloplazmin) nebyly prokazany statisticky
vyznamné rozdily mezi skupinami.
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Graf 1. Vysledky biochemického vySetieni krve po expozici EHMC (rozdilna pismena indikuji
statistickou vyznamnost p<0,05); FRAP (redukéni potencial plazmy); TAG (triacylglyceroly).

Diskuze

Nameétené hodnoty biochemickych parametri naznacuji vyznamné zatizeni organismu ryb
stresem. Primarnim zdrojem energie pro boj se stresem jsou sacharidy. Na zvySenou
koncentraci glukézy v krvi v dasledku plisobeni kortizolu a katecholaminii béhem stresu u
lososa kusic¢e (Oncorhynchus kusitch) poukazoval napiiklad Nakano et al. (2014). ZvySena
koncentrace laktatu taktéz koresponduje s predikci stresové etiologie, nebot’ zvySené mnozstvi
laktatu v krvi je zptsobeno aktivaci anaerobni glykolyzy (Yang et al. 2019). Vysledky naseho
experimentu prezentujici snizenou koncentraci amoniaku v krvi Ize dale porovnat s vysledky
studie vedené autory Eom et al. (2020). Autofi vysvétluji snizeni amoniaku jako disledek
hyperventilace zapiic¢inéné stresem. Pokud se béhem stresové situace vycerpaji primarni zdroje
energie, je nutné aktivovat energetické rezervy skryté v bilkovinéach a tucich. U embrya kapra
obecného (Cyprinus carpio) vystaveného latce triclosan, coz je lipofilni sloucenina obdobné
jako ndmi zkoumané EHMC, bylo prokdzano snizeni proteinti (Dar et al. 2020). Navic v
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dasledku oxidativniho stresu dochazi k nadprodukei volnych radikald, které mohou poskodit
jednotlivé proteiny a tato destrukce se miiZe projevit jejich snizenim v krvi (Yang et al. 2020).
Katabolismem tukti, mezi které patii naptiklad cholesterol a triacylglyceroly, ziska organismus
velké mnozstvi energie nezbytné pro vyrovnani se se stresovou situaci (Kaneko et al. 2008).
Hypotézy popsané vyse lze v naSem experimenu podpofit snizenym redukénim potencidlem
antioxidac¢nich latek v plazmé.

Zavér

Na zéklad¢ ziskanych vysledkt lze predpokladat, ze UV filtr EHMC ma negativni vliv na
necilové organismy. Zkoumana latka poSkozuje organismus ovlivnénim sacharidového,
lipidového i bilkovinného metabolismu. Snizeni FRAP naznacuje, Ze z biochemického hlediska
je UV filtr EHMC spoustécem oxidativniho stresu. Tuto hypotézu je vSak nutno podlozit
dalSimi analyzami, jako je zhodnoceni jednotlivych antioxidacnich enzymt, popiipadé
histologickym vySetfenim jednotlivych tkéni.
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Porovnanie alkalickej a neutralnej kométovej analyzy po expozicii
neonikotinoidom

Comparison of alkaline and neutral comet analysis after neonicotinoid
exposure

Koleni¢ova Simona, HoleCkova Beata, Galdikova Martina, Schwarzbacherova Viera,
Haluskova Jana, Drazovska Monika
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Summary

Comet assay under in vitro conditions is recommended as a suitable test in technical guidance
documents for the registration, evaluation and authorization of chemicals and is widely used for testing
the genotoxicity of pesticides, nanoparticles and drugs. In our work, we tested the commercial product
Calypso® 480SC with the active substance of thiacloprid in concentrations of 30; 60; 120; 240 and
480ug.ml" on isolated bovine lymphocytes that were exposed to the insecticide 2 hours after isolation
and during the last 2 hours of 48 hour culture under alkaline and neutral conditions. Alkaline comet
analysis after 2 hours exposure to Calypso showed a significant increase in DNA damage with statistical
significance at concentrations of 60 to 480 ug.ml™ (60 ug.ml’ ** p <0.01 and 120, 240, 480 ug.ml"’ ***
p <0.001, ANOVA, Dunnet's test) and 48-hour cultivation showed statistically significant DNA damage
at concentrations of 240 to 480 ug.ml” (240, 480 ug.ml’ * p <0.05, ANOVA, Dunnet's test). Neutral
comet analysis showed statistically significant DNA damage only at a concentration of 480 ug.ml” (480
ug.ml’ * p <0.05, ANOVA, Dunnet's test). The results of our experiment show that after 2 hours
exposure of bovine lymphocytes to Calypso 480SC, % DNA in the tail of the comets increased due to
increasing concentrations of insecticide, when higher damage was detected in alkaline comet assay.

Keywords: alkaline and neutral comet assay; genotoxicity, DNA damage,; lymphocyte

Uvod

Kométova analyza sa uz mnoho rokov pouziva ako citlivd metdda na hodnotenie poSkodenia
DNA v eukaryotickych bunkach. Tento test umoznuje meranie dvojvlaknovych a
jednovldknovych zlomov DNA v in vivo aj in vitro podmienkach, ¢o moze byt spdsobené
interakciou DNA s genotoxickymi latkami, preto sa pouziva na zistovanie genotoxického
poskodenia DNA (Collins a kol., 2014). Podl'a podmienok, za ktorych sa kométova analyza
vykonava sa deli na alkalicku a neutralnu. Alkalicka analyza je najbeznejSie pouzivanad na
meranie poskodenia DNA v eukaryotickych bunkach. Alkalické podmienky tiez degraduju
RNA a odhal’uju viac 1ézii DNA, vratane jednovlaknovych zlomov, dvojvldknovych zlomov a
alkalicky labilnych miest, takze su citlivejSie ako neutrdlne podmienky, ktoré odhaluji iba
dvojvlaknové zlomy (Singh, 2016). Neonikotinoidy st jednou z najdolezitejSich tried
insekticidov chemicky pribuznych nikotinu. Bezne sa pouzivaji aj vo veterindrnej medicine
ako ¢inna lie¢ba bich pre psov a macky. Neonikotinoidy st systémové; maju dlhd perzistenciu
a su vysoko rozpustné vo vode. Vsetky tieto vlastnosti vedu k moznosti kontamindacie zivotného
prostredia a nepriaznivych u¢inkov na necielové organizmy (Morrissey a kol., 2015).

Cielom tejto prace bolo pouzitim alkalickej a neutrdlnej kométovej analyzy stanovit
potencialny genotoxicky ucinok komeréného pripravku Calypso® 480 SC na bovinnych
lymfocytoch po 2 hodinovej expozicii (s kultivaciou a bez nej).

Material a metodika

Pri alkalickej a neutrdlnej kométovej analyze boli lymfocyty periférnej krvi hovidzieho
dobytka izolované pomocou separacného média Histopaque 1077. Lymfocyty boli inkubované
v kultivatnom médiu a boli vystavené pdsobeniu insekticidu Calypsu 480SC (koncentracie
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30,60,120, 240 a 480 pg.ml'), destilovanej vode (negativna kontrola) a H»O» (pozitivna
kontrola) poc¢as doby 2 hodin (2 hodiny po izolécii - neproliferujice a pocas poslednych 2 hodin
48 hodinovej kultivacie — proliferujuce lymfocyty). Pred 1yzou sa bunky zmiesali s agardzou s
nizkou teplotou topenia (LMP). Pomocou Trypanovej modrej bola uréend relativna
zivotaschopnost’ buniek. Bolo analyzovanych celkovo 100 komét pomocou fluorescencného
mikroskopu Nikon ECLIPSE Ni-U, vybaveného filtrom Texas Red. Percento poSkodenia DNA
vo chvoste bolo u vzniknutych komét analyzované pomocou softvéru CASP. Vysledky boli
vyhodnotené Statistickou metdédou ANOVA, Dunnetov test.

Vysledky

Vysledky poSkodenia DNA v neproliferujucich a proliferujucich lymfocytoch periférnej krvi
u hoviddzieho dobytka pri alkalickej kométovej analyze po expozicii Calypsom (koncentracie
30, 60, 120, 240 a 480pg.ml™') su zhrnuté na Obr. 1. Na Obr. 2 s sumarizované vysledky
neutralnej analyzy.

® ?h exporzicia. donor 1 B 2h exporicia. donor 2

48 h kmltivacia s 2h expoziciou. donor 1 848 h kultivacia s 2h expoziciou. donor 2

16 -

12 - P

8 - .
N .] “ “
o +— —— —— == ——.

NK 30 60 120

240 480 PK
Obrazok 1. Rozsah poskodenia DNA (% DNA vo chvoste) bovinnych lymfocytov po vystaveni
posobeniu komerénému pripravku Calypso 480 SC v priebehu 2 hodinovej expozicie (alkalicka
kométova analyza).

Blhexpomica, doror 1 Blhexpomica, donor
@42 hkalbvicias 2h expomicionn, donor 1IBGE h kalbvicias 2h exposicion, donor2
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Obrazok 2. Rozsah poskodenia DNA (% DNA vo chvoste) bovinnych lymfocytov po vystaveni
posobeniu komerénému pripravku Calypso 480 SC v priebehu 2 hodinovej expozicie (neutralna
kométova analyza.

Pri alkalickej kométovej analyze po 2 hodinovej expozicii Calypsu doslo k vyraznému zvyseniu
poskodenia DNA so $tatistickou vyznamnost'ou pri koncentraciach 60 az 480 pg.m1(60 pg.ml
Bk 5 <0,01 a 120, 240, 480 pug.ml'***p <0,001, ANOVA, Dunnetov test) a pri 48 hodinove;
kultivacii doSlo k Statisticky vyznamnému poskodeniu DNA pri koncentraciach 240 az 480
ug.ml (240, 480 pg.ml'* p <0.05, ANOVA, Dunnetov test). Neutrdlnou kométovou analyzou
doslo k statisticky vyznamnému poskodeniu DNA iba pri koncentracii 480 pg.ml!(480 pg.ml-
% p <0.05, ANOVA, Dunnetov test). Zivotaschopnost’ neproliferujticich a proliferujucich
lymfocytov u oboch donorov pri alkalickej variante po expozicii Calypsu® bola vyssia ako
86,7% a pri neutralnej bola vyssia ako 83,3%.
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Diskusia

Mozné genotoxické ucinky komeréného pripravku Calypso® 480SC sa hodnotili v bovinnych
lymfocytoch pomocou alkalickej a neutralnej kométovej analyzy. Neonikotinoidy posobia
selektivne ako agonisti nikotinovych acetylcholinovych receptorov v centrdlnom nervovom
systtme hmyzu. NaSe vysledky ukazuju, ze pripravok Calypso® je schopny indukovat
Statisticky vyznamné poSkodenia DNA najma za alkalickych podmienok. Nami ziskané udaje
suhlasia s predtym publikovanymi vysledkami u hovéddzich lymfocytov po expozicii Calypsu®
(Galdikova a kol., 2015). Insekticid sa testoval pri koncentracidch v rozmedzi od 30 do 480
ug.ml!. Lymfocyty boli kultivované pocas 24 hodin a exponované pesticidom pocas
poslednych 2 hodin. Zvysené hladiny poskodenia DNA sledovali autori od koncentréacie 120
ug.ml"! smerom nahor. TaktieZ sa po expozicii Calypsu® v l'udskych periférnych lymfocytoch
zistilo vyznamne zvySené percento poSkodenia DNA vo chvoste (Calderon-Segura a kol.,
2012), a to po kratkej expozicii (2 h) s koncentraciami Calypsu® v rozmedzi od 0,6 do 1,4 x
10" M bez kultivacie. Zmeny boli zistené pri vSetkych testovanych koncentraciach. Nase
porovnanie roznych kultivaénych podmienok proliferujucich a neproliferujicich buniek
a pouzitie dvoch typov kométovej analyzy (alkalicka a neutrdlna) ukézalo, ze pripravok
Calypso® bol schopny spdsobit’ vyznamné zmeny v molekulach DNA sledovanych buniek
hovidzieho dobytka. D6vodom mézu byt’ rézne mechanizmy detekcie, pociatocné poskodenie
genomu sa moze opravit’ pocas kultivacného procesu. Kométova analyza indukuje pociatocné
poskodenie gendmu, kedy proces opravy nie je dostatocny alebo nemoze nastat’ (Kassie a kol.,
2000).

Zaver

Na zaver mozno povedat, Ze komer¢ny insekticid Calypso® mdze zmenit’ geneticky material
bunky. Taktiez sa zistilo, ze kométova analyza je vhodna na v€asnu detekciu poSkodenia DNA
v kultarach zivo€iSnych buniek za r6znych kultivaénych podmienok.
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Summary

Five E. coli ST131 of diverse origin carrying IncF plasmids were chosen for a fitness study. Multi-drug
resistance IncF plasmids harbouring blacrx-.m.15 gene were eliminated from cell in order to study the
impact of the plasmid on host bacteria. Plasmid curing method based on the incompatibility with the
targeted plasmid was used for this process. Fitness of the host was established by growth curve analysis
in all isolates and competition assays were performed in part of the isolates. Preliminary results showed
similar relative fitness of wild-type strains and their plasmid-free variants indicating low fitness cost of
IncF plasmids.

Keywords: plasmid; IncF; curing; fitness, antibiotic resistance

Introduction

Thanks to genetic rearrangements (transposition, loss or gain of genes), otherwise commensal
Escherichia coli can become a successful pathogen, such as extraintestinal pathogenic E. coli
(ExPEC). ExPEC strains causing a wide range of infections represent a serious issue to public
health [1,2]. In previous papers [3,4] it was shown that some sublineages of E. coli sequence
type 131 (ST131) obtained from diverse sources including humans, animals and waste water
contained specific plasmids from incompatibility group F (IncF). Plasmids contribute to the
successful dissemination of the EXPEC strains thanks to many virulence and antibiotic
resistance genes they carry. The selected IncF plasmids for our study have mosaic structure,
they contain often more than one IncF plasmid replicon, furthermore encode toxins granting
stability of the plasmids in the host and blactx-m genes that allows extended-spectrum beta-
lactamase (ESBL) production [4]. The focus of this study is to better understand the impact of
plasmids on the host fitness and on a worldwide spread of these clinically important strains.

Material and Methods

To study the bacterial fitness in context of plasmid influence on the host, five E. coli ST131
representatives of diverse origin including humans (n=3), waste water (n=1) and a dog (n=1)
were chosen. Each isolate carried one IncF plasmid targeted for the elimination. The plasmids
were of different size (100 — 160 kb) and each plasmid encoded an ESBL gene blactx-m-15 and
two IncF plasmid replicons (IncFIA, IncFII), as shown in table 1. Plasmid-free cells were
obtained using plasmid curing that allows elimination of the targeted plasmid thanks to its
incompatibility with a plasmid construct carrying the same replicons. The curing vector
pMDP5 pEC958 was used to eliminate the IncF plasmids from the wild-type strains following
the protocol for plasmid curing [5]. Successfully cured strains were subjected to whole genome
sequencing on MiSeq Illumina platform and obtained sequences were analyzed in order to find
possible mutations in chromosomal DNA of the cured strains. Growth curve analysis was
performed to determine fitness of the wild-type strains and their plasmid-free variants. The IncF
plasmids were then reintroduced to the plasmid-free strains and growth curve analysis was
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performed as a control. Additionally, wild-type strains were marked with pBGC plasmid
encoding green fluorescent protein and competition assays were conducted between wild-type
and plasmid-free strains and between wild-type and plasmid-free strains with reintroduced IncF
plasmids. Flow cytometry is used for competition assays allowing relative fitness determination
based on the percentage of marked and unmarked cells in the pool.

Table 1. E. coli ST131 carrying IncF plasmids included in this study.

Sample Origin PFGE cluster! Plasmid size [kb]
M45 Human 16 100
Dog 168 Dog 16 130
ov24 Waste water 16 160
M24 Human 23 105
M70 Human 23 120

!'Pulsed-field gel electrophoresis (PFGE) cluster determined in our previous study [4]

Results

Plasmid curing was successful in all strains and four plasmid-free clones of each strain were
obtained. Preliminary results of growth curve analysis showed uneven growth among cured
variants, making it impossible to predict the fitness of the strain. Sequence analysis was
performed in at least 2 plasmid-free clones of each isolate. Zero to five single nucleotide
polymorphisms were detected in plasmid-free clones compared to their wild-type variants.
Plasmid-free clones with zero chromosomal mutations were targeted and the IncF plasmid was
successfully reintroduced in four of the six isolates. Competition assays between wild-type
strains and their plasmid-free variants were performed for two isolates out of six. Similar
relative fitness of wild-type and plasmid-free variant of the human strain was shown (Figure 1).
Relative fitness of the dog plasmid-free variants differed in comparison to wild-type. One
plasmid-free variant showed much lower relative fitness compared to wild-type and second one
showed similar relative fitness.

M70

1,3
1,2
1.1

1
0.9
0.8
0.7
0.6
0,5
0.4
0.3
0.2
0.1

0

pPBGCXWT  pBGCxCCl pBGCxCC2 pBGCxXxCC3  pBGC x CC4

Figure 1. Fitness of the M70 plasmid-free variants compared to the marked wild-type. pBGC
marked wild-type; WT unmarked wild-type; CC1 cured clone 1; CC2 cured clone 2; CC3 cured
clone 3; CC4 cured clone 4.

Discussion

Previous studies [6,7] focusing on other incompatibility plasmid groups demonstrated that
plasmid-host coevolution can lead to a reduced plasmid fitness cost or furthermore to an
increased fitness of the host in the environment. Our fitness study demonstrating coevolution
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of IncF plasmids and E. coli ST131 is one of its kind. Results of the two isolates obtained by
competitions indicate that £. coli ST131 is adapted to maintain IncF plasmids with reduced
fitness cost providing them with availability to grow in environment with no selection pressure
with the same fitness as the plasmid-free variants or better. On the other hand, the results
obtained by growth curves analysis of all isolates showed inconclusive outcomes for the
plasmid-free clones of the isolates. However, as it was described before [8], growth curve
analysis can only offer preliminary results and need to be confirmed by more discriminative
competition assays.

Conclusions

Plasmid curing proved to be an effective way to eliminate plasmids from E. coli strains using a
curing vector containing the same replicons as the target plasmids and antitoxins to the toxins
encoded by the target plasmids. Results obtained by growth curves and confirmed by more
accurate competition assays in our fitness study demonstrated similar relative fitness of wild-
type strains and their plasmid-free variants, suggesting adaptation of the E. coli ST131 for
harbouring IncF plasmids.
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Summary

The prevalence of colistin resistance has increased rapidly among Enterobacteriaceae. National
surveillance of plasmid-mediated colistin resistance started in the Czech Republic in 2017. The aim of
this study was to determine the prevalence and characteristics of isolates with mcr genes from human
clinical samples. In all strains, resistance to colistin was evaluated by determination of the minimal
inhibitory concentration (MIC) by the broth microdilution method. Of 704 strains analysed, twenty-five
(3.6%) were positive for mcr-1 and one (0.14%) for mcr-4. Four plasmid groups (ColE10, IncX4,
IncHI2, Incl2) with mcr-1 gene were identified and epidemic mcr-1-carrying IncX4 plasmid
predominated among our collection of clinical samples.

Keywords: antibiotic resistance, Enterobacteriaceae; mcr-1; plasmids

Introduction

The emergence of new genetic elements encoding antibiotic resistance in bacterial pathogens
represent a threat to public health. Colistin is considered as a last resort antimicrobial agent
against Gram-negative bacteria including Enterobacteriaceae. However, the occurrence and
spread of colistin resistant bacteria has rapidly increased worldwide. Since the first discovery
of mcr-1 in November 2015 in China (Liu et al., 2016), ten variants of mcr genes have been
reported (Wang et al., 2020). Plasmids carrying the mcr-1 gene include several incompatibility
groups such as IncHI2, IncI2, IncFII, IncP and IncX4 (Doumith et al., 2016; Xavier etal., 2016).
Most of these groups are well known to be involved in the spread of a diversity of antibiotic
resistance genes in Enterobacteriaceae (Zurfluh et al. 2017). The aim of this study was to detect
and characterize mcr-carrying isolates originating from human clinical samples from Czech
Republic.

