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Vehikula epidemii salmonel6z v Ceské republice v roce 2014
Vehicles of Salmonella outbreaks in the Czech Republic in 2014

12Auerova Markéta, 1*Myskova Petra, 1°’Karpiskova Renata

YWyzkumny tistav veterindrniho lékaistvi, v. v. i., Brno
2Fakulta veterindrni hygieny a ekologie, Veterindrni a farmaceutickd univerzita, Brno
3 Prirodovédeckd fakulta, Masarykova univerzita, Brno

Summary

Thirty-five Salmonella outbreaks were reported in the year 2014. However, only in two outbreaks the
vehicles were confirmed and in 15 outbreaks were described as a suspect. The onset of infections
arose after eating ready-made meals that contained animal products. One hundred-fifteen human
isolates from 12 of outbreaks, which is approximately 15 % of the total number of patients in reported
outbreaks, were sent to serotyping and phage typing to the bacteriological laboratory of Veterinary
Research Institute in Brno. The most frequent etiological agent of outbreak’s cases belonged to S.
Enteritidis PT8 (8 outbreaks) and PT13 (3 outbreaks). One outbreak caused by S. Enteritidis PT14b,
which is related to international outbreaks caused by consumption of eggs from Germany, was also
reported.

Keywords: Salmonella; outbreak; typing; food-stuff

Uvod

Salmonely jsou druhym nejcastéjSim bakteridlnim plvodcem onemocnéni s alimentarni
cestou prenosu. Po zavedeni ozdravnych programii v chovech driibeze a prasat od roku 2003
pocet vykazovanych salmonel6z v zemich EU mirné klesa (EFSA, 2015).

Dle statistik je kazdoro¢né v zemich EU zaznamenavano vice nez 90 000 piipadt salmonel6z
(EFSA, 2014). V CR se podty hlagenych piipadi salmonelozy od roku 2010 opét zvysuji, a to
sice z 8622 v roce 2010 na 13 633 v roce 2014 (EPIDAT, 2014). Baktérie rodu Salmonella
byvaji izolovany ze Sirokého spektra rGznych potravinovych surovin a hotovych pokrmd.
Salmonel6za je nejCastéji spojovana s konzumaci kontaminovanych vajec a vejce
obsahujicich pokrm, driibeziho, vepifového a hovéziho masa (EFSA, 2014).

V soucasné dobé je zndmo vice nez 2500 sérotypu salmonel, pficemz v humdnni populaci
jsou epidemiologicky nejvyznamnéj$imi sérotypy Salmonella Enteritidis a Salmonella
Typhimurium, které zpisobuji vice nezZ 80 % salmoneloz. Mezi dalsi Casté sérotypy salmonel
patii S. Infantis, S. Virchow, S. Hadar, S. Heildelberg a S. Paratyphi B, které zaujimaji cca
3 % z celkové zaznamenanych nakaz (Malorny et al., 2009).

Material a metody

Vroce 2014 ziskalo oddéleni bakteriologie Vyzkumného ustavu veterinarniho lékatstvi
celkem 115 huménnich izolatd z 12 epidemickych vyskyth a 4 izolaty z potravin. Jednotlivé
izolaty byly z transportnich médii (Amies) vyockovany na Brilliant green agar (BGA, Oxoid,
UK), poptipad¢ Xylose lysine deoxycholate (XLD, Oxoid, UK) agar a Rambach agar (Merck,
Némecko).

Ke zji$téni daného sérotypu salmonel byla pouzita metoda sérotypizace sklickovou aglutinaci
s vyuzitim komerc¢nich antisér (BioRad, Francie nebo DenkaSeiken, Japonsko). Reakce byly
vyhodnoceny dle Kauffmann-White schématu (Grimont a Weill, 2007). Izolaty nalezejici k
sérotypum Salmonella Enteritidis, Salmonella Typhimurium a monofazicka Salmonella
Typhimurium byly dale fagotypizovany (Ward et al., Anderson et al., 1977).
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Vysledky
V roce 2014 bylo ziskano 115 humannich izolati salmonel. Vysledky typizace salmonel jsou
uvedeny v tabulce 1.

Tabulka 1: Ptehled hlaSenych epidemii v roce 2014, pocty humannich ptipadl, pocty
vySetfenych kmenti a vysledky fagové typizace (EPIDAT, 2014)

Nézev epidemie Meésic E)/;g:fg E}II) ;cll Lll(/};l(;eﬁt Vehikulum Sérotyp Fagovy typ
BIOMEDICA 1 16/0 nezjisténo S. Enteritidis
JN MSENO 1 42/35 nezjisténo S. Enteritidis PT8
DOzP 1 5/0 nezjisténo S. Enteritidis
MIKES 1 8/0 nezjisténo S. Enteritidis
MS STINADLA 1 2710 nezjisténo S. Enteritidis
FIALKA14 UH 2 15/13 nezjisténo S. Enteritidis PT8
TATARAK 2 5/2 vejce™ S. Enteritidis PT8
UO-ZDISLAVA 2 30/0 masova pomazanka(”) S. Enteritidis
78 MSENO 3 84/6 nezjisténo S. Enteritidis PT8
ZDIBY 5 25/0 $pagety Carbonara(” S. Enteritidis
OVAR 5 9/0 ovar® S. Enteritidis
DUSNI 5/6 1172 nezjisténo S. Enteritidis PT8
7S KOBYLI 6 23/0 nezjisténo S. Enteritidis
UL MLECNY BAR 6 6/0 nezjisténo S. Enteritidis
THALIE 6 12/2 knedlik S. Enteritidis PT13
OLBRAMOVICE 6 23/0 hotové jidlo®™ S. Enteritidis
FN PEKARSKA 6 24/16 knedlik®™ S. Enteritidis PT13
DUKAT 6 14/3 hotové jidlo™) S. Enteritidis PT8
CR-PASICKA 6 12/0 nezjisténo S. Enteritidis
DS MIROVICKA 7 10/0 nezjisténo S. Enteritidis
TU-CERMNA 7 19/2 kufeci placicky(™ S. Enteritidis PT8
VENUSE ZAJECI 7 18/0 nezjisténo S. Enteritidis
KRUTA 8 11/0 kriita®) S. Enteritidis
DD ALZBETINKY 8 10/0 nezjisténo S. Enteritidis
BROUCI 9 12/0 vejcet S. Enteritidis
HODY 9 16/0 kan¢i tizek S. Enteritidis
PODOLEC 9 113/6 gulas s téstovinami® S, Enteritidis PT14b
SKOLA 9 19/0 hotové jidlo® S. Enteritidis
UL DPS V KLIDU 9 18/0 nezjisténo S. Enteritidis
VETR14 UH 9 99/17 nezjisténo S. Enteritidis PT8
VOLF 9 8/0 hotové jidlo®™ S. Enteritidis
EPIDEMIE STATEK 10 8/0 hotové jidlo®™ S. Enteritidis
MS LOUCKA 10 20/0 nezjisténo S. Enteritidis
TROSKI\(/)['SI'OVI CE 10 16/11 knedlik®™ S. Enteritidis PT13
TP SVATBA 10 25/0 svatebni kolacky() S. Enteritidis