Material and Methods

During 2017-2019, a total of 704 colistin-resistant isolates (MIC>2mg/l) from human clinical
materials were examined for the presence of mcr-1 to mcr-9 genes. Colistin resistant strains
were screened for the presence of mcr genes using multiplex PCR and tested for susceptibility
to 18 antimicrobials substances by broth microdilution method. All mcr-positive isolates were
further subjected to whole genome sequencing (WGS) using MiSeq Illumina platform. Raw
reads assembly was performed by SPAdes v3.12.0 to generate contigs that were used to identify
antibiotic resistance genes, bacterial sequence types, and plasmid replicons using ResFinder,
MLSTFinder and PlasmidFinder. Transferability of mcr-carrying plasmids was determined by
conjugation experiments.

Results

From all examined isolates, twenty-six (3.7%) isolates with plasmid-mediated resistance were
identified. Twenty-five isolates were positive for mcr-1 (3.6%) while only one isolate with mcr-
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4 (0.14%) was obtained; other mcr genes were not detected. Isolates carrying mcr-1.1 or mcr-
1.2 were identified as Escherichia coli (n=22) and Klebsiella pneumoniae (n=3) while one mcr-
4.3 positive Enterobacter cloacae complex isolate was detected (Table 1; Table2). Most mcr-
positive isolates showed resistance to aminopenicillins (n=25), quinolones (n=18) and
trimethoprim-sulphamethoxazole (n=15). E. coli isolates belonged to various sequence types
and showed diverse antibiotic resistance and plasmid content. The mcr-1 gene was located
predominantly on 33 kb IncX4 (n=18) with high level of nucleotide similarity (>99.9%) to each
other as well as to plasmids available at GenBank database. The gene was also carried by 60 kb
IncI2 (n=4) or large (>150 kb) multidrug-resistant IncHI2 (n=2) plasmids. Resistance to colistin
was transferred to recipient E. coli laboratory strains via conjugation in the majority of the
isolates (88%, n=26).

Discussion

Our study investigated sporadic cases of mcr-producing Enterobacteriaceae recovered from
patients in the Czech Republic during 2017-2019. The high diversity of the mcr-1-positive E.
coli and K. pneumoniae isolates detected in our study corresponds with results of mcr-positive
Enterobacteriaceae isolated from different sources (animals, food and humans) in other studies
(El Garch et al. 2018; Xavier et al., 2016; Zurfluh et al. 2017). In the present study, mcr-1 was
located on IncX4 plasmids in majority of mcr-1-positive isolates. Previous evidence revealed
that IncX4 plasmids play a significant role in the spread of the mcr-I gene among
Enterobacteriaceae worldwide (Doumith et al. 2016). Horizontal transfer of plasmid-mediated
mcr genes represents a possible risk factor for public health since colistin is considered as one
of the last-resort antibiotics for the treatment of serious infections in human medicine.

Conclusion

Although this study demonstrated a low prevalence of mcr-positive isolates in patients in the
Czech Republic, the occurrence of colistin-resistant bacteria should be considered as a possible
risk for public health.

Table 1. Characterization of colistin-resistant isolates in 2017-2018.

Isolate Organism Origin Year of sampling | mcr and its location
40331/17 | K. pneumoniae ST54 |urine 2017 mcr-1.1 on IncX4
B0042913 | E. coli ST448 rectal swab 2018 mcr-1.1 on IncX4
B0042906 |E. coli ST453 urine 2018 mcr-1.1 on IncX4
43934 E. coli ST290 tonsil swab 2018 mcr-1.1 on IncHI2
44158 E. coli ST156 wound swab 2018 mcr-1.2 on IncX4
44653 E. coli ST1196 urine 2018 mcr-1.1 on IncX4
45082 E. coli ST744 blood 2018 mcr-1.1 on IncX4
46049 K. pneumoniae ST147 |pus 2018 mcr-1.1 on IncX4
46968 E. coli ST3941-like urine 2018 mcr-1.1 on IncX4
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Table 2. Characterization of colistin-resistant isolates in 2019.

Isolate Organism Origin Year of sampling | mcr and its location
48652 E. coli ST167 urine 2019 mcr-1.1 on IncX4
48796 K. pneumoniae ST231 |ulcer swab 2019 mcr-1.1 on IncX4
48907 E. coli ST744 urine 2019 mcr-1.1 on IncX4
48964 E. coli ST88 urine 2019 mcr-1.1 on IncHI2
49016 E. coli ST539 urine 2019 mcr-1.1 on IncX4
49687 E. coli ST538 urine 2019 mcr-1.1 on Incl2
50279 E. coli ST2766 urine 2019 mcr-1.1 on InclI2
50772 E. coli ST538 urine 2019 mcr-1.1 on IncI2
50774 E. coli ST69 urine 2019 mcr-1.1 on IncX4
51133 E. coli ST117 urine 2019 mcr-1.1 on IncHI2
52110 E. coli ST453 urine 2019 mcr-1.1 on IncX4
52230 E. coli ST1011 blood 2019 mer-1.1 on IncX4
52563 E. coli ST410 wound swab 2019 mcr-1.1 on IncX4
52637 E. coli ST744 blood 2019 mcr-1.1 on IncX4
52857 E. coli ST744 urine 2019 mcr-1.1 on IncX4
53288 E. coli ST538 urine 2019 mcr-1.1 on InclI2
49985 E. cloacae ST54 rectal swab 2019 mcr-4.3 on ColE10
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Summary

Increasing antibiotic resistance has become an emerging issue in past decades. Escherichia coli and
Pseudomonas spp. are among the most common causative agents of infections in humans and animals.
Antibiotic resistant bacteria have been also reported in various wildlife species around the globe. The
aim of this study was to isolate and characterize bacterial strains from cloacal swabs of wild water
birds. Thirty-eight samples from pelican pulli (Pelicanus crispus, n=33; Pelicanus onocrotalus, n=>5)
originating from a nesting colony in Greece were analyzed. By using the MastDisc detection test the
production of enzymes called extended-spectrum beta-lactamases (ESBL) was analyzed. Two isolates
of E. coli were positive for ESBL, in pseudomonads the test was not sufficiently conclusive. Subsequent
susceptibility tests to other groups of antibiotics confirmed resistance to 7 antibiotics, suggesting the
occurence of multi-drug resistant strains. By the method of PCR typing, plasmid-mediated resistance
genes to fluoroquinolones were tested. Based on the results, representative strains were subjected to
whole-genome sequencing on the Illumina platform in order to detect sequence type (ST), antibiotic
resistance genes and plasmid replicons. In the collection of E. coli isolates, plasmids from IncF group,
resistance genes to aminoglycosides, sulfonamides and beta-lactams and sequence type STI1844
predominated. Hence, our results confirmed the presence of antibiotic resistant strains in pelicans,
highligting the role of wildlife animals in spreading of antibiotic resistant bacteria.

Keywords: Escherichia coli; Pseudomonas spp.; antimicrobial resistance; ESBL

Uvod

Rostouci rezistence ke kriticky diillezitym antibiotikim je v posledni dobé aktudlni téma a to
jak na poli humanni, tak i veterinarni mediciny. Mezi vyznamné piivodce infekci fadime
bakterii Escherichia coli a zastupce rodu Pseudomonas (napt. Pseudomonas aeruginosa). E.
coli je soucasti sttevni mikroflory lidi a zvifat, ale existuji i patogenni kmeny, které mohou byt
pri¢inou jak lehCich onemocnéni postihujici napi. mocovy trakt, tak 1 zivot ohrozujicich
systémovych infekci. Riziko onemocnéni vyvolané pseudomonéddami se zvySuje pii Siteni do
uzavienych prostor napt. nemocnic. U imunosupresivnich osob a pacientli upoutanych na ltizko
mohou vyvolat tzv. nozokomidlni infekce, které mohou byt letalni.

Jednim z klinicky nejvyznamnéjSich a velmi rozsifenych mechanismi rezistence je produkce
enzymu tzv. Sirokospektrych beta-laktamaz (ESBL), které narusuji strukturu beta-laktamovych
antibiotik, a snizuji tak jejich ucinek. Geny kodujici ESBL jsou obvykle lokalizovany na
plazmidech, coz jsou mobilni genetické elementy pfitomné u bakterii. Tyto malé kruhové
molekuly DNA se schopnosti replikace mohou byt snadno pfenaseny horizontélni cestou mezi
bakteriemi navzdjem a tim pfispivaji ke zvySeni odolnosti mikroorganismi vici
antimikrobidlnim latkam. Casty vyskyt rezistence byl zaznamenan i u antibiotik ze skupiny
fluorochinolonll. Pfestoze je fadime mezi latky s SirSim spektrem ucinku, jsou mnohdy
piedepisovany na lécbu béznych onemocnéni. Geny odpovédné za tuto rezistenci mohou byt
lokalizované na plazmidu (plasmid-mediated quinolone resistance; geny PMQR), ale i soucésti
chromozomalni DNA.
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Aktualni studie ukazaly, ze vyskyt bakteridlnich kmenti rezistentnich vii¢i antibiotiktim u volné
zijicich zvifat se v dlisledku zvySené kontaminace Zivotniho prostfedi a kontaktu zvitat s lidmi
stava dilezitym problémem veiejného zdravi. Cilem této studie byla izolace a charakterizace
bakteridlnich kmenli ve vzorcich mlad’at pelikdnti (pelikan kadetavy, pelikan bily) z hnizdni

kolonie v Recku.

Material a metody

Selekce a kultivace bakterialnich izolati

V roce 2019 byly z hnizdni kolonie odebrany vzorky kloakélnich vytéra od 38 mlad’at pelikant
(33 vzorkll z pelikdnt kadetavych Pelicanus crispus, 5 vzorkil z pelikana bilych Pelicanus
onocrotalus). Odebrané vzorky byly pomnozeny v peptonové vodé a nasledn¢ inokulovany na
pudy MacConkey agaru s jednou z antimikrobidlnich latek ve 3 po sobé jdoucich pasazich:
ciprofloxacin (0,05 mg/l); cefotaxim (2 mg/l); meropenem (0,125 mg/l + roztok ZnSO4 100
mg/l) a kolistin (3,5 mg/l). Zaveérecnad pasaz byla ockovana na misky s masopeptonovym
agarem, ze kterych byly ziskané kolonie podrobeny druhové identifikaci pouzitim MALDI-
TOF hmotnostniho spektrometru (microflex LT/SH; Bruker). Pomoci teplotni 1yze bakterialni
kultury byla provedena izolace DNA.

Fenotypova a genotypova charakterizace bakterii

Za vyuziti detek¢niho setu MastDisc (Mast Diagnostics, UK) byla u izolata testovana produkce
beta-laktamaz dle pokynii vyrobce. Zaroven byly provedeny testy citlivosti k dalSim skupindm
antibiotik (n=22) pomoci diskové difuzni metody (Oxoid, UK) a citlivost ke kolistinu metodou
Colispot. Vysledky byly porovnany s pramery inhibi¢nich zén dle standardi (EUCAST; CLSI
2015). Metodou polymerazové tetézové reakce (PCR) byla otestovana piitomnost genti
rezistence k fluorochinolontiim.

Celogenomové sekvenovani a bioinformatickd analyza dat

Na zéklad¢ dosazenych vysledkl byly izolaty podrobeny celogenomovému sekvenovani na
platform¢ Hiseq Illumina. Na izolaci genomové DNA bakteridlnich izolati byla pouzita
souprava NucleoSpin Tissue kit a pfiprava knihoven z izolované DNA probéhla s vyuzitim kitu
Nextera XT (Illumina). Po praktickém provedeni sekvenace byla ziskana sekvenac¢ni data za
pomoci assembleru SPAdes pfevedena do formatu fasta obsahujici pouze sekvenci jednotlivych
¢teni slozenych do delSich usekit DNA. Z assemblovanych dat jsme urcili zejména geny
rezistence k antibiotiklim, plazmidy a stanovili kombinaci alel pro urceni sekvencniho typu s
vyuzitim bioinformacnich nastroji. Pro geny rezistence byla vyuzita databaze ResFinder, pro
stanoveni plazmidi PlasmidFinder. Pro vyhodnoceni genli antibiotické rezistence byla
stanovena 100 % délka pokryti a identita v rozmezi 95-100 % s referenc¢ni sekvenci. Sekvenéni
typ jednotlivych izolatl E. coli byl ur¢en pomoci databaze Multilocus sequence typing (MLST
2.0).

Vysledky

Selektivni kultivaci na padéach s antibiotiky bylo z kloakalnich vytéra 38 mlad’at pelikdna
ziskano 26 izolatl E. coli a 10 izolatl pseudomonad. Produkce ESBL byla detekovéna u 2
izolatl E. coli, u pseudomonad nebyl test dostatecné priikkazny. Testovanim citlivosti k dalSim
skupindm antibiotik byla u 23 % izolath E. coli (n=6) zjisténa rezistence k vice nez 7
antibiotikiim (ampicilin, streptomycin, sulfonamidy, tetracyklin, trimetoprim-sulfametoxazol,
chloramfenikol a kyselina nalidixova), zbylé izolaty E. coli byly rezistentni pouze ke kyselin¢
nalidixové. V ptipadé pseudomonad vykazovaly vSechny izolaty rezistenci k 8 antibiotikiim
(ampicilin, streptomycin, trimetoprim-sulfametoxazol, chloramfenikol, cefazolin, kyselina
nalidixova, amoxicilin-klavulanové kyselina a nitrofurantoin) a u 80 % izolatd byla zjiSténa
rezistence k azithromycinu. VSech 36 ziskanych izolatd bylo citlivych na karbapenemy
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(ertapenem, meropenem, imipenem), monobaktamy (aztreonam) a fosfomycin. Testovani genti
rezistence k chinoloniim metodou PCR prokdzalo pozitivitu na gnrS u 3 izolath E. coli, u
pseudomonad bylo 40 % izolath pozitivni na gen aac(6')-Ib-cr. Celogenomovym sekvenovanim
byla zjisténa chromozomalni mutace gyr4 p.S83L podminiujici rezistenci k chinolontim u 81 %
1zolatl E. coli, pticemz 3 izolaty vykazovaly soucasn¢ dalsi typy mutaci a to gyrd p.D87G,
gvrA p.D87N a parC p.S801. U izolatl E. coli byla potvrzena pfitomnost IncF plazmidu v 96 %
pripadii. Nejcastéji zastoupené byly varianty IncFIB, IncFIC a IncFII. Dalsi Casto detekovanou
skupinou byly col-plazmidy prokazané u 14 (54 %) izolath, pficemz pievladal typ Col(MGS828).
V ramci urceni sekvencniho typu E. coli byla zaznamendna mala variabilita, nejvice izolath
nalezelo k ST1844 (n=11). Byly prokazény geny rezistence k antimikrobidlnim latkam ze
skupiny aminoglykosidi, sulfonamidt a beta-laktam?i.

Diskuze a zavér

Studii jsme prokazali pfitomnost bakteridlnich kment rezistentnich na antibiotika u volné
v izolatech chovné driibeze a klinickém materidlu od pacienta, coz ukazuje, Ze nalezeny
ST1844 neni omezen na voln¢ zijici ptaky. Z vysledkt vyplyva, ze slozeni mikroflory volné
zijicich zvifat mize byt ovlivnéno, pfestoze neabsolvovala Zadnou antibiotickou 1é¢bu. Jednim
z davodi mohou byt 1 zbytkové koncentrace antimikrobialnich latek, které se v ramci kolobéhu
dostavaji do zivotniho prostiedi. Adaptaci mikroorganismi odrazi i1 fakt vyskytu
multirezistentnich kment bakterii, které byly ve stievé pelikant detekovany. Migrujici druhy
pak zvysuji riziko $ifeni rezistentnich bakterii napfi¢ dal$imi ekosystémy.

Nejen racionalni preskripce antibiotik v pfipadé potieby, ale 1 ziskavani informaci v oblasti
antibiotické rezistence u lidi, zvifat a v prostiedi jsou nedilnou soucasti k nalezeni zptsobu,
které pomohou omezit Sifeni rezistentnich bakterii.
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Summary
The aim of this study was to isolate and characterize Enterobacterales isolates with reduced
susceptibility to colistin from Red and Black Kites (Milvus milvus and Milvus migrans, respectively) and
to assess their potential risk as vectors and reservoirs of colistin resistance genes. Isolates (6%, n=168)
that showed reduced susceptibility to colistin (3.5mg/L) were identified using MALDI-TOF MS and
tested for mobile colistin resistance genes (mcr-1-mcr-8) by PCR. One mcr-1-positive E. coli isolate
carried mcr-1 gene and was resistant to colistin (MIC > 4 mg/L) and susceptible to 18 antibiotics by
broth dilution and disk diffusion methods, respectively. WGS using MiSeq (Illumina) revealed the mcr-
1-positive E. coli sample belonged to ST2280. The mcr-1 gene was located on conjugative Incl2 plasmid
pDRI164 (59891 bp, GenBank number MK542639). In this study we present the first report of mcr-1
positive E. coli isolate from wildlife in Russia.

Keywords: Escherichia coli; colistin; kite; wildlife; plasmid; landfill; DNA sequencing

Introduction

Colistin is considered a last resort antibiotic that is used for treatment of severe infections
caused by MDR bacteria (WHO, 2016). The use of colistin in food-producing animals is
globally limited or banned with some exceptions where it is being used as a growth promoter
in combination with animal feed in some countries (OIE, 2018). The gene mcr-1 conferring
resistance to colistin has been reported globally in clinical, environmental and wildlife samples
(Jian Sun, 2018). However, the majority of reports come from inpatients and domestic animals
(Wang et al., 2017). Only few reports observed mobile colistin resistance in wildlife (Wu et al.,
2018). Migratory birds can act as sentinels, reservoirs and spreaders of antibiotic resistance
including colistin (Migura-Garcia et al., 2019). The spread of mobile colistin resistance is
worrisome as it may lead to treatment failure in patients with severe infections.

Methods

Cloacal samples (n=168) were collected from Kites in Euroasia (Austria n=6, Belgium n=12,
Czech Republic n=93, Germany n=41 and Russia n=16), enriched in peptone buffer (Ovoid,
England) and cultivated on SuperPolymyxin medium for selection of colistin resistant isolates.
Species identification on selected isolates was performed using MALDI TOF mass
spectrometry. Enterobacterales isolates with reduced susceptibility to colistin were tested for
mcr-1 to mer-8 genes by multiplex PCR (Tarabai et al., 2019) and presence of mcr gene was
verified by Sanger sequencing. As a result, a single mcr-1 positive E. coli isolate (DR164) was
detected and subjected for further typing. PCR-based replicon typing (Carattoli et al., 2005)
was performed to identity the content of plasmid replicon. DR164 underwent antibiotic
susceptibility testing to a set of 18 different antibiotics in addition to colistin using disk
diffusion and broth microdilution methods, respectively (EUCAST, 2019). Conjugation assay
based on filter mating was carried to determine the conjugative property of mcr-1-carrying
plasmid. Whole genome sequencing (WGS) was performed using MiSeq (Illumina) platform
to analyse the genetic content of DR164 isolate and investigate plasmid with mcr-1 gene.
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Results

Overall, 10 (6%, n=168) Enterobacterales isolates showed reduced susceptibility to colistin (£.
coli n=9 and Klebsiella pneumonia n=1). From those selected isolates, one E. coli isolate was
positive for mcr-1 gene (DR164) and originated from a Black Kite sample at Semenovod,
Russia. DR164 isolate was susceptible to all tested antibiotics apart from colistin (MIC > 4
mg/L). WGS analysis revealed DR164 belonged to sequence type 2280. Sequencing and
plasmid transfer experiments revealed the location of mcr-1 gene on a conjugative Incl2
plasmid (pDR164). Plasmid pDR164 showed similarity to IncI2 plasmids found in E. coli
isolates from swine, poultry, human and sewage in USA, Vietnam, Argentina and China,
respectively. Comparison of pDR164 with other plasmids (Figure 1) revealed high similarity in
the backbone, including regions for stability, replication, maintenance and horizontal gene
transfer. An additional similarity between compared plasmids was the variable region carrying
mcr gene. All plasmids contained mcr-1 gene with the absence of other antibiotic resistance
genes.
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Figure 1. BRIG comparison of mcr-1 positive IncI2 plasmid pDR164 (GenBank accession no.:
MK542639) with similar plasmid sequences retrieved from GenBank. Plasmids used for
comparison include pMCR-M19736 (KY471314), pMCR-M 19855 (KY471315) and pG3216
(MF693349) originated from human clinical samples in Argentina, pSLyl (CP015913) from a
swine sample in USA, pVE362 (AP018355) from poultry in Vietnam and
pMCR_WCHEC1604-IncI2 (KY829117) from sewage in China (Tarabai et al., 2019).
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Discussion and Conclusion

We report the first mcr-1 gene in E. coli from wildlife in Russia on a typical IncI2 plasmid and
the first complete sequence of mcr-I-harbouring Incl2 plasmid from wildlife. Based on
previous reports of mcr-1 gene in wildlife and our findings, it appears that mcr-1 gene may have
established a reservoir in wildlife. Considering the global spread of mcr-1 gene, migratory birds
such as black kites may represent a vehicle for dissemination of clinically-important
antimicrobial resistance bacteria and genes.
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Vplyv sezonnych zmien na mikrobialnu asociaciu ovzdusia v chove
hovadzieho dobytka

Effect of seasonal changes on microbial air association in cattle farm

MindzZakova Ingrid, Gregova Gabriela, Szabéova Tatiana, Venglovsky Jan

Ustav hygieny zvierat a Zivotného prostredia, Katedra Zivotného prostredia, veterindrskej legislativy
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Summary

Livestock production has tandency to emitt large amounts of airborne microorganisms, which are
suspected to pose a risk of airborne infection to farm workers, humans in vicinity and to animals on
other farms. According to the present results, season variability is determinant of microbial communities
indoor and outdoor of cattle farm, where the microorganisms can survival in distance more then 100
meters from farm, downwind. To reduce the biological risk, it's necessary to know the behavior of
microorganisms during seasonal changes on the farm and its surroundings, to implement the necessary
protective measures.

Keywords: bioaerosol; airborne microorganisms, cattle farm, seasonal changes

Uvod

Intenzifikdciou zivociSnej vyroby dochddza k emitacii mikroorganizmov a alergénov
rastlinného a zivoc¢isneho povodu do ovzdusia nasledkom ¢oho vzniké riziko ohrozenia zdravia
pracovnikov farmy, ludi azvierat Zzijicich v okoli. Na prezivanie mikroorganizmov
v bioaerosole a jeho Sirenie vplyvaju fyzikalne vlastnosti ovzdusia, ktoré sa pocas ro¢nych
obdobi kontinudlne menia. K redukcii vzniku biologického rizika je potrebné poznat’ spravanie
sa mikroorganizmov pocas tychto zmien na farme aj v jej okoli a na zaklade toho zaviest’
potrebné ochranné opatrenia.

Material a metodika

Vyskum sa vykonaval na farme so 620-timi kusmi hovadzieho dobytka. Chov sa ststred’uje na
odchov krav ur¢enych na mlie¢nu produkciu. Odber vzoriek sa vykonaval v mastali s 278-mimi
dojnicami so zavedenym volnym systémom ustajnenia s leziskovymi boxami s podstielkou.
Fyzikalne parametre ovzdusSia: teplota, vlhkost’ a rychlost’ pridenia vzduchu boli merané
anemometrom Testo 417 a termohygrometer Testo 608-H1. Meranie prebiechalo pocas odberu
vzoriek v chove (v strede mastale, v jej rohoch) a v okoli farmy (20 m a 100 m po vetre), v Case
10:00 — 12:00 hod. Vzorky bioaerosélu sa odoberali aecroskopom MAS-100 Eco. Z jedného
odberového miesta sa odobralo viac vzoriek vzdusnych mikroorganizmov vo vyske 1,5 m nad
zemou. Po expozicii kultivaénych médii praidom vzduchu sa nechali dané média inkubovat’
nasledovne: pre mezofilné baktérie - zivny agar - 24 hod./37 °C, koliformné baktérie - Endo
agar - 24 hod./37 °C a kvasinky a mikromycéty - Sabouraudov agar -72 hod./25 °C. Po od¢itani
sa poéty mikroorganizmov upravili pomocou korekénych tabuliek a prepoéitali na logio KTJ/m?
a na KTJ/m® vzduchu. K $tatistickym analyzam (aritmeticky priemer, $tandardna odchylka,
signifikantny rozdiel a Pearsonov korelacny koeficient) sa vyuzival softvér GraphPad Prism 8.

Vysledky
Fyzikalne parametre ovzdusia su uvedené v tabul’ke 1. Najvyssie hodnoty tepldt sa zaznamenali

v mastal'nom prostredi. Hodnoty relativnej vlhkosti boli pocas jesene ovplyvnené dazdivym
obdobim.
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Tabulka 1. Priemer + Standardnd odchylka fyzikalnych parametrov ovzdusia pocas roznych
ro¢nych obdobi.

Jar Jesen Zima
T (°C) RV (%) v (m/s) T (°C) RV (%) v (m/s) T (°C) RV (%) v (m/s)
chov 18,66 £ 0,74 57,94 + 1,82 0,53 £ 0,88 12,84 + 0,24 94,86 + 0,94 0,27 + 0,63 6,84 + 0,34 70,04 + 0,98 0,15 + 0,68

20 metrov 18,76 +£ 0,32 41,96 + 1,55 0,92 + 1,25 11,10 £ 0,32 97,56 = 0,38 0,45+ 1,03 6,16 + 0,20 60,96 + 0,99 1,06 + 0,32
100 metrov 15,33 £ 0,12 41,46 + 1,30 1,20 + 1,10 10,70 + 0,29 96,96 + 0,57 0,52+ 0,27 6,13 + 0,28 61,03 + 1,53 0,98 + 0,92

Priemery koncentracii mikroorganizmov st uvedené na obrazku 1. V priebehu troch ro¢nych
obdobi sa zaznamenal pokles mezofilnych baktérii v chove dobytka priblizne o jeden rad, avSak
so zvySujucou vzdialenost'ou od farmy ich koncentracia poklesla priemerne o tri rady.

Mezofilné baktérie Koliformné baktérie
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Obrazok 1. Priemerna koncentracia + Standardnd odchylka vySetrovanych koncentracii
mikroorganizmov v ovzdusi pocas réznych roénych obdobi

Vyraznej$i pokles koliformnych mikroorganizmov, priblizne o tri rady sa zaznamenal pocas
jari. V porovnani s chladnejSimi rocnymi obdobiami sa ich vplyv na prezivanie koliformnych
baktérii sa prejavil ich miernej$im poklesom, len o dva rady. Pokles vykazovali aj koncentracie
vzdusnych kvasiniek a plesni, ktoré so zvySujicou sa vzdialenostou od farmy znizovali svoje
pocty o dva rady. Ich najvyssie koncentrécie v chove ako aj v okoli farmy sa zaznamenali na
jar. Statisticka analyza vykazuje signifikantny vyznam poklesu koncentracie mikroorganizmov
so zvysujucou sa vzdialenostou od zdroja na urovni P <0,0001. Korelacnu zavislost’
vykazovali mikroorganizmy k teplote ovzdusia (r = 0,9524) na jar vo vzdialenosti 100 metrov
od farmy. Rovnaky korelacny vzt'ah k teplote vykazovali aj pocty kvasiniek a plesni (r =
0,8982) pricom v chove bola korelacia (r = 0,9393) pocas zimy tiez zaznamenand. Analyza
korelacie ostatnych parametrov nebola signifikantna.
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Diskusia:

Vysledky laboratérnych analyz ovzduSia potvrdzuju pokles poctov mikroorganizmov
suvisiacich s postupnou zmenou ro¢nych obdobi. NajvysSie koncentracie aerobnych
mikroorganizmov boli namerané v chove zvierat vrozmedzi hodnot 2,8 x 10° -
1,3 x 10° KTJ/m?. Vysledky koresponduju s idajmi publikovanymi ClauB (2020), ktory vo
svojej praci uvadza, ze priemerny poéet mezofilnych baktérii v chove dojnic je 5 x 10* KTJ/m3.
Niz8ie pocty koliformnych baktérii suvisia s ich zvySenou citlivostou na environmentéalne
podmienky, ¢o sa odzrkadl'uje na ich koncentréacii nameranej v okoli farmy. Pocty kvasiniek a
plesni v chove dosahovali radovo hodnoty 10° KTJ/m?, ktoré o dva rady prevysuju vysledky
Radha and Jyorji (2015). Priemerné pocty aerobnych mikroorganizmov v chove vo vzorkach
bioaerosolu sa nachddzaji v rozmedzi, ktoré vo svojej praci uvadzaju Silvana et al. (2010).
Pokles mikroorganizmov so vzrastajicou sa vzdialenostou od farmy bol v hodnotach 1,6 x 10°
- 1,3 x 10" KTJ/m>. Podobné zniZenie uvadzaju aj Dungan et al. (2010), ktori zaznamenali
200 m od farmy s 10 000-mi kusmi dojnic pokles o jednu radu vo vzorkach odoberanych proti
vetre a pokles o dva rady po vetre. Mikroorganizmy aj v nizkych koncentracidch vytvaraja
riziko ohrozenia zdravia, nasledkom ¢oho je potrebné dodrZiavat’ ochranné opatrenia (ochranné
pomdcky pre zamestnancov, filtre vo ventilaciti).

Zaver:

Z vysledkov vyplyva, ze teplé rocné obdobia vplyvaji na asocidciu mikroorganizmov
pozitivne, priCom sa ich koncentracia so zvySujucou sa vzdialenostou od zdroja redukuje.
Napriek tomu vzdusné mikroorganizmy stdle predstavujii potencidlny zdroj kontamindcie
zivotného prostredia. Tento vyskum tvori zdklad pre d’alSie Stadid zamerané na vytycCenie
a analyzu rizika ohrozenia zdravia pracovnikov farmy ako aj l'udi Zijucich v okoli farmy.
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Sérologicka prevalence protilatek proti patogenu Borrelia burgdorferi
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Summary

Lyme disease, caused by some strains of bacterial spirochetes Borrelia burgdorferi sensu lato (Bbsl), is
affecting not only humans but also domestic animals. In Europe, B. afzelii, B.
garinii and B. burgdorferi sensu stricto are the primary pathogens in horses. The aim of the study was
to detect anti-Borrelia IgM and IgG antibodies in horses from the Czech Republic and to compare the
incidence in two groups of horses and between regions. In total, sera of 262 horses (247 clinically
healthy horses and 15 horses hospitalized due to symptoms of encephalitis/meningoencephalitis) were
examined by indirect sandwich enzyme-linked immunosorbent assay. The total prevalence was 26 %,
with 27% in clinically healthy horses (IgM in 21% and IgG in 7% and both IgM and IgG in 3% of
horses) and with 20% in horses with clinical signs (IgM in 20% and IgG in 7% and both immunoglobulin
groups in 7% of horses). The highest positivity was in the Zlin region (50%), Karlovy Vary region (42%,)
and Pardubice region (40%). Lyme disease should be taken into account in the differential diagnosis of
a wide range of non-specific clinical symptoms, and appropriate diagnostic methods should be used to
prove it.

Keywords: Borreliosis;, Equines; ELISA; Lyme diseases

Uvod

Bakterie Borrelia burgdorferi sensu lato (s.1.) jsou hlavnimi etiologickymi ptivodci klistaty
pfenasené lymské borelidzy v Evropé (Stanek et al., 2012). U koni toto onemocnéni obvykle
probihd asymptomaticky, ale z nckterych studii jsou zndmé i1 vyskyty koni s klinickymi
pfiznaky, kterymi jsou napi. meningitida, kranidlni neuritida, radikuloneuritida, sporadické
kulhéni, laminitidy, oteklé klouby, citlivost svalli a ubytky hmotnosti (Browning et al., 1993;
James et al., 2010). Od roku 1980 se hustota klistat jako vektora této infekce zvysila a rozsitily
se po Evropé i do oblasti s vy$si nadmotskou vySkou i $itkou. Lze tedy predpokladat, ze zména
klimatu v Evropé usnadniuje Sifeni infekce a zvySeny vyskyt nemoci v dalSich oblastech
(Lindgren a Jaenson, 2006). Naproti tomu v nékterych oblastech, kde nejsou klimatické
podminky vhodné pro preziti klist'at (velké horko a sucho), Lymska borelidza mizi. Protilatky
proti B. burgdorferi s.1. byly v Evropé zjistény napf. u 48% koni ze Slovenska (Stefan¢ikova et
al., 2000) a u 26% koni z Polska (Stefanéikova et al., 2008). V Ceské republice nejsou k
dispozici zadné idaje o séroprevalenci B. burgdorferi s.l. u koni. Koné se v nasi zemi pouzivaji
zejména pro sport, chov a rekreaci, a Casto tedy prichazeji do styku s vektory vySe uvedené
infekce, takze mohou byt vystaveni riziku infekce. Proto bylo cilem této studie zjistit
séroprevalenci B. burgdorferi s.1. u koni z riznych lokalit Ceské republiky.

Material a metody
Celkem bylo k sérologickému vySetieni pouzito 262 vzorki krve odebranych od koni (z vena
jugularis) v letech 2008-2014. Tyto vzorky byly nasledné rozdéleny do dvou skupin: prvni
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skupina se skladala z 247 klinicky zdravych koni pochézejicich z 11 kraji Ceské republiky;
druha skupina zahrnovala séra 15 koni hospitalizovanych na klinice koni na VFU Brno, kteti
vykazovali klinické pfiznaky boreliozy. K jednotlivym konim byly k dispozici tidaje o pohlavi,
véku, plemeni a kraji ze kterych pochazeli. Vzorky byly vySetieny modifikovanou enzymovou
analyzou (enzyme-linked immunosorbent assay, ELISA, TestLine, Praha, CR), ktera se b&Zné
pouziva pro diagnostiku Lymské borelidzy v humanni medicin€é. Pozitivni kontrola byla
ziskéana od firmy Bioveta a.s. Séra koni negativnich na antigen Bbsl, byla pouzita jako negativni
kontrola. V ptipad¢ IgM, byly vzorky s absorbanci A > 0,54 oznaceny za pozitivni, v ptipadé
IgG, byly za pozitivni oznaceny vzorky s absorbanci A > 0,79. Vzorky byly oznaceny za
pozitivni, v pfipadé ze u nich byly detekovany jednotlivé typy protilatek IgM a IgG nebo oboji
zaroven.

Vysledky a diskuze

Protilatky proti B. burgdorferi s.1. byly detekovany u 27% klinicky zdravych koni (1. skupina).
V Evropé byla podobna prevalence zjisténa u koni z Danska, Polska a Itéalie, kde byla zjisténa
séroprevalence 29% (Hansen et al., 2010), 26% (Stefanéikova et al., 2008) a 24% (Ebani et al.,
2012). Burbelo et al. (2011) zjistil mnohem vy33i prevalenci 75% u koni v USA. U koni z Ceské
republiky byly zjistény rozdily v prevalenci dle pohlavi (samci 10% samice 27% a kastrovani
samci 28%). Naproti tomu, Kiss et al. (2011) zjistili u koni z Rumunska vyssi prevalenci u
samctl (14%) oproti samicim (9%). Stefan¢ikova et al. (2008) nezjistili rozdily v prevalenci dle
pohlavi. VySetfeni koné byli rozdéleni do dvou vékovych skupin. Vyssi prevalence byla zjisténa
u koni ve véku 1-10 let (36%) oproti druhé skupiné koni starSich 10 let (22%). Tento vysledek
je vrozporu s vysledky jinych studii, kde byla zjisténa vyssi prevalence u starSich koni ve
srovnani s mlads$imi (gtefanéikové et al., 2000; Egenvall et al., 2001, Stefanéikova et al., 2008;
Hansen et al., 2010; Ebani et al., 2012). Zvifata se béhem zivota setkavaji s klistaty
infikovanymi boreliemi stale Castéji, je tedy pravdépodobné, Ze starsi zvitata byvaji Castéji
infikovana a byva u nich zjistovana vysSi prevalence (Egenvall et al., 2001). Rozdil
v prevalenci B. burgdorferi s.l. byl zjistén 1 v ramci riznych kraji (15-50%). Pocet vzorka
v jednotlivych krajich byl vSak maly a Casto byly zastoupeny vzorky pouze z jedné ¢i dvou
farem v jednom kraji. Prevalence dle riznych lokalit se vyznamné neliSila ani u koni ze
Slovenka (Stefanéikova et al., 2000), Svédska (Egenvall et al., 2001) a Italie (Ebani et al.,
2012). Demografické rozdily v prevalenci B. burgdorferi s.l. 1ze s velkou pravdépodobnosti
vysvétlit riznymi stupni vyskytu klistat v urcitych krajich (Egenvall et al., 2001).

V ptipad¢ druhé skupiny koni s klinickymi ptiznaky encefalitidy/meningoencefalitidy byla
zjiSténa niz$i prevalence (20%) nez u koni bez ptiznakl. Tito koné vykazovali zejména
artropatie spojené s poruchami pohybu, coz byva popisovano ve spojitosti s borelidzou (Steere
et al., 1987). Imai et al. (2011) popsali také neurologické ptiznaky odpovidajici nervové forme
lymské choroby. Skute¢nost, ze pouze 3 koné (n = 15) byli séropozitivni, je v souladu s jinymi
studiemi, kdy zvifata s klinicky se vyskytujicim onemocnénim Casto nevykazovala pozitivni
vysledky pfi sérologickém vySetieni (Imai et al., 2011; Priest et al., 2012).

Zavér

Ceska republika patii k oblastem s vysokym vyskytem infikovanych klistat, je proto vhodné
tuto skutecnost zohlednit pfi provadéni diferencialnich diagnostik u pacientli s nespecifickymi
ptiznaky. Je také nezbytné, aby chovatelé vénovali zvySenou pozornost klinickym ptiznakiim
u svych zvifat a v€as vyhledali veterinarni pomoc, aby mohla probéhnout odpovidajici
diagnostika a pfipadna nasledna terapie.
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Distribuce infek¢ni mykotické dermatitidy u hadi zptasobené
Ophidiomyces ophiodiicola

Distribution of snake fungal disease caused by Ophidiomyces ophiodiicola

Pribyl Michal, Balaz Vojtech

Ustav ekologie a chorob zoozvirat, zvere, ryb a vcel, Fakulta veterindrni hygieny a ekologie,
Veterinarni a farmaceuticka univerzita Brno, Ceska republika

Summary

This study confirms the occurence of snake fungal disease in wild snakes in the Brno Reservoir area.
The causative agent is the ascomycete Ophidiomyces ophiodiicola. The research was conducted
on the most common species in the area, the dice snake (Natrix tessellata). Sampling began in April
2019. Altogether 67 smear samples were examined, 19 individuals showed clinical signs and 14 samples
were confirmed positive by O. ophiodiicola specific gqPCR. This study is intended to help protect wild
snakes. This study was funded by the IGA VFU Brno.