*) suspektni vehikulum, ) potvrzené vehikulum

Diskuze

Laboratot Vyzkumného ustavu veterinarniho 1ékatstvi v Brn¢ ziskala Ctyfi izolaty z potravin,
a to sice tfi izolaty ze stéru z povrchu vajec a jeden izolat z kufecich placi¢ek. Z celkového
poctu 35 epidemii bylo zkoumano pouze 12, jejichz izolaty nalezely k sérotypu Salmonella
Enteritidis. Epidemie salmoneloz byly ve vétsing pripadi zptisobeny konzumaci hotovych
pokrmt, které obsahovaly vejce, ale i rizné¢ druhy masa. V jednom ptipad¢ byla epidemie
zpusobena konzumaci cukrarskych vyrobklli. Ve vétsin€ ptipadii hromadnych vyskytil v roce
2014 se vehikulum nédkazy nepodafilo dohledat. Suspektni vehikula byla stanovena v 15
ptipadech, pfi¢emz pouze ve dvou z nich se podafilo je potvrdit. Fagovou typizaci bylo
prokazano, ze 8 epidemii bylo zptisobeno baktériemi S. Enteritidis PT8, ktery je tizce vazany
na populaci dribeze a v CR patii mezi nejfrekventovangjsi fagovy typ. V ptipadé epidemie
TATARAK byly ziskany izolaty pfimo ze suroviny pouZité k piipravé pokrmu, a to sice ze
stéri z povrchu cCerstvych vajec. Izolat z potraviny byl ziskan i v pfipadé epidemie TU-
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CERMNA. Jednalo se o izolat z kutecich placicek, ze kterych byl fagovou typizaci prokazan
fagovy typ PT8. Dale byla u tii epidemii prokdzana jako puvodce S. Enteritidis PT13, ve
vSech ptipadech byl jako vehikulum infekce urcen knedlik, k jehoz piipravé byla pouzita
vaje¢na melanz. Tento fagovy typ vykazoval typickou rezistenci k ampicilinu.

V CR se rovnéz vroce 2014 objevily piipady zptsobené S. Enteritidis PT14b, které
pravdépodobné souvisely s nadndrodni epidemii, kde byla zdrojem vejce z Némecka.
Salmonella Enteritidis PT14b zpusobila epidemii v 6 zemich EU. Potravinové izolaty byly
ziskané pouze z Francie a z Rakouska. Epidemie byla spojena s konzumaci pokrmu
pripravenych z vajec zakoupenych v obchodech stejného fetézce. Jednalo se o tiramisu,
zmrzlinu, majonézu a ¢okoladovou pénu. Vejce pochazela podle epidemiologického Setfeni
z chovu nosnic v Bavorsku (EFSA, 2014).

Zavér

Salmoneldza patii v CR k druhému nejrozsitendj§imu onemocnéni z potravin, a to predeviim
Z hotovych pokrmt, které obsahuji nedostatecné tepelné opracované vejce nebo rtizné druhy
masa. Manipulace s rizikovymi surovinami pii pfipravé pokrmt, ptipadné jejich skladovani
za nevhodnych teplotnich podminek muze vést k ndkaze salmonel6zou.

Podékovani )
Studie byla finan¢né€ podpofena projektem LO1218, MSMT v ramci programu NPU 1.
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Charakteristika patogennich izolata Escherichia coli z jate¢né upravenych
tél prasat

Characteristic of isolates pathogenic Escherichia coli from pig carcasses

Kfiepelova Simona, Skockova Alena, Kolia¢kova Ivana, KarpiSkova Renata

Vyzkumny ustav veterinarniho lékarstvi, v. v. i. Brno

Summary

Isolates has been obtained from E. coli during the monitoring of pig carcasses. The monitoring was
conducted by the State Veterinary Administration. Presence of genes typical for individual group —
eae for enteropathogenic (EPEC), genes for stxi, shiga toxin (STEC) and aggR, aaic group
enteroagregative E. coli (EAggEC) was monitored. Twenty-six isolates were obtained with some of the
observed virulence factors. Twenty -five isolates of shiga toxin producing E. coli were obtained and
only one strain was detected for the combination of genes potentially enterohaemorrhagic E. coli. One
of the detected isolate has been carried genes for enteropathogenic E. coli. No one of the isolates
carried the genes, which are characteristic for the enteroagregative group of E.coli. Stxi gene
virulence was detected 3 times. The strains with the ability to produce toxins Stx2 subtype 2e (23
times) were detected the most frequently.

Keywords: pathogenic E. coli; virulence factors

Uvod

Za hlavni rezervoar patogennich kmend E. coli jsou povazovany piedev$im potraviny
zivocisného puvodu (LEE a kol., 2009). Pro tyto kmeny je charakteristicka produkce faktori
virulence, podle kterych rozliSujeme jednotlivé patoskupiny. Vyznamnou skupinou z hlediska
onemocnéni lidi jsou kmeny s produkei Shiga toxind. RozliSujeme dva zakladni typy Shiga
toxinl - typ 1 a 2. Kazdy z nich se pak dale dé€li na subtypy (Stx1 — a, ¢, d; Stx2 — a az g).
Jednotlivé subtypy se lisi i zavaznosti klinickych ptiznakti (PERSSON a kol., 2007
BIELASZEWSKA a kol., 2006). Rizikovou skupinu shigatoxigennich kmeni E. coli jsou
enterohemoragické kmeny vyvolavajici hemoragické kolitidy a hemolyticko-uremicky
syndrom (HUS). Priijmova onemocnéni lidi zplsobuji i enteroagregativni a enteropatogenni
kmeny E. coli (RILEY a kol., 1983). Kmeny s faktory virulence mohou byt také producenty
Sirokospektrych beta-laktamaz (ESBL) a podilet se tak na Sifeni antibiotické rezistence
(MAREJKOVA a kol., 2011). Cilem této prace bylo charakterizovat detekované izolaty jak
z hlediska faktoru virulence, tak i antimikrobialni rezistence.

Material a metodika

Odbér a zpracovani vzorkiu

Vzorky byly ziskany stérem z JUT prasat na riiznych porazkach v CR v ramci monitoringu
provadéného Statni veterinarni spravou (SVS). Zakladni zpracovani vzorkl provadéli
pracovnici Statnich veterinarnich tstavii (SVU) podle metodického postupu koordinovaného
NRL pro oblast Escherichia coli. Postup vychazel z normy ISO TS 13136 (ISO 13136, 2012).
Izolaty pozitivni na pfitomnost genl Stxi2 a eae byly zaslany do NRL pro oblast E. coli ke
konfirmaci.

Typizace izolatii

Metodou PCR byla sledovana pfitomnost genit pro produkci Shiga toxind 1,2 a jejich
subtypt, genu adheren¢niho faktoru intimin eae (PATON a kol., 1998; ANONYMOUS,
2013a) a genu aggR, aaiC typickych pro EAggEC (BOISEN a kol., 2012).
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Detekce O-séroskupin

Podle metodiky Salajka a kol. (SALAJKA a kol., 1992) byla provedena typizace somatického
O-antigenu aglutinaci s fadou 70 riznych O-antisér. U vSech kmeni, kde se nepodaftilo urcit
séroskupinu aglutinaci byla provedena sérotypizace metodou PCR (ANONYMOUS, 2013b).

Antibioticka rezistence

Diskovou difizni metodou byla testovana rezistence k 13 terapeuticky vyznamnym
antimikrobidlnim latkdm. Stanoveni bylo provedeno podle metodiky CLSI (2012),
antibiotické disky byly ziskdny od firmy Oxoid (VB). Vyhodnoceni bylo provedeno dle
kritérii uvedenych v CLSI (2012).

Vysledky a diskuze
Z celkové 115 kment zaslanych ke konfirmaci byla u 26 izolatlh potvrzena ptitomnost

nékterého ze sledovanych faktorti virulence. Detailni vysledky jsou uvedeny v tabulce 1.

Tabulka 1: Charakteristika patogennich izolatl

Pocet a % izolatu rezistentnich
Detekované Podet k AML
Patotyp | geny faktort Subtyp | . .. Séroskupina Rezistence
. izolatt ) ..
virulence min. k 1 Multirezistence
AML
stx la 1 0146
! 1d 1 091
17 0? o 4
STEC N e 3 08 6 (27 %) (18 %)
2 1 0112
1 0156
EHEC | eaet+stxi+stx. | 1a,2c,2e 1 0157 0 0
1
- 2
EPEC eae 1 O 0 (100 %)

Poznamka: n=pocet rezistentnich izolatl, AML = antimikrobialni latka, O? = izolat nepatii k zadné ze 70
sledovanych séroskupin, multirezistence = rezistence k 3 nebo vice AML

Z hlediska alimentarnich onemocnéni jsou velmi vyznamné nalezy shigatoxigennich kmenii.
V ptipadé, Zze tyto kmeny nesou dalsi faktory virulence umoziujici adherenci k enterocytim,
jako membranovy protein intimin (eae) nebo dalsi dosud nepfili§ dobfe popsané, mohou
zpusobit az Zivot ohrozujici onemocnéni. Zavaznost onemocnéni je spojena i se subtypem
toxinu 2, konkrétné¢ subtypy Stx2a a Stx2d, ale také subtyp Shiga toxinu 1 — la
(MATTHEWS a kol., 2013; FENG, REDDY, 2013). Kmeny s geny virulence stx2e jsou
primarné€ spojovany s onemocnénim prasat (Edémova choroba) a z hlediska zdravi lidi nejsou
povazovany za rizikové (DEBROY a kol., 2005). Nezbytnou souc¢ésti charakterizace kment
je urCeni séroskupin. Alimentarni onemocnéni bylo ve vétSiné piipadd spojovano s kmeny
séroskupiny O157, ale mezi epidemiologicky vysoce vyznamné séroskupiny se dale fadi i
026, 0103, 0111 a 0145 (SMITH a kol., 2015). V souladu s nejnovéjsimi poznatky se
k hodnoceni zavaznosti nalezi STEC pfistupuje na zaklad¢ ptitomnosti specifickych subtypt
Shiga toxind a ptipadné faktorti adherence. Z 26 izolatd shigatoxigennich E. coli byl v 1
ptipadé detekovan kmen se schopnosti produkce obou Shiga toxint i s faktory adherence a
dale 1 kmen nesouci vysoce vyznamny subtyp Shiga toxinu (Stxla), jejichz pfitomnost
V potraviné mize zpusobit zavazné onemocnéni ¢loveka. Jedenkrat byl dale detekovén izolat
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vewvr

Ve zbyvajicich 85 % shigatoxigennich kmeni se jednalo o subtyp Stx2e zpusobujici
onemocnéni zvifat a jen velmi vzacné onemocnéni ¢loveka.

Velmi vyznamnym poznatkem je, Zze JUT prasat jsou rezervoary rezistentnich kment E. coli.
Sledovani antimikrobidlni rezistence ukdzalo, ze 15 izolati (58 %) bylo citlivych ke vSem
testovanym antimikrobialnim latkam. Rezistence k tetracyklinu i ampicilinu byla stanovena u
u tii (11,5 %) izolath. Rezistenci k vice neZ jedné antimikrobidlni latce vykazovalo celkem 5
(19 %) izolath a fenotypy rezistence byly nasledujici: AMP-SXT-TMP-TET, AMP-STR-
SXT-TMP-TET;  CMP-STR-KAN-GEN-SXT-TMP-TET; = AMP-SXT-TMP-TET-NAL,
AMP-AMC-STR-TET.

Zavér

Vyskyt shigatoxigennich (STEC) kment E. coli byl u JUT prasat prokazan, ale vétsina izolatd
nepiedstavuje zdravotni riziko pro ¢lovéka. U izolovanych kment byla potvrzena i pfitomnost
potencialné enterohemoragickych kment E. coli. Piestoze byl vyskyt EHEC velmi nizky, je
potieba pii manipulaci se syrovym masem dodrzovat zakladni hygienicka pravidla.

Podékovani 5
Studie byla finan¢né podpotena projektem LO1218, MSMT v ramci programu NPU 1.
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Charakteristika kmenu Staphylococcus aureus (MRSA a MSSA)
izolovanych z potravinového retézce v Ceské republice

Characterization of Staphylococcus aureus (MRSA and MSSA) isolated
from the food chain in the Czech Republic

12Koukalova Katefina, 2’Kola¢kova Ivana, 1?’KarpiSkova Renata

'Fakulta veterindrni hygieny a ekologie, Veterindrni a farmaceutickd univerzita Brno
ZVyzkumn)ﬁ ustav veterinarniho lékarstvi, v.v.i., Brno

Summary

Staphylococcus aureus is an important human and animal pathogen. The aim of this study was to
investigate the properties of strains of Staphylococcus aureus (methicillin resistant S. aureus - MRSA
and methicillin-sensitive S. aureus - MSSA) isolated from the food chain of Czech Republic. For all
isolates was investigated antimicrobial resistance by disk diffusion method and the ability of
production staphylococcal enterotoxins by PCR. Within the file MRSA characteristics were monitored
separately for sequence type 398 (ST398), which is a typical representative of MRSA in food animals.
The study included 61 strains of MRSA and 433 MSSA strains . By comparing the two groups was
found that MRSA strains are characterized by multiple resistance and MRSA ST398 absence of genes
responsible for the production of staphylococcal enterotoxins.

Keywords: Staphylococcus aureus; rezsistance; enterotoxins

Uvod

Staphylococcus aureus je vyznamnym patogenem lidi i zvifat. Aby bylo mozné
minimalizovat kontaminaci a S$ifeni S. aureus V potravinovém fetézci je dilezité
charakterizovat izolované kmeny. Mezi zakladni charakteristiky S. aureus patii pfitomnost
genll rezistence k antimikrobidlnim latkdim a potencionalni schopnost produkce
stafylokokovych enterotoxinli (SE). Stale vétsi pozornost je vénovéana vyskytu meticilin
rezistentnich kment S. aureus v potravinovém fetézci, které se vyznacuji Castou rezistenci
k vice antimikrobialnim latkam. VétSina téchto kmend patii ke klonalnimu komplexu ST398.
Cilem této studie bylo sledovéani rozdili ve vlastnostech izolath MSSA, MRSA ST398 a
MRSA jinych sekvenacnich typl a stanoveni rizné miry nebezpeci pfi kontaminaci potravin.

Material a metody

Celkem bylo srovnano 61 kmenit MRSA (43 MRSA ST398 a 18 MRSA jinych sekvenaénich
typt) a 433 MSSA. Kmeny pochazi ze sbirky VFU Brno a VUVeL Brno a byly izolovany ze
vzorktl odebranych v potravinovém fetézci CR. S. aureus byl ze vzorkii izolovan postupem
doporuc¢enym v rozhodnuti Evropské komise 2008/55/EC. Typické kolonie byly ze
selektivnich agarti vyoCkovany na piidu s ptidavkem 5 % ov¢i krve (Labmediaservis, CZ) a
uchovany pro néaslednou charakterizaci. Suspektni kolonie byly konfirmovany metodou PCR,
kterou byla detekovana ptitomnost specifickych fragmentt S. aureus (Martineau et al., 1998),
MRSA (Oliveira and de Lencastre, 2002) a MRSA sekvenacniho typu 398 (van Wamel,
2010). U kazdého kmene S. aureus bylo provedeno stanoveni pfitomnosti genti sea, Seb, sec,
sed, see, seq, seh, sei, sej metodou multiplex PCR (Monday et al., 1999 a Lavseth et al. 2004)
a testovani rezistence ke 12 antimikrobidlnim latkdm (tabulka 1) diskovou difuzni metodou,
vysledky byly interpretovany dle kritérii Clinical and Laboratory Standards Institute (2012).