Keywords: Snake Fungal Disease; Ophidiomyces ophiodiicola; Natrix tessellata;, Brno Reservoir

Uvod

V poslednich dekadéach dochazi v globalnim rozsahu k nartstu pfipadii plisnovych onemocnéni
postihujicich populace volné zijicich zvitat. V ptipad¢ plazti se do popiedi dostala mykdza
voln¢ Zijicich hadli ozna¢ovana ,,snake fungal disease (SFD).

Pivodcem SFD je askomyceta Ophidiomyces ophiodiicola. Onemocnéni se projevuje mnoha
symptomy od drobnych deformaci ventralnich stitki az po zavazné destrukce klize, kosterni
svaloviny a mtize vést k uhynu postizenych jedincti (Lorch et al., 2015).

SFD byla pGvodné znama zhadi chovanych v zajeti ze Severni Ameriky, Australie
a Evropy. O. ophiodiicola napada Siroké hostitelské spektrum. Je potvrzena u Celedi Boidae,
Pythonidae, Acrochordidae, Colubridae, Elapidae a Viperidae. Ve volné ptirodé byla SFD
poprvé popsana v roce 2006 v severovychodni ¢asti USA. Zptisobila zde vyrazny pokles
populace chiestySe lesniho (Crotalus horridus) a vroce 2008 chiestySka malého
(Sistrurus catenatus). Toto onemocnéni je jednim z hlavnich problémii ochrany volné zijicich
hadti v Severni Americe (Allender et al., 2011).

V letech 2010-2016 byl proveden prizkum vyskytu SFD ve Velké Britanii, kdy byl ptivodce
prokéazan v 25 ptipadech. Do studie byl zahrnut jeden suspektni vzorek z uzovky podplamaté
(Natrix. tessellata) potvrzujici ptitomnost O. ophiodiicola v Ceské republice (Franklinos et al.,
2017). Druhym ptipadem v kontinentalni Evropé€ byl zachyt z uzovky obojkové (Natrix natrix)
v jiznim Svycarsku v roce 2018 (Meier et al., 2018).

Individualni a popula¢ni dopady SFD v Evropé zlstavaji neobjasnény, stejné tak ptivod ndkazy.

Na tzemi Ceské republiky se vyskytuje 5 druht hadi 2 &eledi a vétsina z nich je podle vyhlasky
MZP &. 395/1992 Sb. hodnocena jako kriticky ohrozeny druh. O. ophiodiicola je aktualng
zafazovéana do programti OIE. Dale je uvedena v Doporuceni Bernské umluvy ¢. 197/2017
pojednavajicim o prevenci Sifeni chorob obojzivelnikli a plaz. Z vyse uvedeného jasné
vyplyva nutnost ziskani novych poznatkt a dat k rozsiteni studia dané problematiky a napomoci
tak feseni celosvétového problému ubytku populaci volné Zijicich zivocicha.

Hlavnim druhem ze sledovanych hadii je uzovka podplamata (N. tessellata), hojné€ rozsifena na
vodni nadrzi Brno. Aktivita téchto uZzovek je na uzemi Ceské republiky pozorovana od jarnich
mésict, pocatku dubna, do konce fijna v zavislosti na teploté prosttedi (Moravec et al., 2015).
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Material a metody

Sbér vzorkt zapocal 12.4.2019 pti vyskytu prvnich samct opoustéjicich zimovisté. Jedinci jsou ruéné
odchytavani pfi prochazeni bfehu Brnénské piehrady. Pii manipulaci s kazdym jedincem pouZzivame
nové jednorazové rukavice pro zamezeni Sifeni patogenu v populaci. Prohlédnutim celého povrchu hada
hledame abnormality na kuzi (poruSeni, 1éze, poranéni). ZvySenou pozornost vénujeme ventralni ¢asti
téla, okoli kloaky a pfechodu hlavy v t€lo. Napadné 1éze vyfotografujeme pro pozdé€jsi posouzeni.
Vysetiované jedince ur¢ime do druhti, provedeme zméteni délky téla, zvazeni télesné hmotnosti a
fotodokumentaci. Stirani klize pomoci tampont je jednoduchd a neinvazivni metoda. Pfi detekci
specifickych 1ézi (Sedohnédé az oranzové krusty a deformace Supin) provedeme stér pouze z téchto mist,
ktery je pro vySetieni dostacujici. V pfipadé odchytu suspektné zdravého jedince provadime stéry z
nahodnych mist, zejména ventralni plochy, ptipadné vytéry krypt transverzalné ulozenych ventralnich
Supin. Sterilni stérovy tampon navlh¢ime v deionizované vod¢. Stér provadime ve sméru od hlavy
k ocasu a je opakovan 5x, pfi¢emz pokazdé pooto¢ime tampon pro vyuziti celého jeho povrchu. Po
provedeném stéru vlozime tampon do zkumavky se silikagelem. Unikatn¢ oznacené vzorky skladujeme
pii -20 °C do vySetfeni. Detekce piitomnosti O. ophiodiicola ve vzorcich je provadéna pomoci
publikované molekularné-genetické metody qPCR, které piedchazi izolace DNA pomoci bézného
izola¢niho kitu (Bohuski et al., 2015). Po vyjmuti stérového tamponu ze zkumavky oddélime pomoci
skalpelové Cepelky polovinu buniCité casti. Po vlozeni do2ml zkumavky opatifené o-krouzkem
obsahujici 100 mg keramickych kulic¢ek a 125 pl Prepman Ultra Sample Preparation Reagent provedeme
cyklus nékolika homogenizaci, centrifugaci a ohfevu. Nasledné¢ odebirame supernatant a uchovavame
pii -80 °C. Pro qPCR pouzivame Roche Probes Mastermix, jehoz smési je 5,75 ul H,O, 0,5 pl ITS
Primer-F, 0,5 pl ITS Primer-R, 0,25 pl SFD Probe, 0,5 pl BSA a 5 ul 10x ztedéné DNA. Jako pozitivni
kontrola a kvantifika¢ni standard slouZzi gBlock fragment DNA (Bohuski et al., 2015). Samotna reakce
a analyza probiha v pfistroji LightCycler480. Za pozitivni vysledek jsou povazovany pouze vzorky
s typickym sigmoidnim rustem fluorescence.

Vysledky

Béhem sezény v roce 2019 jsme ziskali vzorky z 67 jedincti uzovky podplamaté (N. fessellata). Mezi
jedinci prevazovalo samci pohlavi o délce jedinci v rozmezi 170-720 mm. Samici pohlavi bylo
zastoupeno v mensi mife s délkou jedinci vrozmezi 530-940 mm. Pocet 19 jedinci vykazovalo
specifické kozni 1éze. 14 jedincu bylo pozitivné testovano na piitomnost O. ophiodiicola. VS$ichni
nakazeni jedinci vykazovali typické kozni 1éze. Dalsi druhy vyskytujici se na lokalitaich vodni nadrze
Brno — uzovka obojkova (V. natrix) a uzovka hladka (Coronella austriaca) byly zaznamenany v fadech
kusit jedinct. VSechny byly testovany na pfitomnost patogenu s negativnim vysledkem.

Diskuze

Vyskyt askomycety O. ophiodiicola na testovanych jedincich potvrzuje zdznam patogenu na uzovce
podplamaté (N. tessellata) na vodni nadrzi Brno z roku 2016 (Franklinos et al., 2017). Poukazuje také
na vyskyt patogenu nejen na uzemi Velké Britanie, ale i v kontinentalni Evropé ve vétSi mite, neZ byl
zachyt 2 ojedinélych publikovanych nalezii. VSichni pozitivné testovani jedinci spadaji do rodu Natrix,
z ¢ehoZ vyplyva mozna nachylnost rodu k tomuto onemocnéni (Meier et al., 2018). Oba zastupci tohoto
rodu maji podobné biologické vlastnosti, kdy zejména skupinové vyuzivani biehti vodnich ploch
a spole¢nych hibernakul pravdépodobné pfispiva k rozvoji onemocnéni v populacich. Cetnost 1ézi na
pozorovanych jedincich se zvySovala s jarni a podzimni aktivitou v souvislosti s hibernaci hadd. Pocet
pozitivnich samcti vyrazné pfevysuje pocet nakazenych samic, coz také podporuje domnénku pienosu
patogenu zejména spole¢nym vyuzivanim stejnych prostor. Pozorované 1éze byly mensiho rozsahu a
nezpusobovaly destrukce podobné zaznamiim v Severni Americe. Pfedpokladame, Ze patogen
postihujici hady v Ceské republice nema fatalni dopady na jejich populace.

Zavér

Zavérem je tieba podotknout, Ze jiz nyni mizeme potvrdit vyskyt patogenu v populaci hadi na vodni
nadrzi Brno ve vét§im méfitku, nez bylo doposud publikovano. Otdzkou zustava, do jaké miry je
vénovana pozornost zdravotnimu stavu volné Zijicich plazl. Z pocatku nasi laboratorni prace jsme se
potykali s problémy s detekci patogenu ve vzorcich DNA. Za pomoci zahranic¢nich kolegt, jejich
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zab&hlych metod a vysoce odborného piistupu Mgr. Vojtecha Balaze, Ph.D., mlizeme dnes bezpecné
testovat dalsi vzorky s jistymi vysledky. S aktualni podporou Interni grantové agentury VFU Brno
mame potiebné prosttedky pro testovani velkého poctu vzorkll a posouvame tim na$ vyzkum na
mnohem vyssi Groven. Aktualni problematika plisiovych chorob, zejména obojzivelnikl a netopyru, je
na velmi vysoké védecké urovni. Nasi snahou je ve spolupraci zejména s Agenturou ochrany ptirody a
krajiny a Narodnim muzeem v Praze pozvednout vyznam naSeho vyzkumu a pfispét tak k ochrané volné

werer oy

Zijicich hadti na uzemi Ceské republiky.
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Forgotten parasites? Hepatozoon spp. from Iranian reptiles
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Summary

Hundreds of hemogregarine species are known but just a fraction of them is molecularly characterised.
Until the molecular characterisation is complete, many of these parasites are ignored. Besides,
morphological similarity within the hemogregarine group undermine the reliability of morphology-
based taxonomic positions of individual species. In this preliminary study, we are exploring possibilities
of identification of blood parasites with already existing species.

Keywords: Iran;, Haemoparasites, Hepatozoon, Reptiles

Introduction

Reptiles are the most abundant group of the tetrapods infected by hemogregarines of the genus
Hepatozoon. As members of the phylum Apicomplexa, Hepatozoon species are obligate
intracellular parasites. In their complex life cycle, specific life-stages invade the internal organs
and the erythrocytes of their vertebrate host. In the erythrocytes of the reptiles, trophozoites and
gametocytes take their place. To close the parasite life cycle, a hematophagous invertebrate is

needed for evolving of infectious oocysts and transmission to the new vertebrate host (Smith,
1996; Telford, 2009).

During the last century, plenty of hemogregarine species were described based often on the
poor morphology of intraerythrocytic stages. Later, with the tools of molecular biology, many
reevaluations, redescriptions, and generic allocations within hemogregarines have been done.
The genetic features important for the complex diagnosis are still missing for the vast majority
of hemogregarines. In present work, a complex approach is applied to characterise
hemogregarines in two reptiles from Iran, the snake Zamenis longissimus and the lizard
Pseudopus apodus. On the base of our findings, initial differential diagnosis is suggested.

Material and Methods

Free-living reptiles were captured during June 2016 in the Northern Iran: three individuals of
the snake Z. longissimus and one individual of the lizard P. apodus. Blood collection was
performed from the ventral tail vein. Air-dried blood smears were fixed with absolute methanol
and stained with Giemsa stain. Blood smears were microscopically examined for parasite
morphometry and morphology. Parasitaemia intensity was estimated as the percentage of
infected erythrocytes found in approximately 10* erythrocytes. From ethanol-preserved blood
samples, genomic DNA was extracted using a commercial kit. Parasites DNA was detected by
primers EF/ER targeting a 1500 bp long fragment of the nuclear 18S rRNA gene (Kvicerova et
al., 2008). Obtained sequences were phylogenetically analysed (Mr Bayes, PhyML).

Results

Microscopically, intraerythrocytic gamonts were observed in 2/3 Z. longissimus and 1/1 P.
apodus with parasitaemia 1.1, 1.4 and 0.03 % respectively. Gamonts found in the blood of Z.
longissimus (Fig. 1A) had an elongate shape and were folded in the capsule. Gamonts nuclei
were indistinct. Infected erythrocytes showed a zone of dehaemoglobinisation and hypertrophy
of the cytoplasm. The gamonts were positioned tightly parallel to the nuclei and measured 13.2
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x 3.8 um on average. In the blood smear of P. apodus, broadly elongate gamonts enclosed in
the thin capsule were observed (Fig.1C). Gamonts nuclei were well-demarcated and positioned
centrally. Two cytoplasmatic inclusions with diameter 1 pm were regularly seen next to the
gamont nucleus. No effect on the host cell was observed. Gamonts measured 13.2 X 4 um on
average.

Sequence and phylogenetic analyses based on 18S rDNA fragment revealed that present
isolates are unique members of the genus Hepatozoon (Fig. 2).

E_
-

r . 10 um

Figure 1. Intraerythrocytic stages (gamonts) of Hepatozoon spp. A Gamont of Hepatozoon sp.
found in the blood of Z. longisimus by present study. B Hepatozoon colubri in the blood of
Zamenis longisimus, a drawing adapted from Borner (1901), scalebar was not provided. C
Gamont of Hepatozoon sp. found in the blood P. apodus by present study. D Hepatozoon
ophisauri in the blood of Pseudopus apodus observed by Finkelstein (1908), scalebar was not
provided.

Hepatozoon domerguei KM234647 - Madagascarophis colubrinus (snake), Madagascar
Hepatozoon chinensis KF939620 - Elaphe carinata (snake), China
Hepatozoon ayorgbor EF157822 - Python regius (snake), Ghana
1ea[— Hepatozoon sp. FJ719818 - Abrothrix olivaceus (rodent), Chile
Hepatozoon gamhami JQ746622 - Psammophis schokari (snake), Saudi Arabia
Hepatozoon sp. MH924609 - Aethomys chrysophilus (rodent), South Africa
Hepatozoon aegypti MH198742 - Spalerosophis diadema (snake), Saudi Arabia
Hepatozoon sp. - Pseudopus apodus (lizard), Iran
o8re [Hepatozoon domerguei KM234646 - Madagascarophis colubrinus (snake), Madagascar
Hepatozoon domerguei KM234649 - Furcifer sp. (lizard), Madagascar
st Hepatozoon sp. MH924612 - Neoromicia zuluensis (bat), South Africa

L Hepatozoon sp. HQ734788 - Tarentola mauritanica (lizard), Algeria
—— Hepatozoon caimani MF435048 - Caiman yacare (alligator), Brazil Hepatozoon
Hepatozoon boigae AF297085 - Boiga irregularis (snake), Australia (reptiles, rodents, bat)

Hepatozoon sp. KJ408532 - Zamenis situla (snake), ltaly
LTS8 Hepatozoon sp. KJ408531 - Zamenis lineatus (snake), Italy
0.7/62 Hepatozoon caimani KJ425235 - Caiman yacare (alligator), Brazil

Hepatozoon cuestensis KC342528 - Crotalus durissus terrificus (snake), Brazil
Hepatozoon seychellensis KF248565 - Grandisonia alternans (caecilian), Seychelles
Hepatozoon sipedon JN181157 - Nerodia sipedon (snake), Canada
Hepatozoon angeladaviesae MG519501 - Philothamnus hoplogaster (snake), South Africa
Hepatozoon sp. - Zamenis longissimus (snake), Iran
751 Hepatozoon massardii KC342526 - Crotalus durissus terrificus (snake), Brazil
Hepatozoon cevapii KC342525 - Crotalus durissus terrificus (snake), Brazil
Hepatozoon fitzsimonsi KRO69084 - Kinixys zombensis (turtle), South Africa

11

Hepatozoon felis AY620232 - Felis catus (cat), Spain Hepatozoon - carnivores
Karyolysus paradoxa KX011039 - Varanus albigularis (lizard), South Africa Karyolysus
Hemolivia mauritanica KF992705 - Testudo graeca (tortoise), Syria Hemolivia
Haemogregarina stepanowi KF257927 - Mauremys rivulata (turtle), Syria Haemogregarina s. s.
IDU LODZ “ID‘l‘)‘IlH ‘005 JUCH} :

Figure 2. Phylogenetic tree of hemogregarines showing our two unique isolates (marked in
bold) as related to the known Hepatozoon species.
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Discussion

From the Middle East, only two Hepatozoon species are characterised morphologically and
genetically: Hepatozoon aegypti Bashtar, Boulos and Mehlhorn, 1984 and Hepatozoon
garnhami (Saoud, Ramdan, Mohammed and Fawzi, 1996) from Egypt, both genetically and
morphologically different from present isolates. By thorough literature review of decades to
century-old records, plenty of hidden hemogregarine species of reptiles from the Middle East
have been uncovered. For now, more than 40 species descriptions have been considered as
relevant for differential diagnosis. After a morphological comparison and considering
geographical and biological traits of the parasites and their vertebrate hosts, two Hepatozoon
species appear to be sharing the most of particular features with the present findings.
Hepatozoon sp. found in the blood of Z. longissimus is suspected to be Hepatozoon colubri
(Borner, 1901) (Fig. 1B) and Hepatozoon sp. found in the blood of Pseudopus apodus is
suspected to be Hepatozoon ophisauri (Tartakovskii, 1913) (Fig. 1D) (Borner, 1901;
Finkelstein, 1908; Tartakovskii, 1913). Further thorough study is needed for confirmation of
these preliminary results.

Conclusions

Generally, it is not appropriate to determine Hepatozoon species based on morphology due to
their similarity. In this case, both observed parasite species seem to be morphologically specific,
i.e. dehaemoglobinisation zone and tight connection with the host cell nucleus or cytoplasmatic
inclusions. These features (or their combination) are very rare or were not found in relevant
hemogregarine species, what facilitates the species identification process.

Many of hemogregarines are, as it were, forgotten, noted in old but valuable papers only.
Hepatozoon colubri and H. ophisauri are two species firstly described more than a century ago.
Now, they are candidates for upcoming taxonomic reevaluation, after which they could reliably
complement biodiversity and the phylogenetic mosaic of the genus Hepatozoon.

References
BORNER, C. Untersuchungen iiber Hémosporidien. FEin beitrag zur kenntniss des genus
Haemogregarina Danilewsky. Zeitschrift fiir wissenschaftliche Zoologie. 1901, vol. 69, s. 398-416.

FINKELSTEIN, N. J. Parasites endoglobulaires du sang chez les animaux a sang froid du Caucase.
Archives des Sciences Biologique. 1908, vol. 13, s. 132-164.

KVICEROVA, J.; PAKANDL, M.; HYPSA, V. Phylogenetic relationships among Eimeria spp.
(Apicomplexa, Eimeriidae) infecting rabbits: evolutionary significance of biological and morphological
features. Parasitology. 2008, vol. 135, s. 443-452.

TARTAKOVSKII, Mikhail Gavrilovich. Gemogregariny. In Obyasnenia k exponatam laboratorii na
Vserossiyskoy Gigienicheskoy vystavke v g. S. Petersburge. Seljskohozyaystvenno-Bakteriologicheskoy
Laboratorii, Otdelenie protozoologii. S. Petersburg: Glavnoe upravlenie zemleustrojstva i zemldelija,
Departament’ Zemledelija, 1913. s. 63—67.

TELFORD, Sam. Hemoparasites of the Reptilia: Color Atlas and Text. Boca Raton, Florida: CRC Press,
2009. 394 s. ISBN 978-1-4200-8040-7.

SMITH, T. G. The genus Hepatozoon (Apicomplexa: Adeleina). Journal of Parasitology. 1996, vol. 82,
s. 565-585.

Corresponding author: Kristina Zechmeisterova, MVDr., Dpt. of Biology & Wildlife Diseases, FVHE
UVPS Brno, Palackého tf. 1946/1, 612 42 Brno, H17325@vfu.cz

123



Sekce 5 Veterindrni ekologie a choroby volné Zijicich zvirat

Is more dangerous to go to the zoo or to parks in Brno?
Detection of infectious agents of selected zoonotic diseases.
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Summary

Wildlife animals and ticks play an important role in maintaining and spreading zoonoses in nature but
also in captive animals. The aim of this study was to find out and compare prevalence of Rickettsia sp.
and Anaplasma phagocytophilum in ticks in ZOO Brno and in surrounding area during years 2014-
2018. In total, 166 and 390 ticks were collected in ZOO Brno and in surrounding area (parks in Bystrc
and Pisdrky), respectively. Pathogens were detected by PCR. In ZOO Brno, Rickettsia sp. was detected
in four (5.7%) samples and A. phagocytophilum in one (1.4%) sample. In surrounding area, Rickettsia
sp. was detected in 23 (20%) samples and A. phagocytophilum in four (3.5%) samples. In addition, B.
burgdorferi s.l. was detected in 11 (15.7%) samples from ZOO Brno. The results of our study show that
there is the higher risk of transmission of zoonotic infections in surrounding areas compared to the ZOO
Brno.

Keywords: Rickettsia sp.; Anaplasma phagocytophilum; Borrelia burgdorferi s.l.; ticks; zoo,
prevalence; PCR; Real-time PCR

Introduction

Ticks play an important role in maintaining and spreading of zoonoses in nature but also in
captive animals. They are reservoirs of infection and vectors of diseases called ,,vector-borne
disease “, caused e.g. by Rickettsia sp., Anaplasma phagocytophilum and Borrelia burgdorferi
s.l. These bacterial infections can cause health problems to the animals and humans. Rickettsia
helvetica is widespread in the Czech Republic. In case of infection, there are non-specific
clinical signs like rash, meningitis, and inflammation of the heart muscle. Anaplasma
phagocytophilum causes granulocyte ehrlichiosis. Borrelia burgdorferi s.l. is the cause of the
disease called Lyme disease, which is the most common tick-borne infection in the Czech
Republic. According to a report by the State Institute of Public Health, the incidence of this
disease increased by 61% in 2016 compared to the previous year. There is information about
prevalence of selected zoonotic diseases in ticks, however data on prevalence in zoo animals
and area of zoo are missing. It can be supposed that there will be much higher risk of vector-
borne infection due to the higher species spectrum, higher concentration of animals and direct
contact between animals and humans.

The aim of our study was to find out and compare prevalence of Rickettsia sp. and
A. phagocytophilum in ticks at ZOO Brno and in areas around zoo during years 2014-2018. In
addition, detection of B. burgdorferi s.1. in ticks was performed at ZOO Brno.

Material and Methods

During years 2014-2018, ticks were collected by flagging in area of ZOO Brno along the
sidewalks where visitors of zoo are moving, around children playground and close to enclosure
of llamas, horses, and birds. For comparation the prevalence, ticks were collected also in
surrounding area (parks in Bystrc and Pisarky), where a lot of people are usually walking. In
total, 166 and 390 ticks were collected in ZOO Brno and in surrounding area, respectively. All
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of ticks were identified as Ixodes ricinus. Ticks from ZOO Brno were divided into 70 samples
and ticks from parks into 115 samples, according to developmental stage (nymph, adult) and
gender (male, female).

The DNA from ticks was isolated by NucleoSpin Tissue (Macherey-Nagel, Diiren, Germany).
Bacteria Rickettsia sp. was detected by simple PCR using primers CS 78 and CS 323 to amplify
gene gltA (Labruna et al., 2004) and 4. phagocytophilum was detected by nested PCR using
primers ge3a and gelOr in the first step and ge9f and ge2 in the second step to detect gene 16S
rRNA (Massung et al., 1998). Rickettsia sp. and A. phagocytophilum positive samples were
purified and confirmed by sequencing (Macrogen, Amsterdam, the Netherlands). Bacteria B.
burgdorferi s.1. was detected by real time PCR using primers pl6Swt-fwd and pl6Swtrev to
amplify gene Borrelia 16S tTRNA (O’Rourke et al., 2013).

Results and Discussion

In the case of ZOO Brno, Rickettsia sp. was detected in four (5.7%) samples and
A. phagocytophilum in one (1.4%) sample. In surrounding area, Rickettsia sp. was detected in
23 (20%) samples and A. phagocytophilum in four (3.5%) samples. In addition, B. burgdorferi
s.l. was detected in 11 (15.7%) samples from ZOO Brno. The results of our study show that
there is the higher risk of transmission of infections in surrounding area compared to the ZOO
Brno. Regarding the direct detection of zoonotic pathogens in ticks, our results from ZOO Brno
are the case of B. burgdorferi s.1. lower, but in the case of Rickettsia sp. comparable to the
results from study carried out in the Czech Republic in recent years. Honig et al. (2017) detected
B. burgdorferi s.l. by PCR/ESI-MS in 21% and Rickettsia sp. in 4% of ticks 1. ricinus collected
in southern Bohemia. The prevalence of Rickettsia sp. in ticks from surrounding are of the ZOO
Brno was much higher compared to the results of Honig et al. (2017. In contrast, prevalence of
A. phagocytophilum in our study was lower compared to 5.1% prevalence in ticks from South-
West Slovakia (Svitalkova et al., 2015) detected by real-time PCR.

Amplification

3000
2800 £

2000

RFU

1500

1000

500

Cycles

Graph 1. Detection of B. burgdorferi s.1. by real-time PCR.
Positive samples were amplified to the 37th cycle. RFU - relative fluorescence units, cycles -
number of cycles in real-time PCR, PK - positive control of B. burgdorferi s.1.
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Conclusion

In this study, current data on the prevalence of selected zoonotic pathogens in vectors (ticks) in
the ZOO Brno and surrounding area of Brno were obtained. Zoo animals and people (staff and
visitors) in zoo and visitors of parks are in a risk of zoonotic infections (Rickettsia sp.,
A. phagocytophilum and B. Burgdorferi s.l.), that is why they should do preventive measures to
minimize the risk of infection.
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Of mice and men — zoonotic diseases in rodent and insectivore reservoir
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Summary: This study shows results of zoonotic pathogens survey in 7 rodent and 5 insectivore species
from a single rural locality. Total of 504 samples was collected and screened using various PCR and
gPCR assays. We searched for zoonotic pathogens present and for preferential reservoir hosts of each
pathogen. We found Anaplasma phagocytophilum, Borrelia burgdorferi Rickettsia sp., Leptospira
interrogans, Bartonella spp. and Babesia sp. to be present on our study site, no samples tested positive
for B. miyamotoi. Prevalence of each pathogen and each reservoir host taxon were calculated.

Keywords: zoonosis, prevalence, Lyme disease, leptospirosis, anaplasmosis, babesiosis, rickettsiosis,
field mouse, bank vole, common vole, white-toothed shrew

Introduction

Rodents are important reservoir hosts of many zoonotic diseases, in Central Europe we recognize more
than 20 zoonoses with rodent reservoirs (Han et al., 2015). Some of these diseases cause severe health
impacts (i.e. tick-borne encephalitis or tularaemia), while other usually manifest with mild symptoms,
but even within those there are cases of serious health problems and fatal cases (i.e. Silva-Pinto et al.,
2014). Rural and recreational areas are particularly important in case of rodent-borne diseases, because
pathogens from wild, synanthropic and domestic animals are in close contact with each other and also
with humans (Sharareh et al., 2017).

Our sampling site (village Sala$) is being studied as part of field education of veterinary
students. We have continual record of numbers and species of collected rodents and
insectivores, as well as samples from each animal. This material allowed detailed survey of
zoonotic pathogens present on the site, their host preferences and prevalence. The pathogens
examined in this study were bacteria Anaplasma phagocytophilum, Borrelia burgdorferi and
B. miyamotoi, Rickettsia sp., Leptospira interrogans, Bartonella spp. and protozoan Babesia

sp.

Material and Methods

The study site is located in village Sala$ in Chtiby Mountains (GPS coordinates 49°0822.2"N
17°21'35.1"E). Since autumn 2014 we annually do field trips to the site to study and collect
small mammals as part of practical education of UVPS Brno students. The animals are trapped
using baited spring mouse traps. Trapping effort changes between years, on the average we do
1200 trap/nights every year. Every acquired animal was dissected, examined macroscopically
and samples of macroscopic parasites and tissues were collected. Tissue samples (liver, heart,
kidney, spleen and muscle) were stored in pure 95% ethanol. Over the six years of the study we
have processed 504 animals belonging to 7 rodent species (Apodemus agrarius, A. flavicolis,
A. sylvaticus, Microtus arvalis, Mus musculus, Myodes glareolus, Rattus norvegicus) and 5
insectivore species (Sorex araneus, Sorex minutus, Crocidura suaveolens, Crocidura leucodon,
Neomys fodiens). Two species of field mice (Apodemus flavicolis and A. sylvaticus) are not
easily determined unambiguously and are thus referred to as “Apodemus sp.”

DNA of each individual was isolated from mixture of tissues to increase likelihood of detecting
pathogens with various predilection organs. DNA was isolated using commercial kit
NucleoSpin Tissue (Macherey-Nagel, Germany). Anaplasma phagocytophilum, Rickettsia spp.
and Babesia sp. presence was detected using in lab developed assays (Balazova et al., in prep.).

127



Sekce 5 Veterinarni ekologie a choroby volné Zijicich zvirat

In case of Anaplasma phagocytophilum and Rickettsia sp. duplex qPCR with specific probes
assay was used. Babesia spp. was detected using qPCR with primers designed in our lab
detecting Babesia s. stricto and mastermix with SYBR Green. This dye allows further
examination of positive results and positive samples verification by melt temperature of
amplified fragments. Borrelia burgdorferi a and B. miyamotoi were detected using simplex
qPCR. B. burgdorferi assay was performed following Leutenegger et al. (1999), in case of B.
miyamotoi we used primers and probe as described in Sato et al. (2014). Presence of Leptospira
interrogans was detected by duplex PCR (Ahmed et al., 2012) with further visualisation of
products on 1.5% agarose gel. For Bartonella spp. standard PCR (Schorn et al, 2011) was used.

Results and Discussion

The most abundant rodent species collected were field mice (Apodemus flavicolis, A. sylvaticus,
297 animals), and bank voles (Myodes glareolus, 125 animals), in insectivores the most
common were white-toothed shrews (Crocidura suaveolens, 25 animals). In these taxa we also
found the highest diversity of pathogens (see tab. 1). We collected only 8 common voles
(Microtus arvalis), likely due to the habitat preferences of the species (the locality is within
forested area), but even in those few animals we found 3 target pathogens (Leptospira
interrogans, Borrelia burgdorferi and Bartonella spp.).

Table 1. Zoonotic pathogens found in small mammal species.

Apodemus | Apodemus | Myodes Microtus | Sorex Sorex Crocidura | Crocidura
sp. agrarius glareolus | arvalis araneus minutus suaveolens | leucodon
Anaplasma . % < % y
phagocytophilum
Rickettsia sp. X X X X X
Babesia s. str. X X X X
Ifeptospzm % % % %
interrogans
Borrelia . % % % y %
burgdorferi s.l.
Borrelia
miyamotoi
Bartonella sp. X X X X X X

The results clearly show differences in prevalence of various pathogens among reservoir host
species (see tab. 2). Relatively high prevalence (12 %) of Leptospira interrogans was found in
bank voles (Myodes glareolus). This corresponds quite well with findings from Germany
(Fisher et al., 2017), where Leptospira spp. prevalence in bank voles was 7.8 %. However,
prevalence of Leptospira in field mice was much higher in Germany than in our study.
Anaplasma phagocytophilum seems to prefer field mice (4podemus spp.) on our study site. The
main reservoirs for Borrelia burgdorferi s.1. on this locality are striped field mice (Apodemus
agrarius) and probably also commons voles (Microtus arvalis). We cannot say this with
certainty due to limited number of samples (we had 3 positive in 8 total, prevalence 37.5 %).
This could confirm the role of common vole as important reservoir host of Lyme disease in
Central Europe as suggested by Tkadlec (2019). B. myiamotoi was not found in any tested
sample. Very interesting and novel finding is high prevalence (24 %) of Rickettsia spp. in lesser
white-toothed shrews (Crocidura suaveolens), which could be revealing new potential reservoir
for these pathogens. High prevalence of various Bartonella species in both insectivore and
rodent hosts is not surprising, as similar results are known from other studies (i.e. Obiegala et
al., 2019).

Table 2. Prevalence of found pathogens in the most abundant reservoir species.
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Apodemus sp. ‘;lg :CZEZZMS Mpyodes glareolus s{r;‘feljgss
Anaplasma (%) 8.75 (26/297) 6.25 (2/32) 4.80 (6/125) -
Rickettsia (%) 7.07 (21/297) 6.25 (2/32) 1.60 (2/125) 24.00 (6/25)
Babesia (%) 5.05 (15/297) 3.13 (1/32) 1.60 (2/125) 4.00 (1/25)
Leptospira
interrogans (%) 5.72 (17/297) 3.13 (1/32) 12.00 (15/125) -
Borrelia
burgdorferi s.1.(%) |9.06 (27/297) 25.00 (8/32) 2.40 (3/125) -
Bartonella spp. (%) |72.73 (216/297) 50.00 (16/32) 56.00 (70/125) 12.00 (3/25)
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Summary

Predator behaviour can be determined by many factors such as prey availability, individual and habitat
characteristics, and intraspecific or interspecific factors. Using satellite telemetry, we document the
pattern of spatial responses of the Red Kites (Milvus milvus) to increasing availability of its dominant
prey, the Common Vole (Microtus arvalis), from 2018 to the beginning of 2020 in the Breclav District,
Czech Republic. We found a relationship between the population density of Common Voles and home
range size of Red Kites. Home range sizes decreased between the winters of 2018 and 2019 when prey
density increased to a medium level. Based on the data of three censuses (January 2018, 2019 and 2020)
focused on wintering Red Kites at communal roosts in the same region, we analysed the numerical
response of these raptors to vole density. Wintering numbers of Red Kites did not respond to increasing
prey density until it increased to the highest level in winter 2020. These results suggest that spatial and
numerical responses of Red Kites differ in sensitivity to increases in vole density and are therefore
triggered at different periods of the vole population cycle.

Keywords: Birds of prey, communal roosting; home range size; population density, prey availability;
Rodentia

Introduction

Predators, both mammalian and avian, can respond to variation in food resource availability
through a series of changes triggered by prey density. Individual responses include changes in
foraging and spatial behaviour, such as changes in predation rates and home range size. At the
population-level, predators can respond numerically by changing their breeding success and
population density (Gilg et al. 2006).

The Common Vole (Microtus arvalis) represents an important prey item in the diet of Red Kites
(Milvus milvus; Horak 2013). In 2019, a huge population outbreak of the Common Vole was
observed across Europe including the Czech Republic (Jacob et al. 2020). Prior to that, vole
population densities were relatively low in 2017 and steadily increased in 2018, allowing us to
observe differences in sensitivity of different responses to changes in food availability.
Therefore, the objective of this three-year study is to document the patterns of spatial and
numerical responses of wintering Red Kites to increasing vole population densities from winter
2018 throughout winter 2020.

Material and Methods

Our study area was situated in the Bfeclav District in southern Moravia, Czech Republic. Three
individuals of Red Kites were tagged as pulli whilst in the nest and fitted with GPS/GSM
loggers in 2016. These individuals occupied the study area during the study period, from 2018
to the beginning of 2020, continuously. Monthly home range (HR) sizes were determined as
95% Minimum Convex Polygons in km? using the ArcGIS software. Data on the numbers of
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wintering Red Kites in January 2018, 2019 and 2020 were obtained by direct censuses by a
team of local birdwatchers at four (2018) and five (2019, 2020) communal roosts, respectively.
Vole population densities were monitored using a burrow index in forage fields in the Bfeclav
District, which is publicly available from the Central Institute for Supervising and Testing in
Agriculture, Brno. Common Vole densities in winters 2017/2018, 2018/2019 and 2019/2020
were considered as low, medium and high, respectively. We applied two generalized linear
mixed models (GLMM) to analyse the variation in 1) log-transformed HR size and 2) the
numbers of wintering Red Kites throughout three winters. The best-supported model was
selected according to the lowest Akaike’s information criterion for small sample size (AICc).
A difference in AICc (AAICc) between a model with predictor and intercept-only model greater
than two was considered as strong evidence for a particular model. The R package blme was
used to fit the GLMMs.

Results

The mean index of vole density differed considerably between the winters 2017/2018,
2018/2019 and 2019/2020 (Fig. 1). The model for HR with predictor obtained large support
(AAICc =5.6) over the model without it, suggesting that HR sizes decreased between the winter
of 2017/2018 and 2018/2019 when prey densities increased to a medium level (Fig. 1b). In
numerical response analysis, the data also provided support to the GLMM with predictor
(AAICc = 48.94). As suggested by Fig. 1c, wintering numbers of Red Kites did not respond to
increasing prey densities until the densities of the Common Vole increased to the highest level
in the winter of 2019/2020.
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Figure 1. (a) Population density of the Common Vole in the Bfeclav District during the study
period (2018-2020). Vole density is plotted on a log scale. The shaded bars indicate winter
periods used in the study. (b) Log-transformed home range sizes of three Red Kites plotted in
response to increasing population densities of the Common Vole within non-breeding periods
in winter 2017/2018 (low density), 2018/2019 (medium) and 2019/2020 (high). (c) Numbers of
wintering Red Kites plotted in response to increasing Common Vole population densities in
winters 2017/2018 (low density), 2018/2019 (medium) and 2019/2020 (high).

Discussion
We found that spatial responses of Red Kites to increasing prey availability occurred at medium
densities one year earlier than the numerical response of wintering Red Kites. The number of
roosting Red Kites did not change until the prey densities were high. These results suggest that
there is a time lag between spatial and numerical response of Red Kites to increasing vole
availability.

HR sizes of Red Kites have been studied by various authors (Nachtigall et al. 2003; Pfeiffer &
Meyburg 2015) but no one focussed on changes in HR size relative to changing prey
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availability. The Red Kite is a highly social species in winter, with large numbers gathering
every evening at communal roost sites, often returning to the same site for many years (Carter
and Grice 2000). In the Bieclav District, numbers of wintering Red Kites at communal roosting
sites were clearly linked to peak vole population densities but not to medium pre-peak
population densities. In western Finland, numbers of European Kestrels (Falco tinnunculus),
Short-eared Owls (4sio flammeus) and Long-eared Owls (4sio otus) responded regularly to
changes in Microtus vole population density (Korpiméki and Norrdahl 1991). Densities of
wintering Red-tailed Hawks (Buteo jamaicensis) and Rough-legged Buzzards (Buteo lagopus)
were greater in habitats that had higher densities of Meadow Voles (Microtus pennsylvanicus;
Baker and Brooks 1981). Although all these studies confirm that numerical responses to
variation in food availability are common in raptors, none have been designed specifically to
reveal differences in prey densities at differing thresholds needed to trigger responses at the
individual- and population-level.