Vysledky a diskuse

Prvni cast studie byla vénovana citlivosti k antimikrobidlnim latkdm (AML). Rezistenci
vykazovaly nejen kmeny MRSA, ale i kmeny MSSA, u nichz se vSak Cetnost rezistence
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k jednotlivym sledovanym latkam pohybuje pod 5 %. Mezi kmeny MRSA se ¢asto vyskytuje
multirezistence (rezistence Kk vice nez 3 riznym skupinam antibiotik). S vyjimkou 2 kment
jsou multirezistentni vSechny testované kmeny MRSA. Piehled vysledkt uvadi tabulka 1. Ve
srovnani s na$imi vysledky je piekvapujici studie z Ciny (Wang et al., 2015), kde Ize
predpokladat jinou strategii zachazeni s antimikrobialnimi latkami neZ v zemich EU. Cinska
studie uvadi ptitomnost multirezistentnich kmenti u 73,5 % MRSA a az u 63,3 % MSSA. Je
zarazejici, ze rozdil v citlivosti k antimikrobialnim latkim u MRSA a MSSA je mensi nez
vnasi studii nebo vdatech za celou EU (EFSA, 2012). V ¢inské studii je napi. ke
klindamycinu rezistentnich 67,0 % MSSA a rezistence k ciprofloxacinu je dokonce ¢ast&jsi u
MSSA (49,2 %) nez u MRSA (23,5 %).

Tabulka 1: Rezistence kmenit MRSA ST398, MRSA nonST398 a MSSA k vybranym AML

Antimikrobidlni latka (skupina) ST398 (n= 43)MRSA (n_r?(;Lr: ST398 (n=18) MSSA (n=433)
OX (B-laktamy) 43 (100,0 %) 18 (100 %) 0
TE (tetracykliny) 41 (95,3 %) 10 (55,6 %) 46 (8,3 %)
E (makrolidy) 28 (65,1 %) 9 (50,0 %) 27 (45 %)
SXT (kotrimoxazol) 6 (14,0 %) 3 (16,7 %) 1 (0,2 %)
AMC (inhibitory S-laktamaz) 37 (86,0 %) 11 (61,1 %) 28 (4,8 %)
CN (aminoglykosidy) 7 (16,3 %) 2 (11,1 %) 7(1,7%)
DA (linkosamidy) 37 (86,0 %) 4 (22,2 %) 21 (31 %)
C (amfenikoly) 1(2,3%) 0 2(0,5%)
CTX (B-laktamy) 42 (97,7 %) 16 (88,9 %) 0
CIP (fluorochinolony) 37 (86,0 %) 1(5,6 %) 13 (1,7 %)
FOX (B-laktamy) 22 (51,2 %) 11 (61,1 %) 1(0,2%)
RD (ansamyciny) 0 2 (11,1 %) 0
Minimalné 1 rezistence 43 (100 %) 18 (100 %) 95 (22 %)

Pocet kmenu (n), sekvenaéni typ (ST), rezistence (R), oxacilin (OX), tetracyklin (TE), erytromycin (E),
kotrimoxazol (SXT), amoxycilin/ klavulanova kyselina (AMC), gentamycin (CN), klindamycin (DA),
chloramfenikol (C), cefotaxim (CTX), ciprofloxacin (CIP), cefoxitin (FOX), rifampicin (RD)

Ve druhé casti studie byla pozornost zaméfena na piitomnost gend kodujicich produkci
stafylokokovych enterotoxinl. Geny byly u kmentli detekovany jak jednotlivé, MRSA 3 (4,9
%) a MSSA 23 (5,3 %) tak v kombinacich, MRSA (14,7 %) a MSSA 28 (6,4 %). Nalezy
shrnuje tabulka 2. NaSe vysledky pfitomnosti genl stafylokokovych enterotoxinii odpovidaji
zjisténim Cai Yongwe (2007). Tato studie uvadi, ze MRSA kmeny nesou Castéji SE geny nez
MSSA, neuvadi vSak vyskyt geni u MRSA ST398.

Tabulka 2: PoCet kmenit MRSA ST398, MRSA non ST398 a MSSA nesoucich geny pro
produkeci stafylokokovych enterotoxinti v€etné zjisténych kombinaci

enterotoxinovy gen ST398 (n=43) MRSA (n=61) non ST398 (n=18) MSSA (n=433)

sea 0 0 1
sea, seb, sed, sej 0 0 1
sea, seh 0 0 1
seb 0 1 1
sec 0 0 2
Sec, seg, sei 0 1 2
sed, seg 0 0 2
seg 0 0 5
seg, sei 0 7 22
seg, sei, sej 0 1 0
seh 1 1 3
sei 0 0 10
sej 0 0 1

Celkem 12 (19,6 %) 51 (11,7 %)

pocet vzorki (n)
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Zavér

Kmeny MRSA vykazovaly Castéji rezistenci i multirezistenci ve srovnani s MSSA, z toho
nejvyssi spektrum rezistence a jeji nejvyssi Cetnost byla zaznamendna u skupiny MRSA
ST398.Geny kodujici produkcei stafylokokovych enterotoxinti byly prokazany jak ve skupiné
MSSA, tak i u MRSA, ale pfedev§im u kment non ST398. V souboru MRSA ST398 byla
schopnost produkce toxinu potvrzena pouze u jednoho kmene a to schopnost produkce
enterotoxinu H. Vlastnosti kmeni MRSA a MSSA se vyrazné¢ lisi jak rezistenci
k antimikrobialnim latkam, tak svym enterotoxigennim potencialem.

Podékovani
Studie byla finan¢né podpoiena projektem NAZV QJ1210284 a projektem IG 252341.
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Porovnani vysledkii izolace bakterialni DNA z faeces driibeze

Comparison of results isolation of bacterial DNA from poultry faeces
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Summary

The quality and purity of the extracted DNA has a significant influence on the success of subsequent
molecular diagnostics. The aim of this study was to evaluate and compare the effectivity of bacterial
DNA isolation from poultry faeces in native and diluted state. For this purpose we used 9 commercial
isolation Kkits, isolation boiling and phenol-chloroform extraction. The most suitable extraction
procedure was selected based on resulting concentration bacterial DNA, ratio of absorbance, agarose
gel electrophoresis of DNA and polymerase chain reaction (PCR). The results show that for the
extraction of bacterial DNA from faeces samples are preferable kits based on the principle binding
DNA to columns than conventional silicate phenol-chloroform extraction or isolation boiling. The
yield and quality of the bacterial DNA was in both sample types (native, diluted reces) nearly
identical. Results of evaluation of monitored parameters proved as the most effective kits for isolation
from feces QlAamp DNA Stool Mini Kit (QIAGEN, DEU), DNeasy Blood and Tissue Kit (QIAGEN,
DEU) and Power Food Microbial DNA Isolation Kit (MO BIO Laboratories, USA). Using of suitable
DNA extraction kits or methods of isolation is important for successful and valid PCR studies from
clinical, experimental and environmental samples.