Conclusion

Different types of responses may have diverse sensitivity to changes in prey availability. Our
results suggest that individual spatial HR responses of Red Kites are more sensitive to changes
in food availability and have a lower threshold prey density than numerical responses at the
population-level. Our study shows that detailed investigations of predator responses during prey
population outbreaks may provide further insights into adaptive responses by predators at
different prey population densities.
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Summary

Habitat preferences were studied in one juvenile and five adult Saker Falcons Falco cherrug equipped
with GPS/GSM loggers (KITE-L, Ecotone, Poland). Adult birds were tagged from 2014 until 2017 in
Austria. Juvenile was tagged before release from a rescue centre in the Czech Republic. We defined
their temporary settlement areas (TSAs, sites where the individual stayed for minimum of 10 nights
within a 20 km diameter circle) and calculated home ranges (HR) in each TSA as minimum convex
polygons 95 % (MCP95). We assessed habitat availability by determining proportions of areas in nine
habitat types within HRs and explored habitat utilization by calculating the proportion of GPS locations
within each habitat type. There was a significant negative correlation between proportion of arable land
(AL) and HR size (r, = -0.528, P <0. 05, n = 14). The frequency of locations in AL reached over 97 %
of the total number of GPS locations within HRs. Habitat utilization was non-random when assessing
proportion of locations to proportion of habitat areas in each TSA (A = 0.091, P <0.05, n = 14). The
ranking matrix from compositional analysis confirmed the significant preference for AL. Saker Falcons
preferred to roost on high-voltage pylons than on trees. Satellite telemetry can be a useful tool for both
monitoring of the critical period for birds after releasing from rescue stations and evaluating the factors
that may limit the population density of this globally endangered raptor.

Keywords: home range,; compositional analysis; high voltage pylons; rescue centre

Uvod

Raroh velky (Falco cherrug) je kriticky ohrozenym dravcem, jehoz areal hnizdniho rozsiteni
pokryvé lesostepni pasmo Eurasie. Populace raroha velkého evropského (Falco cherrug
cherrug Gray, 1834, dale nazyvan ,raroh) mize byt rozdélena na vychodni evropskou
populaci a centralni evropskou populaci (populaci Panonské niziny), které od sebe geograficky
odd¢€luji Karpaty (Prommer a kol. 2014). K typickym hnizdnim biotoptim raroha pattily staré
lesy v iénich niZinach, nebo na ipati hor v blizkosti otevienych ploch (Hudec & Stastny 2005,
Skorpikova a kol. 2019). Po sniZeni podetnosti populace raroha ve 20. stoleti (Chavko a kol.
2014, Bagyura a kol. 2019), probihalo v Panonské nizin¢ v obdobi 1977-2014 nékolik
programi zaméfenych na ochranu tohoto druhu (Bagyura a kol. 2012, Bagyura a kol. 2019,
Chavko a kol. 2014). Soucésti byla také instalace hnizdnich budek na sloupy velmi vysokého
napéti, ktera pomohla zvysit hnizdni uspéSnost (Bagyura a kol. 2012, Chavko a kol. 2014).
Mladi ptéci se po opusténi hnizda vydavaji i mimo aredl hnizdniho rozsifeni a maji tendenci
omezit svlij pohyb na nékolik mist do¢asné¢ho usidleni (temporary settlement areas, TSA;
Prommer & Bagyura 2008, Gamauf & Dosedel 2012, Prommer a kol. 2012, Nemcek a kol.
2016). Tato strategie pomaha mlad’atiim piekonat kritické obdobi, kdy musi celit vyzve hledani
potravy v neznamé krajin€ a zlepSovat svoji loveckou techniku (Soutullo a kol. 2008). Dospéli
ptéci hnizdici v Panonské nizin€ jsou piedevsim stali, jen néktefi jedinci se v zimnich mésicich
vydavaji na ne pftili§ vzdalena zimovisté (Prommer a kol. 2012).
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Cilem této studie bylo definovat biotopové preference rarohti v mistech docasného usidleni v
Panonské panvi pomoci moderni telemetrie a ziskat data pouZzitelnd pro budouci ochranaiské
aktivity zaméfené na tento druh.

Material a metody

Biotopové preference byly studovany u 1 mladého a 5 dospélych rarohti velkych pomoci
GPS/GSM satelitni telemetrie. Mladd samice byla oznacena krouzkem (CB 52431) a
vysilagkou (Kite-L, Ecotone, Polsko) v zdchranné stanici Buchlovice (2016, CR). P&t dospélych
ptakt (2 samice LY 00698, D 5093, 3 samci JC 57518, D 4643, D 5534) bylo odchyceno a
oznaceno v pfirodé v Rakousku (2014-2017). GPS pozice ptakd byly sbirany podle
individualniho nastaveni (obvykle jedna pozice za 6 hodin). Data jsme analyzovali pomoci GIS
(ArcGis 10.1, Esri, Redlands, USA, extenze Spatial Analyst, HRT, ArcMET) v projektovaném
soufadnicovém systému WGS 84 UTM zona 33. Velikost domovského okrsku (HR) v misté
docasného usidleni (TSA) jsme definovali jako 95% minimalni konvexni polygon (MCP) z
bodli vybranych nésledujici metodou: 1) vyhledali jsme mista, kde oznaceny ptak zistal po
dobu minimalné 10 noci v kruhu o priméru 20 km, 2) ptidali jsme k nim denni pozice, mimo
téch, kdy ptak nocoval nasledujici noc vice nez 10 km od stfedu piivodniho shluku no¢nich
lokalit. Pomoci rastrové vrstvy Corine (Copernicus 2018, 100 x 100 m) jsme ziskali 9
biotopovych kategorii a vypocitali dostupnost kazdé kategorie jako procento jeji plochy (km?)
v ramci kazdého HR a vyuziti jako procento poctu GPS lokaci vyskytujicich se v dané
biotopové kategorii v ramci HR. Pro statistické vypocty jsme pouzili software Unistat 6.5.
(Unistat Ltd., GB). Pro kompozi¢ni analyzu jsme pouzili R 3.6.1 a balik AdehabitatHS
(Aebischer a kol. 1993).

Vysledky a diskuse

Sest rarohtl jsme sledovali v obdobi 2014-2019, ziskali jsme celkem 16 101 lokaci (min 196,
max 6950, primérn¢ 2684) a 14 TSA (min 1, max 4, primérné 2) Velikosti HR mladého raroha
(4 TSA) se pohybovaly od 43,2 (TSA 4) do 223,7 (TSA 2) km?, s priimérem 106,9 km? u
dospélych (10 TSA) se pohybovaly od 18,3 do 163,4 km?, s primérem 70 km?. Vyznamna
negativni korelace byla mezi velikosti HR a podilem orné pidy v HR (rp = -0,528; P = 0,026;
n = 14). V biotopu ornd ptda se patrné nachazi dostatecné velka denzita koftisti, kterou dospéli
rarozi lokdln€ vyuzivaji, a proto je velikost domovského okrsku tim mensi, ¢im vice orné pidy
obsahuje.

TSA se nachazela v nizinach kolem 200 m n. m. ve zvinéné zemédélské krajiné mezi mensimi
obcemi, nebo na okraji mést. Orna ptida (AL) dominovala ve vS§ech HR s jednou vyjimkou
(TSA 3 ujedince CB 52431). Na orné piidé€ se nachazelo pies 97 % z poctu lokaci v jednotlivych
HR. Kompozi¢ni analyza potvrdila nendhodné vyuZiti biotopti na zakladé lokaci ve srovnani
s procentem plochy biotopti (A = 0,091; P < 0,05; n = 14). Matice potadi ukézala vyznamnou
preferenci AL oproti vS§em ostatnim biotoptim, V TSA byly pro nocovani vyuzivany z 92 %
sloupy velmi vysokého napéti a ze 7,2 % stromy na okrajich lesti. StoZary velmi vysokého
nap¢ti se zdaji byt dllezitymi prvky pro rarohy v oteviené krajiné Panonské niziny a jsou jimi
vyuzivany zejména k odpocinku a hnizdéni.

Zavér

V biotopu orna puda se patrn¢ nachédzi dostate¢né velka denzita kofisti, kterou dospéli rarozi
lokalné vyuzivaji, a proto je velikost domovského okrsku tim mensi, ¢im vice orné pudy
obsahuje. Stozary velmi vysokého napéti se zdaji byt diilezitymi prvky pro rarohy v oteviené
krajin¢ Panonské niziny a jsou jimi vyuzivany zejména k odpocinku a hnizdéni. Ziskana data
je mozné vyuzit pfi pfipravé programii na ochranu druhu, pro vyhodnoceni faktorti majicich
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vliv na hustotu populace tohoto globaln¢ ohrozeného dravce, ¢i k analyze ptfezivani ptaka
vypousténych ze zachrannych stanic.
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Insect ectoparasites from wild passerine birds in the Azore Islands
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Summary

Wild passerine birds (Passeriformes) from three islands of the Archipelago of the Azores were examined for
ectoparasites. Two species of louse-flies Ornithomya avicularia and Ornithoica turdi (Diptera:
Hippoboscidae), three species of fleas Ceratophyllus gallinae, Ceratophyllus sp. and Dasypsyllus
gallinulae (Siphonaptera: Ceratophyllidae), and 11 species of chewing lice belonging to the genera
Menacanthus, Myrsidea (Phthiraptera: Menoponidae), Ricinus (Phthiraptera: Ricinidae), Brueelia,
Guimaraesiella, Philopterus, Sturnidoecus and Turdinirmus (Phthiraptera: Philopteridae) were found
on 114 birds of six species. Guimaraesiella tovornikae and Myrsidea sylviae from Sylvia atricapilla will be
redescribed. Parasitological parameters such as prevalence and geographic distribution of recorded
ectoparasites are discussed.

Keywords: Chewing lice; Phthiraptera; flea; Siphonoptera, louse-fly; Hippoboscidae, Passeriformes

Introduction

A total of 384 species of birds have been recorded in the Azores. It includes endemic sedentary
birds, species introduced or escapes from captivity as well as migrating non-breeding species
and occasional vagrants from either the European or American continent. Currently, only 37
bird species and subspecies regularly breed and seven other species occasionally nest in the
Azores, including 16 (36%) species and subspecies of passerine birds. Contrary to high number
of potential hosts only 19 species of chewing lice (Phthiraptera) mainly from marine birds, 1
species of louse-fly (Hippoboscidae) and 4 species of fleas (Siphonaptera) have been reported
from Azores (Borges et al., 2010).

Material and Methods

In 2013, a total of 266 sedentary passerine birds of 8 species were examined for ectoparasites
on three islands of the Azores archipelago (Sao Miguel, Santa Maria, Graciosa). Ectoparasites
were collected by visual examination and using the fumigation chamber method with visual
search of the head (Clayton & Drown, 2001). Ectoparasites were stored in 96% ethanol.
Chewing lice and fleas were subsequently slide-mounted in Canada balsam as permanent slides,
following the technique in Palma (1978), for proper identification. Identification of the
ectoparasites was based on available papers. For statistical analyses, Fisher’s exact test (for
prevalences) and bootstrap 2-sample t-test (for intensities and abundances) were used.
Calculations were made in Quantitative Parasitology 3.0 (Rozsa et al., 2000).

Results and Discussion

A total of 16 (6.0%) birds of 5 species were parasitized by 19 fleas of three species:
Ceratophyllus gallinae (Schrank, 1803), Ceratophyllus sp., and Dasypsyllus gallinulae (Dale,
1878). To date C. gallinae and D. gallinulae are known only from Sao Miguel (Borges et al.,
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2010). Our records represent the first finding of these species also on Santa Maria and Graciosa,
respectively.

A total of 29 (10.9%) birds of 4 species were parasitized by 43 louse-flies of two species:
Ornithomya avicularia (Linnaeus, 1758) and Ornithoica turdii (Olivier in Latreille, 1811).
Ornithoica turdi from F. coelebs, E. rubecula, T. merula on each of the three islands explored.
O. avicularia from F. coelebs, P. domesticus, T. merula on Sao Miguel and Graciosa.
According to their life cycles, louse-flies of both species were more abundant in September. It
is in accordance with Chvala (1980) who mentioned that imagoes of these species occur mainly
during the autumn (from August to October). Only three individuals (one O. turdi and two O.
avicularia) were collected in April.

A total of 91 (34.2%) birds of 5 species were parasitized by 11 species of chewing lice.
Menacanthus eurysternus is extremely euryxenous generalist with cosmopolitan distribution
(Martinu et al., 2015). Our record confirms its occurrence also in the archipelago of the Azores.
Interesting case of very high infestation (over 1350 individuals) by this hematophagous species
was recorded on one male of Fringilla coelebs in post-breeding period (September) in Graciosa.
Such a high infestation can be expected on bird in bad health status or with reduced ability of
preening or scratching (Price et al., 2003). Surprisingly examined male was apparently in good
condition, coloured as other examined males without visible injury, deformation of the bill or
legs. We can only speculate that it may have been weakened by some disease or an internal
parasite.

Myrsidea sylviae was described by Sychra & Literak (2008) on the base of single male and
female from Sylvia atricapilla in the Czech Republic. Moreover, both specimens were found
on different host individuals in different part of the year (female on one of 75 examined birds
in August 2015 and male on one of 110 examined birds in April 2007). Despite this species
differs from other Myrsidea species in Europe, existence of only two individuals made its status
and association with S. atricapilla questionable. However, recently Literak et al. (2015) found
strong population of M. sylviae on S. atricapilla in Azores. It confirms that this bird is really
natural host of this louse species. We present also morphometric characteristics of M. sylviae
to increase knowledge of its intraspecific variability.

Similarly, Guimaraesiella tovornikae was described as Brueelia tovornikae by Balat (1981) on
the base of few specimens found on S. atricapilla in the Czech Republic. Recently, we
redescribed all Brueelia sensu lato described by Balat (Gustafsson et al., 2019) with one
exception — G. tovornikae — because type specimens of this species were not available for us at
that time. We would like to present redescription of G. tovornikae based on Balat’s type series
and also on material from S. atricapilla from Azores to increase the knowledge of its
intraspecific variability too.

Other species from Brueelia complex recorded in Azores, i. €. B. kluzi, G. amsel, G. tristis and
T. merulensis are strictly host-specific lice known from their hosts from different countries of
Europe (Gustafsson & Bush, 2017, Gustafsson et al., 2019). To date no chewing louse from
passerines was reported from Portugal (Tomas et al., 2016).

Conclusion

Up to now there are only scarce data about occurrence of insect ectoparasites from Azore
islands. Our results update our knowledge about diversity and geographical distribution of
chewing lice, fleas and louse-flies on passerine birds of three Macaronesian islands of the
Azores. Our records represent new westernmost distributional limit for almost all of recorded
species, demonstrating the importance of parasitological research in the area.
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Visualization of digestive tract of ticks
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Summary

There are numerous techniques to visualize anatomy of ticks, yet none allows to observe the whole
digestive tract of fully engorged ticks in its natural and intact state. Micro-computed tomography
(micro-CT) uses X-rays to create a three-dimensional reconstruction of a viewed object. Even though
micro-CT is a non-invasive method, soft biological tissues need to undergo preparation procedure prior
scanning in order to gain contrast. Used contrasting techniques e. g. dehydration and immersion in a
liquid metal solution are not optimal in case of fully engorged ticks due to the caused shrinkage of
specimen and the slow, uneven penetration of a contrasting agent into their sizable bodies. In this study,
we aim to visualize the digestive tract of engorged ticks unaffected by any contrasting procedure
utilizing micro-CT.

Keywords: Ticks, anatomy,; micro-CT

Introduction

Ticks are troublesome parasites that increase their weight and volume over 100 times during
feeding (Sauer et al., 1995). Correspondingly, their organs intensively change in size and
structure. The most notable transformation undergo the midgut and the salivary glands, major
organs both greatly involved in transmission of numerous tick-borne pathogens. State-of-the-
art tools and innovative study approaches are necessary to further expand the knowledge of the
anatomy and physiology of engorged ticks.

Micro-CT allows non-invasive visualization of internal structures of small animals. For detailed
reviews see Ritman (2011); du Plessis ef al. (2017) and O’Sullivan ef al. (2018). In short, during
scanning of the object of interest, two-dimensional projections are captured from various angles
using X-rays. These projections are then used to reconstruct a three-dimensional model
reflecting the X-ray attenuation of its components. Eventually, reconstructed model can be used
to view both external and internal structures of the specimen. However, soft biological samples
consist mostly of water, which attenuate X-rays poorly. Therefore, it is necessary to increase
the contrast. Several approaches e. g. exposure of the sample to a contrasting agent or its
dehydration (O’Sullivan et al., 2018) are available. However, these are not suitable for
visualization of anatomy of fully engorged ticks, due to the slow penetration of a contrasting
element into the sizeable body of a tick and the specimen's shrinkage occurring during the
dehydration. Thus, despite micro-CT is a noninvasive imaging method, engorged ticks still need
to undergo preparation procedures which reshape or shrink their bodies (Starck et al., 2018).

In this study, we describe a novel approach for visualization of the tick digestive tract without
the structure modifying effect of traditional preparation procedures employing artificial in vitro
feeding and micro-CT.

Materials and Methods

Questing adult ticks were collected by flagging from vegetation in a mixed forest located in
Brno, Czech Republic in April 2019. Ticks were placed into 50 ml Falcon Tubes respecting sex
together with 5 blades of the grass, where they remained until the start of the feeding.

139



Sekce 5 Veterinarni ekologie a choroby volné Zijicich zvirat

Next, in vitro feeding system was assembled according to Krober and Guerin (2007). From 9
to 12 females and the same number of males were put into each of 12 feeding chambers. Next,
chambers were inserted into the standard 6-well culture plates and filled with 3.0 ml of bovine
blood treated with heparin (15 U/ml). The blood was collected at a local slaughterhouse,
supplied with 100 U/ml Nystatin, | mM Adenosine 5'-triphosphate (ATP), 4 g/ml Glucose and
5 pg/ml Gentamicin and stored at 4 °C until use. All chemicals used were purchased at Sigma-
Aldrich, Darmstadt, Germany. Gold nanoparticles (Au-NP) were pipetted into the blood before
each of the blood exchanges, which were done approximately every 12 hours for the whole
course of feeding.

Prior scanning, ticks were put into scanning tubes and scanned on Bruker microCT SkyScan
1276 (Bruker, Kontich, Belgium) at 40 kV, 100 pA without filter, with resolution 4032 x 2966
pX, pixel size 4.0 um, step and shoot mode with rotation step 0.06 degrees, 2944 projections.

Results

Totally, 20 females engorged on bovine blood supplied with Au-NP. Tick digestive tract was
clearly visualized (Fig. 1). No negative effect of Au-NP on feeding, survival or oviposition of
ticks was observed. Also, no significant differences of the Au-NP concentrations on numbers
of engorged ticks (p>0.99) or average bodyweights (p>0.91) among both groups were noted.

Figure 1. Reconstructed sections through body of 1. ricinus female artificially fed in vitro on
blood enriched with Au-NP. (A) Sagittal and (B) transaxial view.

Discussion

Several guidelines employing traditional contrasting procedures of small animals showing
various staining protocols exploiting e. g. phosphotungstic acid, phosphomolybdic acid, iodine,
potassium iodide, mercuric chloride or osmium tetroxide are available (Metscher, 2009;
Pauwels et al., 2013). Nonetheless, these approaches cannot be used in case of engorged ticks
due to their sizeable and soft bodies. Similarly, feeding on laboratory rodents intravenously
injected with a contrasting agent is not suitable due to the rapid clearance of contrasting agents
from their blood (Nebuloni et al., 2013). I. ricinus, however, need to feed for approximately a
week. Therefore, we developed a new protocol utilizing the hematophagous nature of ticks and
employed gold nanoparticles with stealth properties provided by a layer of polyethylene glycol,
that bypass the negative effects of traditional contrasting procedures. Interestingly, even though
toxicity is one of the major properties that need to be considered in terms of each contrasting
agent (Nebuloni et al., 2013; Li et al., 2014), no toxic effect was observed in our study.
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Conclusions

We described a new approach of imaging the digestive tract of engorged females 1. ricinus
employing micro-CT. For the first time, we allowed ticks to feed on the blood enriched with
golden nanoparticles. This method is suitable for studying the dynamics, changes or
abnormalities of the midgut engorgement, caused, for instance, by adding an extra substance or
drug into the blood meal. In addition, this may be the first step to achieve visualization of all
organs of engorged ticks in the native state unaffected by any preparation contrasting
procedures.
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Druhova skladba a detekcia hostitel’skej krvi pakomarikov Culicoides
v Zvernici s raticovou a pernatou zverou

Species composition and detection of host blood of Culicoides midges in
wildpark with hoofed game and feather game
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Summary

In our study we followed the species composition and physiological state of Culicoides in the wildpark
with hoofed game and feathered game. We have captured 1937 specimens of 14 species of Culicoides.
The highest number was recorded in C. obsoletus / C. scoticus, namely 1470 individuals (90.24%). We
have also confirmed a presence of the vectors of avian hemosporidia (C. festivipennis and C.
circumscriptus). By using the PCR method based on a segment of the mitochondrial cytochrome b gene
from engorded females of C. obsoletus / C species. scoticus, C. lupicaris, C. furcillatus and C.
salinarius. We have identified the host species Lepus europaeus (European Hare).