Keywords: bacterial DNA; extraction DNA; purity and quantity DNA; poultry

Uvod

Izolace DNA je dilezitym primarnim krokem fady molekuldrné genetickych metod a jeji
podstata spociva v ziskani DNA v dostatecném mnozstvi a kvalité. Ziskani bakteridlni DNA
ze vzorku faeces je problematické predevSim diky rozmanité stfevni mikroflotre, rozdilné
konzistenci vzorku a slozeni faeces. Mimoto kvantita a kvalita extrahované DNA muze byt
ovlivnéna inhibitory ze vzorkl faeces (napt. hem, bilirubin, zlucové soli a sacharidy), které
mohou negativné ovliviiovat nasledujici genetické analyzy, jako je identifikace patogenti
pomoci PCR (Holland et al., 2000). V této studii byla porovnana relativni u¢innost extrakce
bakterialni DNA z faeces za pouZiti 9 komerc¢nich kitd, fenol-chloroformové izolace a izolace
varem. Kvalita extrakce bakterialni DNA byla posouzena PCR analyzou, hodnocenim
koncentrace DNA, poméry absorbance (A260/A280) a vizualizaci extrahované DNA na
agardzovém gelu.

Material a metody

Jako vychozi vzorek studie byl pouZit sterilng odebrany obsah stfev brojlerovych kutat. Cast
vzorkll byla zpracovdna v nativnim stavu, ¢ast byla fedéna ve fyziologickém roztoku. Oba
typy vzorkd byly homogenizovany za pouziti zirkonovych kuli¢ek o priméru 1,5 mm v
BeadBlaster™ 24 Homogenizer (Benchmark, USA). Bakterialni DNA byla izolovana 9
komer¢nimi kity, kde bylo postupovano dle pokynii vyrobce, izolaci varem a fenol-
chloroformovou extrakci. Ziskané vysledné izolaty bakterialni DNA byly hodnoceny pomoci
spektrofotometrického méfeni NanoDrop2000 (Thermo Scientific, USA), agardézovou
gelovou elektroforézou a PCR. Primery a podminky PCR byly pievzaty od Eyers et al. (1993)
a Fermér a Engvall (1999).
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Vysledky a diskuze
Vysledky jednotlivych ndmi pouzitych postupt izolace DNA jsou piehledné zpracovany
v tabulce 1.

Tabulka 1: Vysledky poméru absorbanci (A260/A280) (Abs.), koncentrace [ng/ul] (Conc.),
elektroforetické vizualizace (Elfo) a PCR u pouzitych izolacnich postupti.

Nativni faeces Redéné faeces Zpisob
Abs. Conc. Elfo PCR Abs. Conc. Elfo PCR izolace
1 1,52 55,9 v v 1,54 315 v v kolona
2 | 204 83,0 Y Y 201 214 Y Y kolona
3 | 202 109,3 v v 192 543 v v kolona
4 | 133 172,7 « « 127 316 « « var
5 | 191 18 v v 1,84 32 « « kolona
6 | 1,20 52,2 « « 201 351 Y v kolona
7 1,43 755,7 X X 1,37 722,2 X J var
8 1,87 85,5 v v 1,86 63,0 v J kolona
9 | 153 37,7 v « 168 114 v v kolona
10 | 185 42,6 Y Y 1,59 7.4 Y v kolona
11 | 136 884,3 X X 148 3145 X " fenol-
chloroform

1-Isolate Fecal DNA Kit (Bioline, UK); 2-QlAamp DNA Stool Mini Kit (QIAGEN, DEU); 3-Dneasy Blood a
Tissue Kit (QIAGEN, DEU); 4-mericon DNA Bacteria Kit (QIAGEN, DEU); 5-Bacterial Genomic DNA
Isolation Kit (Norgen Biotek, CAN); 6-GenElute Mammalian Genomic DNA Miniprep Kit (Sigma-Aldrich,
USA); 7-izolace varem; 8-Power Food Microbial DNA lIsolation Kit (MO Bio, USA); 9-UltraClean Fecal DNA
Isolation Kit (MO Bio, USA); 10-PowerBiofilm DNA Isolation Kit (MO Bio, USA); 11-fenol - chloroformova
izolace

Z téchto dat vyplyva, Ze k i1zolaci bakterialni DNA z faeces driitbeze jsou vhodnéj$i metody
zalozené na principu vazby DNA na kolonu. V nasi studii bylo pouZzito 9 komer¢né
dostupnych kitd, které jsou primarné uréeny k izolaci DNA z riznych matric, véetné faeces -
kit Isolate Fecal DNA Kit (Bioline, UK), QlAamp DNA Stool Mini Kit (QIAGEN, DEU) a
UltraClean Fecal DNA Isolation Kit (MO Bio, USA). Jako nejefektivnéjsi postupy ziskavani
DNA vysoké kvality a kvantity ze vzorkll faces v nativnim stavu i1 ze vzorkd, které byly
ztedény ve fyziologickém roztoku, byly po zhodnoceni vSech sledovanych parametrii
vyhodnoceny kity QlAamp DNA Stool Mini Kit (QIAGEN, DEU), Dneasy Blood a Tissue
Kit (QIAGEN, DEU) a Power Food Microbial DNA Isolation Kit (MO Bio, USA). Tyto
vysledky koresponduji také s vysledky studie McOrist et al. (2002), ktera hodnoti kit QIAamp
DNA Stool Mini Kit (QIAGEN, DEU) primarné uréeny k izolaci DNA z ¢erstvych, tak i
zamrazenych vzorkl faeces jako nejucinnéjsi metodu extrakce bakterialni DNA. Kit Dneasy
Blood a Tissue Kit (QIAGEN, DEU) je primarné urcen k izolaci DNA z cerstvych nebo
zmrazenych Zivoc€iSnych tkani, bunék, krve nebo bakterii a kit Power Food Microbial DNA
Isolation Kit (MO Bio, USA) k izolaci mikrobidlni genomické DNA z potravin. Tyto
vysledky dale ukazuji, Ze k izolaci bakterialni DNA z ndmi pouZitych matric je mozZné a
vhodné pouzit také kity, které nejsou primarné urceny k izolaci bakteridlni DNA ze vzorkl
faeces. Prestoze Nelson et al. (2010) ve své studii spolehlivé ziskal dostate¢né mnozstvi
kvalitni bakteridlni DNA z faeces pomoci fenol-chloroformové extrakce srovnatelné s
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komer¢né dostupnymi Kkity, ostatni nami pouzité postupy (fenol-chloroformova extrakce,
izolace varem a mericon DNA Bacteria Kit (QIAGEN, DEU)), jejichz principem je lyze
bunc¢k za pouziti vysokych teplot, piip. fenol-chloroformu a odstranéni nadbyte¢nych
komponent pomoci centrifugace, se dle vysledkl této analyzy jevi jako nejméné vhodné.
Nameéteni velmi vysokych hodnot koncentrace DNA u nékterych vzorkt souvisi s chybnym
nadhodnocenim vysledku méfeni zptisobeného ptitomnosti organickych necistot, proteinti ¢i
RNA, které adsorbuji pii 260 nm; naméfené hodnoty absorbanci (>1,5) také naznacuji
kontaminaci ziskané DNA organickymi latkami, RNA nebo proteiny. Mimo to ani
elektroforetickd vizualizace izolované DNA a naslednda PCR neprokazaly piitomnost
bakterialni DNA v ziskaném izolatu, coz je velmi pravdépodobné zpiisobeno nedokonalym
odstranénim vSech kontaminujicich komponent heterogenniho vzorku.

Zavér

Vysledky studie prokazaly nejvyssi efektivitu izolace bakterialni genomové DNA z faeces
driibeze pomoci kit QIAamp DNA Stool Mini Kit (QIAGEN, DEU), Dneasy Blood a Tissue
Kit (QIAGEN, DEU) a Power Food Microbial DNA Isolation Kit (MO Bio, USA). Velmi
dobfe byly hodnoceny i dal$i komeréni kity, které jsou zalozeny na principu vazby DNA na
silikatovou kolonu, a z toho vyplyva, Ze k izolaci bakterialni DNA z faeces jsou tyto metody
vhodnéj$i nez klasické fenol-chloroformové izolace nebo izolace varem. Ekonomické
hledisko, stejn¢ jako primarni urceni kitu, nejsou hlavnimi parametry pfi vybéru optimalniho
zpusobu izolace. Zasadnim ukazatelem musi byt vzdy kvalita a kvantita extrahované nukleové
kyseliny z prislusné matrice. Pouziti vhodnych DNA extrak¢nich kitlh nebo metod izolace je
dalezit¢ pro uspésné a platné studie PCR na klinickych, experimentalnich
a environmentalnich vzorcich. Doporucujeme vybirat extrakéni techniky peclivé, zejména
s ohledem na typ vzorku.
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Stanovenie citlivosti laktobacilov na antimikrobialne latky vyznamné
V humannej a veterinarnej medicine

Determination of antibiotic susceptibility of lacobacilli to antimicrobials
Important in human and veterinary medicine

Feckaninova Adridana, Popelka Peter, KoS¢ova Jana, Mudronova Dagmar,
Jevinova Pavlina

Univerzita veterinarskeho lekarstva a farmacie v Kosiciach, Kosice

Summary

In recent years, the absence of acquired antimicrobial resistance has become an important criterion to
evaluate the biosafety of lactobacilli used as probiotic cultures. The aim of this study was to determine
the susceptibility of the six Lactobacilli (L. paraplantarum, L. plantarum, L. fermentum, L. plantarum,
L. plantarum, L. brevis) isolated from the intestinal contents of rainbow trout to antimicrobials
important in human and veterinary medicine (ampicillin, erythromycin, gentamicin, chloramphenicol,
kanamycin, clindamycin, streptomycin, tetracycline and vancomycin). Profile of antibiotic resistance
of lactobacilli was obtained using qualitative disc diffusion method and E-test. Most strains were
sensitive to five antibiotics. All lactobacilli showed resistance to kanamycin and vancomycin.

Keywords: Lactobacillus spp.; antimicrobial resistance; rainbow trout

Uvod

Laktobacily patria medzi najCastejSie pouzivané produkéné mikroorganizmy pre pripravu
probiotik. Kritériom bezpecnosti pre vyuzivanie probiotik v praxi ma byt skutoCnost, ze
probiotické mikroorganizmy by nemali zvySovat’ uz existujuce rizika antibiotickej rezistencie
spojenej s normalnou mikroflérou v creve alebo v potravinach. Gény rezistencie su
rozsirované horizontdlne medzi baktériami zo suchozemskych zvierat, ryb, I'udi a okrem toho
su pritomné vo vonkajSom prostredi.

Material a metody

V pokuse bolo pouzitych Sestdesiat kusov pstruha dahového (Oncorhynchus mykiss)
vylovenych zo sadky rybochovného zariadenia v Diviakoch firmy Rybarstvo PoZehy s.r.o.
Celkovo v tejto praci bolo zahrnutych Sest’ baktérii mlieéneho kvasenia izolovanych
z ¢revného obsahu ryb, ktoré patrili do rodu Lactobacillus a zahfnali druhy: L. plantarum (n =
3), L. paraplantarum p (n = 1), L. fermentum (n = 1), L. brevis (n = 1). Na identifikaciu
izolovanych kyslomlie¢nych baktérii sme pouzili hmotnostni spektrometriu s laserovou
desorpciou a ionizaciou za ucasti matrice s preletovym analyzatorom (MALDI-TOF MS)
(Ultraflex 111, Bruker Daltonics).

Testovanie citlivosti laktobacilov na antimikrobialne latky

Na stanovenie antibiotickej citlivosti sme pouzili diskovo difuznu metddu (Oxoid, VB) a E-
test (Liofilchem®, Italy). Diskovo-difizna metéda vyuziva diftzne vlastnosti antibiotik z
papierovych diskov. Bolo pouzitych 9 antibiotik, ktoré doporucuje k testovaniu EFSA (EFSA,
2012), konkrétne ampicilin (10pg), vankomycin (30 pg), gentamicin (15 pg), kanamycin (30
ug), streptomycin (30 pg), erytromycin (15 pg), klindamycin (10pg), tetracyklin (30 pg),
chloramfenikol (30 pg). Suspenziu prislusného kmena (0,1 ml) v exponencialnej faze rastu
sme rovnomerne rozotreli po povrchu MRS agaru a nechali vsiaknut' do média. Na takto
pripravené platne sme sterilnou pinzetou ukladali disky jednotlivych antibiotik. Platne boli
kultivované anaerobne pri 37 °C po dobu 48 hodin. Po skonceni inkubécie sme odmerali
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vel'kosti priemerov zo6n inhibicie, podl'a ktorych sme vyhodnotili testované laktobacily ako
citlivé (C), intermediarne citlivé (IC) alebo rezistentné (R) podl'a Charteris et al. (1998).

E-test je kvantitativnou modifikéciou diskovej difiznej metoddy. K testovaniu sme pouzili 48
hodinovt kultiru, z ktorej sme pripravili bakteridlnu suspenzie s turbiditou rovnou 0,5. stupiiu
McFarlandovej zdkalovej stupnice (=5x10° KTJ/ml). Na povrch agaru zloZeného z ISO agaru
(90 %) + MRS agaru (10 %) sme aplikovali rozterom suspenziu prislusného kmena (0,1 ml).
Pruzky E-testu sme umiestnili na vysuSené platne. Rovnako ako pri diskovo difiiznej metode
sme pouzili antibiotika, ktoré doporucuje k testovaniu EFSA (EFSA, 2012) o koncentracii
0,016-256 pg.ml™? s vynimkou streptomycinu 0 koncentracii 0,064-1024 pg.ml™. Platne boli
inkubované pri 37 °C po dobu 48 hodin. Minimalne inhibi¢né koncentracie (MIC) boli
od¢itané priamo z testovaciecho pruzku podla pokynov vyrobcu. MIC jednotlivych
bakteridlnych kmeniov boli vyhodnotené za rezistentné (R) alebo citlivé (C) na zaklade
mikrobiologickych hrani¢nych hodnét, ktoré definovala FEEDAP (Panel on Additives and
Products or Substances used in Animal Feed) (EFSA, 2012).

Vysledky
Tabulka 1: Stanovenie citlivosti laktobacilov na antibiotika diskovo difuznou metdédou/E-
testom.

AMP CH CD CN E KAN STR TE VA
Lactobacillus paraplantarum C/IC C/IC C/IC R/IC C/IC R/R R/IC IC/C NI/N

Lactobacillus plantarum C/IC C/IC C/IC RIC CIC R/IR N/N IC/IC NI/N
Lactobacillus fermentum C/IC C/IC C/IC RIC CI/IC R/R R/IC IC/IC NIN
Lactobacillus plantarum C/IC C/IC C/IC RIC CIC R/IR N/N IC/IC NIN
Lactobacillus plantarum C/IC C/IC C/IC RIC CIC R/IR N/N IC/IC NI/N
Lactobacillus brevis CIC C/IC CIR C/IC C/IC R/IR IC/IC IC/IC NIN

AMP — ampicilin, CH — chloramfenikol, CD — klindamycin, CN — gentamycin, E — erytromycin, KAN —
kanamycin, STR — streptomycin, TE — tetracyklin, VA — vankomycin, C — citlivy, IC — intermediérne citlivy, R —
rezistentny, N — nevyzadované hodnoty