Keywords: Culicoides, blood meal, blood detection, cyt b

Uvod

Pakomariky Culicoides st malé dvojkridlovce parazitujuce na rdéznych druhoch zvierat. Su
vektormi protozoi, helmintov a virusov (Mellor a kol., 2000). Ich vyvinovy cyklus pozostava
zo 4 stadii. Pre produkciu vaji¢ok je dolezité nacicanie sa samic¢ky krvou hostitel’a, ktord sluzi
ako zdroj proteinov potrebnych pre produkciu vajicok (Wittmann a Baylis, 2000). Faunu
Slovenska tvori doposial’ 64 druhov zaznamenanych pakomarikov (SarvaSova a kol., 2017).
Medzi skupiny pakomarikov s najvys$sou abundanciou patria Obsoletus komplex (C. obsoletus,
C. scoticus, C. dewulfi) a Pulicaris komplex (C. pulicaris, C. punctatus, C. newsteadi, C.
lupicaris, C. bysta).

Material a metédy

Druhovu skladbu pakomarikov Culicoides sme sledovali v zvernici s raticovou a pernatou
zverou (48 °© 4500 " N 21 ° 21’00 " E) pocas dvoch sezén 2018 a 2019. Odchyt pakomarikov
sme robili svetelnym lapa¢om modelu CDC 1212 a konzervovali v 70% alkohole
a uskladnovali pri teplote od 4 do 8 °C. Pakomariky sme diagnostikovali podl'a zdkladnych
morfologickych znakov podla dostupnych klticov (Mathieu akol. 2012). Z nacicanych
samiciek sme izolovali DNA diagnostickym kitom Qiagen blood & tissues (Nemecko). Na
detekciu hostitel'skej krvi bola robend PCR metdda na zdklade segmentu mitochondridlneho
génu (cyt b). Pouzili sme primery cyt bb 1 (5'-CCA TCM AAC ATY TCA DCA TGA TGA
AA-3")acytbb 2 (5-GCH CCT CAG AAT GAY ATT TGK CCT CA-3").

Vysledky

Pocas dvoch sezon 2018 a 2019 sme diagnostikovali 1937 kusov 14 druhov pakomarikov
Culicoides ato: C. obsoletus/scoticus, C. punctatus, C. lupicaris, C. pulicaris, C. bysta, C.
festivipennis, C. riouxi/C. segnis, C. clastieri, C. circumscriptus, C. salinarius, C. deltus, C.
pictipennis, C. tauricus/C. slovacus, C. furcillatus. (Tabulka 1).
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Tabulka 1. Pocet pakomarikov odchytenych v rokoch 2018—2019.

Druh 2018 2019
C. obsoletus/scoticus | 1470 279
C. punctatus 44 1
C. lupicaris 55 1
C. pulicaris 4 1
C. bysta 2 -

C. festivipennis 11 4
C. riouxi/segnis 3 -

C. clastieri 1 -

C. circumscriptus 1 1
C. salinarius 2 1
C. deltus 1 -

C. pictipennis 5 -

C. tauricus/ slovacus | 28 -

C. furcillatus 22 -
Spolu 1649 288

Na PCR analyzu sme pouzili nacicané samicky pakomadrikov C. obsoletus/C. scoticus (vzorka
¢. 1,2,3,5), C. lupicaris (vzorka €. 4), C. furcillatus (vzorka €. 6), C. salinarius (vzorka ¢. 7).
Samicky ostatnych druhov pakomarikov nebolo mozné vysetrit’, ked’ze neboli nacicané krvou.
Vysledné produkty sme analyzovali na 1 % agar6zovom géli (Obrazok 1). Velkost PCR
produktu bola 350 bp. Zdrojom hostitel'skej krvi po sekvenacii bol druh Lepus europeus (Zajac
pol'ny) vo vsetkych vzorkach.

Obrazok 1: Vyhodnotenie PCR produktov na 1% agarézovom géli.

Diskusia

Doposial’ sa cicanim pakomarikov Culicoides na hostiteloch venovala mensia pozornost
v porovnani s inymi skupinami vektorov (Borstler a kol. 2018). Preziivavce boli hlavnym
zdrojom hostitel'skej krvi nacicanych samiciek pakomarikov Culicoides v Europe (Lassen
a kol. 2012). Avsak, hostitel'mi mézu byt’ aj iné druhy cicavcov ako su l'udia, kone, svine atd’.
V roku 2019 bol v zvernici nizsi pocet bazantov ako v roku 2018. Na druhej strane v roku 2019
bolo viac dazdivych dni v porovnani s predchadzajucim rokom. Tieto faktory sa prejavili na
abundancii pakomarikov, ked'ze vroku 2019 sme zaznamenali o 1361 kusov mene;j
pakomarikov. Entomologické prieskumy v Holandsku, Nemecku, Franctizsku a Belgicku
zaznamenali pakomariky z Obsoletus komplexu za dominantné vo svojich studiach (Clausen
a kol, 2009). To sa potvrdilo aj v nasej praci, ked’Zze sme zachytili 1749 kusov (90,29 %) druhu
C. obsoletus/ C. scoticus.
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Zaver

V nasom sledovani sme potvrdili pritomnost’ 14 druhov pakomarikov v zvernici s raticovou
zverou. Zaznamenali sme pritomnost’ druhov C. festivipennis, C. salinarius, C. circumscriptus
a C. pictinpennis, ktoré su vektormi hemosporidii. PCR analyzou sme zistili, Ze odchytené
pakomariky v nasej Studii parazitovali na cicavcoch druhu Lepus europeus (Zajac pol'ny).
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Summary

Probiotics are widely used to stimulate the fish immune response and increase resistance to diseases.
In this study, the effect of continual and cyclic feed supplementation of probiotics on the immune
response was investigated. Head kidney samples were taken, and the lymphocyte transformation test
was performed. This method was also applied to the samples taken after the subsequent experimental
challenge with Aeromonas salmonicida, and to the samples taken after vaccination with a commercial
vaccine against Yersinia ruckeri. In the latter, in addition to non-specific stimulation, the cells were also
specifically stimulated with the antigen isolated from the vaccine. Plasma levels of specific antibodies
were also measured. With both specific and non-specific stimulation, the proliferative response
increased with time. No statistically significant effect of probiotic supplementation on lymphocyte
proliferation was observed, the groups fed with probiotics showed only slightly higher response to
specific stimulation after vaccination compared to the control. However, a significant increase in levels
of specific antibodies was observed in the probiotic-fed groups after vaccination.

Keywords: Lactobacillus; Oncorhynchus mykiss, Aeromonas salmonicida; vaccine; proliferation

Uvod

Vyziva je jednim ze zakladnich faktor ovliviiujicim zdravi ryb. Imunitni systém a odolnost
ryb vaéi patogenim je mozné podpofit krmnymi aditivy, pfedevSim probiotiky C¢i
imunostimulanty. V soucasné dobé je jejich pouziti velice casté v souvislosti se snahou
o omezeni aplikace antibiotik a jejich nahrazeni pfirodnimi latkami. Probiotika piisobi na
nespecifickou 1 specifickou imunitni odpovéd’ a na stfevni mikrofléru (Wu et al., 2017;
Chauhan & Singh, 2019), jejich pozitivni ucinky jsou vSak stile predmétem diskuzi.
U probiotik je zasadni i jejich davkovani, pfedavkovani mlze vést k imunosupresi (Sakai,
1999). Bakterie Aeromonas salmonicida zpusobujici furunkuléozu je cCastym pivodcem
onemocnéni v chovech lososovitych ryb a pfic¢inou zna¢nych ekonomickych ztrat. Dal§Sim
vyznamnym patogenem pstruha duhového (Oncorhynchus mykiss) je i bakterie Yersinia ruckeri
zpusobujici bakteridlni hemoragickou septikémii. K posouzeni vlivu probiotik na aktivitu
imunitniho systému mohou byt vyuZzity experimentalni infekce (Feckaninova et al., 2017) ¢i
vakcinace (Soltani et al., 2019). Cilem této studie bylo ovéteni vlivu kontinudlniho a cyklického
pridavku probiotik v krmivu na imunitni systém ryb s ndslednou experimentalni infekci
A. salmonicida. U dalsi skupiny ryb byl rovnéz posouzen vliv na specifickou aktivaci
imunitniho systému po vakcinaci komercni vakcinou proti Y. ruckeri.

Material a metody

Pstruzi duhovi (Oncorhynchus mykiss) byli rozdé€leni do tii skupin v duplikatech — kontrola,
kontinualni a cyklickd administrace probiotik v krmivu (celkem Sest nadrzi o objemu 1000 litra
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v recirkula¢nim systému na Mendeloveé univerzité v Brn¢). Ryby mély po 14 dnech adaptace
pramérnou hmotnost 108,90 + 14,88 g a celkovou délku 18,85 £ 0,94 cm (395,60 + 77,02 g a
27,54 + 1,66 cm na konci experimentu). Voda méla pramérnou teplotu 17,87 °C, nasyceni
kyslikem 8,08 mg/1 (87,54 %), pH 7,00, N-NH4" 0,69 mg/I, N-NO, 0,18 mg/l a Cl" 126,73 mg/1.
Ryby byly krmeny tfikrat denné (v davce 2,68 % hmotnosti ryb) komerénim krmivem firmy
Biomar. Na povrch granuli byl nanesen autochtonni probioticky kmen Lactobacillus spp. (107—
10% KTJ/g) izolovany z traviciho traktu zdravych pstruhii. Vzorky byly odebrany po 7 tydnech
od zaatku krmného experimentu. Nasledné byla cast ryb pievezena na Veterinarni a
farmaceutickou univerzitu v Brné¢, kde probéhla experimentdlni infekce Aeromonas
salmonicida (kmen 89409; 7,33 x 10° v 1 ml imerze po dobu 30 minut) s odbéry po 1 a 3
tydnech. U zbylé c¢asti ryb byla provedena vakcinace koupeli proti Yersinia ruckeri
(AQUAVAC® RELERA™) s odbéry po 2 a 4 tydnech. Z kazdé skupiny byly odebrany vzorky
z 10 ryb (celkem 30) s vyjimkou odbért po infekci vzhledem ke zvySené mortalité (n = 5-8).
Vzorky hlavové ledviny byly za sterilnich podminek protlaceny sitkem a dvakrat proplachnuty
odstfedénim v PBS (fosfatovy pufr; 10 min, 450 g). Mononuklearni buiikky byly nasledné
izolovény centrifugaci na denzitnim gradientu (Percoll; 40 min, 800 g), proplachnuty, spocitany
aresuspendovany v kultivatnim médiu (L-15 s pfidavkem antibiotik) na pozadovanou
koncentraci (4 x 10° bunék/jamku). Bunééna suspenze byla napipetovéana v triplikatech do 96-
jamkové mikrotitraéni desticky spolecné s inaktivovanym fetalnim bovinnim sérem (10 %)
a mitogenem (100 pg/ml fytohemaglutinin) v celkovém objemu 200 ul. Po vakcinaci byly
bunky kromé nespecifické stimulace stimulovany i antigenem izolovanym z pouzité vakciny.
Po uplynuti inkuba¢ni doby (6 dnti, 15 °C) byla prolifera¢ni aktivita bunék vyhodnocena
pomoci komeréniho ELISA kitu (BrdU; Roche), a byly vypocteny stimula¢ni indexy (SI) —
poméry stimulovanych a nestimulovanych bunék (negativni kontrola bez mitogenu). U
vakcinovanych ryb byly rovnéz odebrany vzorky plazmy a zméteny hladiny specifickych
protilatek proti Y. ruckeri (ELISA).

Vysledky a diskuze

V ramci celého experimentu byl pozorovan narist proliferacni aktivity lymfocyti s Casem,
ktery pravdépodobné souvisi se stafim ryb a rozvojem jejich imunitniho systému. Mezi
jednotlivymi krmnymi skupinami nebyly zaznamenany statisticky vyznamné rozdily ani
v pripad¢ experimentalni infekce ¢i vakcinace. V piipad¢ specifické stimulace byl vSak nartst
aktivity imunitniho systému po vakcinaci vyraznéjsi u skupin s ptidavkem probiotik v krmivu
ve srovnani s kontrolou (Graf 1).
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Graf 1: Proliferacni aktivita lymfocyt — specificka stimulace po vakcinaci.
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V ptedchozich studiich byl popséan pozitivni vliv probiotik béhem infekci zptisobenych bakterii
Aeromonas salmonicida (Feckaninova et al., 2017). V nasem experimentu byly na poc¢atku
infekce u nestimulovanych bun¢k skupin s ptidavkem probiotik naméfeny pomérné vysoké
hodnoty proliferace, coz mize znacit vyssi aktivitu jejich imunitniho systému. Po vakcinaci byl
u skupin krmenych probiotiky pozorovan statisticky vyznamny nartist hladiny protilatek 2
tydny po vakcinaci (Graf 2). Byl tedy zaznamendn pozitivni vliv probiotik na specifickou
imunitni odpovéd’. Pozitivni efekt probiotik po vakcinaci proti Yersinia ruckeri pozoroval
u pstruha duhového i Soltani et al. (2019).
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Graf 2: Specifické protilatky.

Zavér

Béhem této studie nebyl prokazan statisticky vyznamny vliv pfidavku probiotik v krmivu na
prolifera¢ni aktivitu lymfocytt, byl v§ak zaznamenan pozitivni vliv na produkci protilatek po
vakcinaci.

Podékovani
Tato studie vznikla v ramci projektu PROFISH CZ.02.1.01/0.0/0.0/16_019/0000869, ktery je podpoieny
z Evropského fondu pro regionalni rozvoj v ramei opera¢niho programu VVV MSMT.
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Teplotné zavisla proliferace netopyrich makrofagia jako indikator
vrozené imunity

Temperature-dependent proliferation of bat macrophages
as an indicator of innate immunity
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Summary

Macrophages are an important part of the non-specific mechanisms of the immune system. The main
role of these cells is eliminate foreign particles by phagocytosis. A number of macrophages therefore
play an important role in maintaining animal health. However, the number of blood cells, including
monocytes as macrophages precursors, as well as function of other components of the immunity, varies
depending on the intensity of the metabolism. Bats are characterized by significant changes in metabolic
intensity, including body temperature. Therefore, the aim of this study was determinate proliferation of
bat derived macrophage cell line. Cells were cultured at three different temperatures to simulate bats
body temperature during hibernation (8 °C), daily torpor (17.5 °C) and euthermy (37 °C). Number of
viable cells was established each 24 h for 6 days. This study demonstrate, bat macrophage cell line can
proliferate at low temperatures, but the growth is significantly lower than at 37 °C. However, at low
temperatures cells develop according to the same pattern and differ only in the distribution of
macrophages. At 8 °C the cells develop almost only in suspension and at 17.5 °C the number of adherent
cells increases. Thus, our results show that macrophages can survive conditions of decreased body
temperature and are prepared to protect the body from pathogenic agents during metabolic depression
period and immediately after entry into the euthermia.

Keywords: macrophage cell line; proliferation; hibernation; immunity suppression

Uvod

Netopyroviti patii mezi jediné savce schopné aktivniho letu. Tato schopnost je vSak spojena
s vysokou metabolickou rychlosti. Z divodu Gspory energie se v pribéhu evoluce u nékterych
druhi vyvinula schopnost védomé meénit intenzitu metabolismu vcetné télesné teploty.
U netopyrttc mirného pasma, tak mizeme pozorovat kazdoro¢ni cykly spojené s hibernaci,
béhem zimniho obdobi a tzv. dennim torporem, béhem obdobi aktivity (Geiser a Ruf, 1995).
Pokles intenzity metabolismu vSak oproti mnohym vyhodam nese i urcité rizika. Béhem obdobi
snizené télesné teploty dochazi k poklesu funkci imunitniho systému (Bouma, 2010). Klesa
naptiklad pocet bilych krevnich bunck, vcetné monocyti (Kuznetsova, 2016), které jsou
prekurzory makrofagii. Makrofagy ptitom hraji dilezitou roli v eliminaci cizorodych castic
pomoci fagocytozy (Mandal, 2019). Dochazi rovnéz ke zménam bunééného metabolismu, coz
1ze sledovat diky bunéénym kulturdm. Praveé experimentalni sledovani na trovni bun¢k pomoci
in vitro metod ma v dnesni dob¢ velky potencial nejen z hlediska védeckého, ale 1 co se tyce
otazky etického citéni (Vejrazka, 2008) a legislativy. Netopyfi se totiz fadi mezi kriticky
ohrozené druhy a jsou piisné chranéni pravnimi piedpisy Ceské republiky (Zakon &. 114/1992).

Material a metodika

Pro experimenty byla pouzita bunécna linie netopytich makrofagi ziskédna a immortalizovana
postupem, ktery uvadi He et al., 2014. Behem experimentu byly buniky kultivovany v médiu
DMEM-F12 1:1 spiidavkem 10 % fetdlniho bovinniho séra a penicilinu 100 IU/ml a
streptomycinu 100 pg/ml (Biosera, Boussens, France) pti 5% obsahu CO; v atmosféte. Buiiky
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byly vystaveny tfem riznym kultivacnim teplotam, které mély simulovat podminky organismu
netopyrl, a to béhem intenzivniho metabolismu (37 °C) a Gitlumu béhem hibernace (8 °C) nebo
denni strnulosti (17.5 °C) (Geiser a Ruf, 1995). Po tfech dnech kultivace bylo star¢ médium
vyménéno za nové. Test zacal s 10 000 bunikami v jedné jamce v 6-jamkovych destickach.
Buiiky byly pocitdny kazdych 24 hodin po dobu 6 dni. Buniky byly pocitany v pocitacich
miizkach vzdy ve 4 opakovanich (4 jamkach). Bunky adherované ke kultivaénimu povrchu a
buniky voln€ v suspenzi byly pocitany zvlast’. Za zivé bunky byly povazovany pouze ty, které
mély béhem pocitani kulaty tvar.

Vysledky
Celkovy pocet kultivovanych bunék byl statisticky vyznamné ovlivnén inkubacni teplotou.
Teplota 37 °C vedla k nejvyssi rychlosti ristu kultury (Graf I).
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Graf I. Vyvoj poc¢tu bunék pii kultivaci ve sledovanych teplotach.

Buiiky (adherované k povrchu vs. volné v suspenzi) se vyvijely pii rtiznych kultivacnich
teplotach odliSnym zpiisobem (Graf II). Pii teploté¢ 8 °C se builkky vyvijely témét pouze
v suspenzi a jen malé mnozstvi bylo adherované k povrchu kultivacni destic¢ky. Pti teploté 17,5
© C pocet bun¢k v suspenzi kontinualn¢ klesal.
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Graf II: Podil bun¢k v suspenzi pti kultivaci ve sledovanych teplotach.
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Diskuze

In vitro testovani je zalozeno na simulaci podminek uvnitf organismu. Nejrychlejsi riist jsme
sledovali pfi teploté 37 °C, podobné¢ jako u bunécnych kultur jinych sav¢ich druhti (Stephenson,
1966). Je ziejmé, ze pokud je metabolismus aktivni, vS§echny metabolické procesy, véetné
proliferace a remodelace tkani, jsou také pIné aktivni (Carey et al., 2003). Nizké teploty mohou
indukovat nékteré morfologické zmény v b. kultuie. V optimalnich kultiva¢nich podminkach
(v této studii 37 °C), buniky adheruji k povrchu kultiva¢nich desek. V nizsich teplotach ziistavaji
bunky v suspenzi a kulatém tvaru (Tamura et al., 2006).