Diskusia

Antimikrobidlna citlivost’ je jednym zo selekénych kritérii pre vyber vhodného kandidata
probiotik. S ciel'om ziskat’ Co najviac informacii o citlivosti laktobacilov na antibiotika (ATB)
sme sa rozhodli pouZzit’ v pokuse kvalitativnu diskovo difiznu metodu a kvantitativnhu metédu
E-test. VSetky kmene laktobacilov oboma metdodami preukazali citlivost na ampicilin,
chloramfenikol, klindamycin, erytromycin a tetracyklin. Rozdielne vysledky citlivosti na
ATB u jednotlivych kmefiov medzi metédami mozu byt’ zapri¢inené dizkou inkubAcie. Strata
antibakterialnej aktivity nestabilnych ATB mdze nastat’ po inkubadcii, pri ktorej subinhibi¢né
koncentracie mozu podporit’ vznik rezistentnych kmetiov podas predizenej inkubacie (Herra,
Cafferkey, Keane, 1995). Toto tvrdenie potvrdili Mayrhofer akol. (2008) pri pouziti
erytromycinu a klindamycinu, na ktoré boli rezistentné bakteridlne kmene po 48 hod.
inkubacie, ale nie po 24 hod. inkubécie. Aj ked’ striktne homofermentativne laktobacily st
citlivé na vankomycin, mnoho kmenov ako napr. L. plantarum, L. casei, L. acidophilus, L.
salivarius, L. confusus a L. leichmannii st prirodzene rezistentné vo¢i tomuto ATB vzhl'adom
na pritomnost’ enzymu D-alanin ligaza (Elisha a Courvalin, 1995). Oboma metédami sme
zaznamenali rezistenciu vSetkych kmenov na kanamycin. V praci Zhou a kol. (2005) bola
rezistencie na kanamycin pozorovana hlavne u laktobacilov. Aj vstudii Belicova,
Mikulasova, Dusinsky (2013) zaznamenali vysoké percento izolatov Lactobacillus plantarum
rezistentnych na kanamycin. Probiotické kmene rezistentné vo¢i ATB moézu mat’ aj prinos
pocas podavania antibiotik v chove ryb ato tym, ze sa neporusi prospesna mikrofléra ryb
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(Kim a Austin, 2008). AvSak je potrebné zabezpecit, aby sa tato rezistencia neprenasala
prostrednictvom plazmidov (Pérez-Sanchez a kol., 2011).

Zaver

Vysledky nasSej prace poukazuji na to, ze Ilaktobacily moézu byt rezistentné k
antimikrobidlnym latkam. Stanovenie citlivosti probiotickych kmeniov na ATB je jednym zo
selekénych kritérii pre vyber vhodného kandidata probiotik pre vyuzitie v akvakultire.
Bezpecnost’ tychto probiotickych kmenov je vel'mi dblezitd, pretoze je mozny horizontalny
prenos génov rezistencie na iné baktérie.
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Enterotoxin production by Staphylococcus aureus strains isolated from goat
colostrum in the Czech Republic
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Summary

The aim of this study was to monitor S. aureus growth and toxin production in goat colostrum. In
total, 139 samples were collected and investigated in period from January to February 2015 in the
Czech Republic. Detection of S. aureus was carried out according to 1SO 6888-1. Altogether, 79
(56.8%) positive samples were detected. A total of 79 S. aureus isolates were characterised for
production of staphylococcal enterotoxins (SEs) SEA-SEE and SEH by multiplex PCR according to
Lovseth et al. (2004). Atotal 24 (30.4%) S. aureus isolates carrying some of the enterotoxin gene
tested were obtained. In our study, the 13 (16.5 %) of these isolates were potentionally able to produce
the classical enterotoxins SEA-SEE, which are the leading cause of foodborne diseases. No genes
encoding the production of SEs were identified in 55 (69.6%) samples. Since consumption of goat
colostrum and products from goat colostrum may pose health risks to consumers, the aim of this study
was to investigate the bacteriological quality and safety of this product.

Keywords: Staphylococcus aureus; goat colostrum; enterotoxins

Introduction

Public health problems associated with consumption of unpasteurized cow's milk and raw-
milk products have been well documented (Harrington et al., 2002). There is no evidence
about the risk from unpasteurized goat's or ewe's milk (Mclintyre et al., 2002). Colostrum is
the secretion of the mammary gland of mammals, produced shortly before and after birth of a
baby (Gauthier et al., 2006). Several studies occurred to track positive effects on human
health (Uruakpa et al., 2002). Microbiological quality of raw colostrum varies considerably.
The microbial contamination occurs most frequently during milking and storage (Johnson et
al., 2007). Houser et al., (2008) states that the greatest ammount of microorganisms is
observed in the presence of aerobic mesophilic microorganisms, but also pathogenic strains
can occur there. Based on this information our study focused to monitor the presence of
S. aureus in goat colostrum, and especially the occurrence of enterotoxin-producing S. aureus
strains.

Material a Methods

A total of 139 goat colostrum samples from the Czech Republic were collected in the period
from January to February 2015. All goat colostrum samples were collected into sterile
sampling bottles and transported to the laboratory for immediate examination.

Detection of S. aureus was carried out as follows: 25 ml of colostrum was diluted with 225 mi
of buffered peptone water (Oxoid, UK). After enrichment at 37 °C overnight samples were
cultivated on Baird - Parker agar (B-P, Oxoid, UK) supplemented with egg yolk-tellurite
emulsion. From each plate, both the typical and atypical colonies were examined by
plasmacoagulase test (DENKA SEIKEN Co., LTD., Japan) and confirmation of suspected
S. aureus strains was carried out by polymerase chain reaction (PCR) based on the detection
of the species specific fragment SA442 (Martineau et al. 1998).

More attention has been concentrated to the occurrence of methicillin-resistant S. aureus
strains (MRSA). For the determination of MRSA, in S. aureus isolates, PCR for the detection
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of the mecA gene, which is responsible for the resistance to methicillin (Poulsen et al., 2003)
was used.

For the detection of the genes encoding enterotoxins SEA-SEE and SEH, multiplex PCR
according to Lavseth et al. (2004) was performed.

Results a Discussion

This study was focused to map the occurrence of S. aureus strains in goat colostrum. In total,
139 samples of goat colostrum were collected between January and February 2015 in the
Czech Republic.

We recorded the high detection rate of Staphylococcus aureus in examined samples
Altogether, 79 (56.8%) positive goat colostrum samples were detected and 79 S. aureus
isolates were obtained for further detection of enterotoxin encoding genes. Staphylococcus
aureus is considered a major pathogen in dairy goats in concern of both clinical and
subclinical intramammary infections (Bergonier et al., 2003).

Global problem of the 21st century becomes the occurrence of pathogenic microorganisms
resistant to routinely used antibiotics andthe presence of MRSA is the most significant
(Hososaka et al., 2007). In this study the presence of MRSA was not detected in the tested
colostrum samples.

The attention was paid to the ability of S. aureus strains to produce enterotoxins, which are
responsible for foodborne intoxication and some allergic reactions (Balaban and Rasooly
2000; Sharma, et al., 2000). In terms of risk of foodborne diseases there is a problem of
approximately 50-75% of S. aureus strains capability to produce under the suitable conditions
the extracellular thermostable enterotoxins (SEs) (Argudin et al., 2010). For their detection
multiplex PCR method was used. In total 24 (30.4%) enterotoxin positive S. aureus were
obtained. In our study, 13 (16.5%) of these isolates were positive for the production of
classical enterotoxins SEA-SEE, which are the leading cause of foodborne diseases and 11
(13.9%) of these isolates were positive for the production of enterotoxins SEG and SEI. No
SEs were identified in 55 (69.6%) samples. Results are shown in Table 1. One strain (1.3%)
was positive for the presence of sea gene. Out of 13 strains investigated 1.3% were proven
positive for seb, combination sea and seh (1.3%) and sec (12.7%). Similarly Cupakova et al.
(2006) who examined isolates of S. aureus from goat milk samples, discovered that 69% of
S. aureus were positive for the gene encoding formation of staphylococcal enterotoxin type C.
Morandi et al., 2007 state that the predominant enterotoxins in the cow’s milk are SEA and
SED, but in the goat and sheep milk it is primarily enterotoxin SEC.