Zavér

Pocet leukocytil, véetné monocytl jako prekurzorti makrofagi, béhem hibernace klesa. Proto
je 1 pocet makrofagli ve srovndni s aktivnim metabolismem nizsi (Kuznetsova, 2016).
Makrofagy jsou vSak schopny podminky snizené t€lesné teploty ptezit in vivo (Maniero, 2005)
a podle nasich vysledkt rovnéz in vitro, a mohou tak byt pfipraveny chranit organismus proti
patogentim okamzité po probuzeni ze stavii strnulosti (Bouma, 2010; Carey et al., 2003).
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Haematological and biochemical parameters in selected species of bats
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Summary

The aim of this study was to evaluate haematological and biochemical parameters in two sibling species
of bats, Greater Mouse-eared bat and Lesser Mouse-eared bat. The total of 53 females were caught and
sampled during the hibernation and swarming period and the impact of species and physiological status
on blood parameters was assessed.

Keywords: Myotis myotis, Myotis blythii; hibernation, swarming; blood parameters

Uvod

Netopyfti pfedstavuji velmi specifickou skupinu savct a podléhaji piisné ochrané. V ramci péce
o tyto zivoCichy v zachrannych centrech je potieba znat referencni hodnoty hematologickych a
biochemickych parametr. Tyto hodnoty vSak u klinicky zdravych hmyzoZzravych netopyra
v podstaté nejsou k dispozici. V soucasnosti jsou netopyii v centru pozornosti zejména jako
rezervoar velkého mnoZstvi patogenli, zejména RNA virti, ale i bakterii, parazitl a plisni
(Calisher et al., 2006; Muhldorfer, 2013). Specifikem této skupiny savct jsou fyziologické
adaptace, které jim v oblasti mirného pasma umoziuji se vyrovnat se zménami klimatickych
podminek béhem roku. Kromé aktivniho letu, je to pfedevs§im schopnost fizené¢ snizit aktivitu
metabolizmu v priabéhu zimy, kdy neni k dispozici hmyz, potravni zdroj hmyzozravych
netopyru. Stav hibernace sestava ze série torport, které jsou v asi dvoutydennich intervalech
prerusovany kratkou periodou buzeni. Tento hypometabolicky stav umoziuje Setieni
nastiadané energie z obdobi ptfed hibernaci, ale rovnéz je provazen celou fadou fyziologickych
zmen, které se mohou odrazet i v hematologickych a biochemickych parametrech krve (Bouma
et al., 2010). Cilem této prace je ovéieni vlivu druhové piislusnosti a metabolického stavu na
vybrané hematologické a biochemické ukazatele.

Material a metody

V CR byly odebrany vzorky krve netopyri, kteii byli odchyceni pomoci narazovych siti v ramci
odchytt, které provedli pracovnici Ustavu biologie obratloveit AV CR (povoleni AOPK CR &.j.
01662/MK/2012 S/00775/MK/2012, ¢.j. 866/JS/2012). Odbér vzorkli v dalSich zemich
probihal na zédkladé povoleni ¢. 645/ 13.08 /2015, 153 /11.07 /2016, WPN-1-6205.10.2015.A1
a usneseni ¢. 14/2018. Na konci hibernace jsme odebrali vzorek krve od netopyrt velkych
(Myotis myotis) z Polska (n=9) a netopyrt vychodnich (Myotis blythii) z Armenie (n=20) a
bdhem swarmingu odchycenych netopyra velkych z CR (n=12) a netopyri vychodnich
z Bulharska (n=12). Do studie byly zatazeny pouze samice, protoze na nékterych lokalitach
nebyli odchyceni zadni samci. Netopyrtiim byl odebran vzorek krve z v. saphena, misto odbéru
bylo osetfeno tkanovym lepidlem, aby nedoSlo k nechténym ztratdm krve. Pfed vypusSténim
byly netopyrim doplnény tekutiny a energie peroralni aplikaci roztoku glukdzy. Biochemické
parametry krve byly zpracovany piimo v terénu mobilnim biochemickym analyzatorem
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VetScan iISTAT 1 (Abaxis, USA). Byly zmétfeny nésledujici parametry: Na+, K+, CI-, tCO»,
pCO2, HCO:s-, pH, acidobazicka rovnovaha, mocovina, glukéza, hemoglobin a hematokrit.
Ziskané vysledky byly zpracovany pomoci programu Statistica pro Windows. Vzorky byly
odebrany celkem od 53 samic vyse zminénych dvou sesterskych druhii netopyra.

Vysledky

V ramci analyzy vysledki méfeni krevnich parametri byla ovéfena normalita dat. Data
s normalnim rozdélenim byla hodnocena pomoci neparového t-testu a v ptipadé mocoviny i
pomoci ANOVA. Nenormalné¢ rozlozena data byla hodnocena pomoci Kruskal-Wallis
ANOVA. Vliv druhu na krevni parametry byl zji$tén pouze u mocoviny, kde byly zjistény vyssi
hodnoty u netopyra velkého (p=0,009). U dat ziskanych béhem swarmingu a na konci hibernace
byly zjistény rozdily u vétSiny parametrti. V pfipad¢ drasliku, chloridi a mocoviny byly ve
srovnani se swarmingem v ramci hibernace zjistény nizsi hodnoty (p<0,001), v ptipadé pCO-
(p=0,002), tCO2, HCO3 a BE (p<0,001) byly zjistény v ramci hibernace hodnoty vyssi. U
mocoviny byl nasledné testovan vliv obou faktora (druh, fyziologicky status). Vliv druhu na
tento parametr byl zjiStén pouze v ramci obdobi hibernace (p<0,001).

Mocovina (urea)
24

22 | —_— ]

20 t+ .

18 .

16 | ]

Urea (mmol/l)

14 | ]

12 +

_I_
o

0! 1

O Prdmér

[ ] +SmCh
"1 +1,96*SmCh

Mm Mb
Hibernation species

Graf 1. Vliv druhu netopyra na hodnoty mocoviny v krvi odebrané na konci hibernace (Mm —
netopyr velky (Myotis myotis), Mb — netopyr vychodni (Myotis blythii), p<0,001).

Diskuze

Netopyr velky (Myotis myotis) a netopyr vychodni (Myotis blythii) jsou sesterské¢ druhy
s podobnou stavbou téla i zplisobem Zivota (Arlettaz et al., 1997). Dokazuji to i nase vysledky,
které¢ v podstat¢ kromé rozdilti v hodnotach mocoviny neprokazaly zadné dalsi odliSnosti
v hodnotach krevnich parametri. Naopak zéasadni rozdily byly zjiStény mezi vzorky
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odebranymi na konci hibernace a béhem swarmingu (podzimniho rojeni). Zda se tedy, Ze
fyziologické zmény v prub¢hu roku vyznamné ovliviiuji krevni parametry stejné jako je tomu i
u jinych savcu, ktefi vyuzivaji torpor (Franco et al., 2013). Zejména jsme zjistili rozdily
v parametrech acidobazické rovnovahy a s nimi souvisejicich iontech. Jediny parametr, ktery
byl ovlivnén také druhem netopyra, byla mocovina. Pii dikladné analyze jsme vSak zjistili, ze
tento vliv se uplatiiuje pouze béhem hibernace. Domnivame se tedy, Zze zde mohou hrat roli 1
podminky na konkrétnim zimovisti, protoze mikroklima na obou lokalitach se vyznamné lisilo.
Pokud vezmeme obdobi swarmingu jako dobu, kdy se netopyii nachazi ve fyziologickém stavu,
srovnatelném s ostatnimi teplokrevnymi savci, pak je tieba jako zménéné hodnotit vysledky
z obdobi hibernace. Zmény, které jsou v krvi hibernujicich zvifat ve srovnani se swarmingem
patrné, s nejvetsi pravdépodobnosti odpovidaji posthyperkapnické kompenzaci respiracni
acidozy. Ta je zpusobena snizenou dechovou frekvenci a hromadénim CO; a nasledné
organizmus reaguje kompenzaci této acidozy zvySenim hladiny bikarbondtu a mnoZzstvi bazi
(Banga a Khilnani, 2009). Vzhledem k této kompenzaci je tak udrzovéno stabilni pH a tudiz
jsme u tohoto parametru nezjistili rozdil oproti swarmingu.

Zavér

Nase vysledky ukazuji, ze v rdmci blizce pfibuznych druhi netopyr s podobnou ekologii je
ziejme mozné vyuzivat piipadné referencni hodnoty bez ohledu na druh. Pokud tedy pro jeden
druh budou referen¢ni hodnoty znamé, Ize je aplikovat i na jiné blizce ptibuzné druhy. Co je
vSak nutné zohlednit je obdobi, kdy je netopyr odchycen, protoze zmény spojené s ro¢nim
obdobim maji vyrazny vliv na fadu krevnich parametra.
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Summary

To better understand innate immunity mediated by phagocytes in bats, we measured respiratory burst
and haematology and blood chemistry parameters in heterothermic bats (Myotis myotis) and (Nyctalus
noctula) and homeothermic laboratory mice (Mus musculus). Bats displayed similar electrolyte levels
and time-related parameters of phagocyte activity, but differed in blood profile parameters related to
metabolism and red blood cell count. Greater mouse-eared bats differed from mice in all phagocyte
activity parameters and had the lowest phagocytic activity overall, while noctules had the same
quantitative phagocytic values as mice. Our comparative data indicate that phagocyte activity reflects
the physiological state and blood metabolic and cellular characteristics of homeothermic and
heterothermic mammals

Keywords: bat; torpor, innate immunity, blood; phagocytosis, respiratory burst

Introduction

Phagocytosis is a protective mechanism linking innate and adaptive immune responses
(Thomas DC, 2017). The primary function of phagocytes is to recognise, engulf and destroy
pathogenic agents, infected or dead cells and foreign particles. Phagocytes produce potent
microbicidal agents, such as reactive oxygen and nitrogen species (ROS, RNS), phagocytes
gain energy from the catabolism of glucose and thereby considerably increase the uptake of
oxygen (Thomas DC, 2017). Physiological characteristics associated with the role of low
hibernation body temperature in phagocyte respiratory burst response include 1) a decrease in
the level of blood glucose (Bandouchova et al., 2018); 2) lowered oxygen availability for
phagocyte respiratory burst due to lowered venous and arterial blood partial pressure of oxygen,
a higher oxygen affinity to haemoglobin (Musacchia et al., 1971), and long periods of apnoe
(Geiser et al., 2011); 3) torpor induced leukopenia/neutropenia (Bouma et al., 2010); and 4)
altered activity of complement factors (Hecht ef al., 2015).

In light of the above, heterotherms provide an interesting model for examining immune system
function. Given that many parameters impacting phagocyte respiratory burst are altered during
torpor, we predict lowered phagocyte respiratory burst performance in heterothermic animals
compared with homeotherms. We performed a functional comparative study to confirm this by
sampling blood from heterothermic bats (Myotis myotis), (Nyctalus noctula) and laboratory
mice (Mus musculus), evaluating phagocyte activity in combination with standard haematology
and blood chemistry as predictors of both time-related and quantitative parameters of
respiratory burst.

Material and Methods

Eleven cave-hibernating bats (greater mouse-eared bat Myotis myotis) and 12 rock-crevice
and/or tree-hole hibernating bats (common noctula Nyctalus noctula) were sampled soon after
the hibernation period in 2018. Blood was also collected from the saphenous vein of 14 adult
BALB/c laboratory mice without anaesthesia. Phagocyte RB activity was measured using
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chemiluminescence enhanced by luminol (Papezikova et al., 2016) The measuring
temperatures were set at 25°C and 38°C to simulate variability in the physiological state of bats
arousing and re-warming from hibernation torpor to homeothermy. An i-STAT portable clinical
analyser for veterinary use (EC8+ diagnostic cartridge, Abaxis, Union City, CA, USA) was
used to measure blood profile parameters based on electrochemical sensing technologies. Blood
cell counts were enumerated using a Nihon Kohden MEK-5208K cell counter (Nihon Kohden
Corporation, Tokyo, Japan). A Romanowsky-stained blood smear was prepared to count white
blood cell differential. Based on the chemiluminescence data, we calculated the following
fundamental respiratory burst parameters: time-to-start of response (Tstart), time-to-peak
response (Tpeak), time-to-end of response (Tend), peak intensity (Peak) and total capacity
(Integral, I). The total capacity value was also adjusted to the white blood cell count (Adjusted
Integral, AI). Statistical analysis was performed in Statistica for Windows v. 13.3 or in R
software using the support package mass.

Results and Discussion

Table 1. Differences in blood profile and phagocyte activity parameters measured in (Myotis
myotis), (Nyctalus noctula) and laboratory BALB/C mice (Mus musculus).

Analysis of variance LSD post-hoc comparisons
Log- Mmyo | Mmyo Nnoc vs
transformed| SS | df | MS| SS | df| MS| F p vs vs Remark
. Mus
variable Nnoc | Mus
Het (L/L) 0.27 2 0.14 | 0.04 33 0.00 | 101.31| 0.000 0.021 | <0.001 <0.001 | Species-specific
Hb (g/L) 0.27 2 0.14 | 0.04 33 0.00 | 101.64| 0.000 0.019 | <0.001 <0.001 | Species-specific
Homeotherm
0.00 2 0.00 | 0.00 33 0.00 | 23.73 0.000 ns | <0.001 <0.001 | differs from
Na (mmol/L) heterotherms
Homeotherm
0.22 2 0.11 0.07 33 0.00 | 52.81 0.000 ns | <0.001 <0.001 | differs from
K (mmol/L) heterotherms
Heterotherm
Cl (mmol/L) 0.01 2 0.00 | 0.01 33 0.00 | 24.84| 0.000 <0.001 ns <0.001 species differ
Urea 348 | 2 | 174] 053] 33| 002 10808 0.000 | | <0.001|<0.001| <0.001 | Species-specific
(mmol/L)
Glu 0.99 2 049 | 0.38 33 0.01 | 4241 0.000 <0.001 0.005 <0.001 | Species-specific
(mmol/L)
tCO: 0.01 2 0.00 | 0.13 32 0.00 1.16 0.327 ns ns ns
(mmol/L)
Heterotherm
WBC 0.51 2 0.25 1.09 33 0.03 7.72 0.002 0.007 ns <0.001 species differ
Homeotherm
Tstart 12.92 2 6.46 | 2.08 33 0.06 | 102.69| 0.000 ns | <0.001 <0.001 | differs from
heterotherms
Tpeak 2.60 2 1.30 | 0.13 33 0.00 | 328.98| 0.000 <0.001 | <0.001 <0.001 | Species-specific
Homeotherm
Tend 0.07 2 0.04 | 0.17 32 0.01 7.07 0.003 ns 0.002 0.005 | differs from
heterotherms
Heterotherm
Peak 1.49 2 0.74 | 3.28 33 0.10 7.47 0.002 0.013 | <0.001 ns species differ
Heterotherm
Integral 1.19 2 0.60 | 4.06 33 0.12 4.84 0.014 0.022 0.006 ns species differ
. Homeotherm
Adjusted 152 2| 076| 220 33| 007] 1136| 0.000 ns [ <0.001|  0.002 | differs from
Integral heterotherms

Legend: Hct = haematocrit, Hb = haemoglobin, Na = sodium, K = potassium, Cl = chloride, Urea = blood urea
nitrogen, Glu = glucose, tCO; = total dissolved carbon dioxide, WBC = white blood cell count, Tsa = time-to-
start of phagocyte respiratory burst response, Tyear = time-to-peak of phagocyte respiratory burst response, Tena
= time-to-end of phagocyte respiratory burst response, Peak = peak intensity of phagocyte respiratory burst,
Integral = total phagocyte capacity, Adjusted Integral = total phagocyte capacity recalculated for the white blood
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cell count; Mmyo = Myotis myotis, Nnoc = Nyctalus noctula and Mus = Mus musculus, ns=non-significant. Post-
hoc comparisons were used to evaluate species-specific differences in parameters.

With the exception of total dissolved carbon dioxide (tCO.), the three mammal species in this
study differed in all blood profile and phagocyte respiratory burst parameters (Table 1), with
post-hoc comparisons confirming species-specific differences in different parameters. The two
bat species had similar electrolyte levels (Na, K) and time-related parameters of phagocyte
activity (Tstart, Tend), but differed in blood profile parameters related to metabolism (Urea, Glu)
and red blood cell count (Hct, Hb) (Table 1). While heterothermic N. noctula bats had the same
quantitative values (Peak, Integral) as laboratory mice, heterothermic M. myotis differed in all
phagocyte activity parameters (Table 1).

In the present study, heterothermic bats displayed significantly lower blood glucose levels than
the laboratory mice. Interestingly, a negative relationship between glucose and time-related
phagocyte activity parameters was observed. This finding suggests either a low glucose level
threshold for respiratory burst or a switch of fuel sources from carbohydrates to fatty acids in
hypoglycaemic torpid bats (Hecht et al., 2015).

Conclusion

In this study, we provide comparative functional data suggesting that phagocyte activity, as an
essential mechanism of innate immunity, reflects the physiological state and blood metabolic
and cellular characteristics of homeothermic and heterothermic mammals.
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Summary

The worldwide use of pesticides leads to massive effect on aquatic ecosystems and human health. This
study is expected to provide an important insight to the interactions of transport protein human serum
albumin with conazole fungicide prothioconazole (PTC). After exposure of the human body, fungicides
penetrate into bloodstream, may interact with plasma proteins and induce some alteration of the protein
structure and function. The binding of PTC with human serrum albumin has been studied via
spectroscopic methods including absorbance, fluorescence and circular dichroism.

Keywords: fungicide; interaction, human serum albumin

Introduction

Conazole fungicides, one category of broad spectrum fungicides, are widely applied in
agriculcure and medicine. The widespread use of conazoles has generated detrimental effect on
aquatic ecosystems and human health (Prousek 2001). This study is expected to provide an
important insight into the interaction of transport protein human serum albumin with conazole
fungicide prothioconazole. Systemic fungicide prothioconazole (2-[2-(1-Chlorocyclopropyl)-3
- (2 —chlorophenyl ) — 2 — hydroxypro — pyl ] — 1,2 —dihydro — 3 H — 1,2 ,4 — triazole -3-thione)
is a representative of triazoles developed to protect rice and wheat (2). Its mode of action is
based on stoping production of new fungi spores and inhibits the biosynthesis of existing hostile
cells (Dong et al. 2019).

Material and Methods
For the investigation of binding and thermodynamic parameters, spectroscopic methods have
been used including: absorbance, fluorescence spectrophotometry and circular dichroism.

Results and Discussion

Prothioconazole slight binds to HSA, but effectively quenches the fluorescence of albumin via
static mechanism (Figure 1). In prothioconazole/HSA complex, the preferential binding occurs
at site [ of albumin and thermodynamic parameters indicate hydrogen bonds play the major role
in binding (Xu and Ritieni 2007). Via alteration in three-dimensional fluorescence and circular
dichroism spectral properties (not shown) it was concluded that prothioconazol could induce
slight conformational and some microenviromental changes in albumin molecule.
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Figure 1. Hill plots of prothioconazole/HSA complex by three different temperatures.

Conclusion

Studies of the interaction between pesticides and target mammalian proteins are important steps
toward an understanding of pesticide’s toxicity. Our results show only slight binding conazole
fungicide prothioconazole to HSA. The investigation of secondary structure show slight
conformational changes after binding prothioconazole to HSA.
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