Table 1: Prevalence and toxin characterisation of Staphylococcus aureus from goat colostrum

Combination of toxins Staphylococcus aureus

No. of strains %

A 1 1.3
A H 1 1.3
B 1 1.3
C 10 12.7

Conclusion

The results of this study confirm the presence of Staphylococcus aureus in goat colostrum.
The study shows the fact that the consumption of raw goat colostrum is not safe for the
consumers. The most effective tool for the microbiological safety of colostrum is heat
treatment or other treatment (drying, freeze-drying and so on).
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Summary

The aim of this study was to investigate the resistance of isolated Weissella spp. to selected antibiotics
by the quantitative E-test methodology. Together 19 samples were collected from one processor in the
Czech Republic in the period of April and May 2013. Twenty isolates identified as Weissella spp.
were tested on antimicrobial resistance to 7 antimicrobial agents. The results obtained by the
MICgy show that all tested Weissella spp. isolates were sensitive to ampicillin, gentamicin and
erythromycin. Resistance to streptomycin and chloramphenicol showed 10% of isolates for each, 5%
to clindamycin and 35% to tetracycline.

Keywords: Weissella spp., cooked ham, processing plant, antimicrobial, E-tests, MICg

Introduction

Antimicrobial resistance is a worldwide growing problem. About 60 years ago antibiotics
were introduced as a treatment against bacterial diseases. Efficiency of antibiotics is seriously
threatened by the growing and rapidly spreading of resistant microorganisms. Antimicrobial
resistance causes a significant increase in mortality, morbidity and costs. The food chain can
be considered as the main route of transmission of antibiotic resistant bacteria and genes
between humans and animals (Mathur and Singh, 2005; Nawaz et al., 2011; Verraes et al.,
2013).

Lactic acid bacteria (LAB) are bacteria “generally recognized as safe” (GRAS) united by a
constellation of morphological, metabolic and physiological characteristics. The whole group
consists of around 20 genera united by the same role (producing lactic acid as the end product
during fermentation of saccharides) (Limsowtin et al., 2002; Ko6nig and Frolich, 2009).
Increasing application of lactic acid bacteria during the last decades, in the food manufacture
(as starter cultures during fermentation) and probiotics, stimulates questions about the safety
of these bacteria. Weissella spp. are Gram-positive lactic acid bacteria, optionally anaerobic,
but rapidly growing under microaerophilic conditions. These bacteria are non-spore forming,
mostly non-motile, catalase and oxidase negative irregular short rods with rounded ends or
coccid rods, occurring singly, in pairs or in short chains. Representatives of the genus
Weissella are not easy to identify. Particularly problematic is to differentiate them between
heterofermentative genus Lactobacillus and Leuconostoc. Generally these bacteria are
considered as non-pathogenic, but they may be involved in food spoilage. In meat industry
Weissella viridescens (formerly Lactobacillus viridescens) may be the cause of slime
formation or the greening of meat (Duskova et al., 2013).

The aim of this study was to investigate the resistance of isolated Weissella spp. to selected
antibiotics by the quantitative E-test methodology.

Materials and Methods

Together 19 samples (13 samples of sliced cooked ham and 6 swab samples of the material in
direct or indirect contact with meat — table, scale, cutting machines) were collected from one
processor in the Czech Republic in the period of April and May 2013. Samples were
processed immediately, but some of them (slices of cooked ham) were stored in the fridge for
4 weeks and extracted and processed in weekly intervals.
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Basic processing of the samples was carried out according to the 1SO 7218 and 1SO 6887-1
standards. The samples of cooked ham in amount of 25 g were diluted with the 225 ml of
sterile buffered MRS broth (Oxoid, UK) and homogenized. The amount of 200 pL of
prepared dilutions was aseptically spread on MRS agar (Oxoid, UK) for the isolation of lactic
acid bacteria. MRS plates were incubated under aerobic conditions at 15°C for 6 days. All
colonies from each sample, which showed different morphological characteristics, negative
oxidase and catalase tests were selected and purified on MRS agar for further
characterization. Isolation of bacterial DNA was performed by 20% Chelex 100 (Bio-Rad
Laboratories, Inc., Hercules, CA, USA).

Isolates that were identified as Weissella spp. (n = 20) by polymerase chain reaction
(Schillinget et al., 2008) were tested for resistance to 7 antibiotics: ampicillin (AM; 0.015-256
pg/ml), gentamicin (GM; 0.015-256 pg/ml), streptomycin (SM; 0.065-1024 pg/ml),
erythromycin (E; 0.015-256 pg/ml), clindamycin (CM; 0.015-256 pg/ml), tetracycline (TC;
0.015-256 pg/ml), chloramphenicol (CL; 0.016-256ug / ml) by E-test methodology (Oxoid,
UK and BioM¢érieux, France). Suspension of the test strain to the visual turbidity of 1
°McFarland standard was spread onto a 4 cm diameter MRS agar plate. The E-test strips with
antibiotics were applied in a radial fashion and plates were incubated at microaerophilic
conditions on 30°C for 24h. The minimum inhibitory concentration (MIC) was read from the
interpretative scale, the point of intersection of the ellipse with the strip. Interpretation criteria
were carried out according to MICgo.

Results and Discussion

The minimal inhibitory concentration (MIC) is the lowest antibiotic concentration that
inhibits the visible bacterial growth after overnight incubation. Minimum inhibitory
concentrations are important in diagnostic laboratories to confirm resistance of
microorganisms to an antimicrobial agent and also to monitor the activity of new
antimicrobial agents (D’ Aimmo et al., 2007; Duskova and Karpiskova, 2013).

To distinguish the strains which are resistant from the susceptible ones, the Panel on
Additives and Products or Substances used in Animal Feed (FEEDAP) of the European Food
Safety Authority (EFSA) defined the microbiological breakpoints categorizing bacteria as
resistant. A microorganism is defined as susceptible when it is inhibited at breakpoint level of
a specific antimicrobial in a defined phenotypic test system (S < x mg/L) and as resistant
when it is not inhibited at breakpoint level of a specific antimicrobial in a defined phenotypic
test system (R > x mg/L) (FEEDAP 2008).

Although the MICs are defined, for clinically important microorganisms, internationally valid
MICs for Weissella spp. haven’t been determined yet. For this reason within this work we
evaluated the lowest antibiotic concentration that inhibits 90 % (MICgo) of the tested strains in
order to show MIC distributions. The MICg represents the MIC value at which > 90 % of the
strains within a tested population are inhibited. Although, MICgo values can be calculated for
small number of obtained tested isolates, like in our study by testing only 20 isolates, under
such conditions few strains with high MICs may have a disproportionately high influence on
the MICyo values. The significance of MICgg increases with the number of tested strains, so
sufficiently larger number of test isolates should be used and accordingly researchers are
encouraged not to overemphasize MICgg data obtained from small number of tests (D’ Aimmo
et al., 2007; Nawaz et al., 2011).

For most antibiotic-organism combination the results of MIC could be easily read out. The
results obtained by the MICg show that all tested Weissella spp. isolates were sensitive to
ampicillin, gentamicin and erythromycin.
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Conversely, resistance to streptomycin showed 10% of isolates and also for the
chloramphenicol, 5% of isolates were resistant to clindamycin and 35% to tetracycline.
Resistant strains were already found in first samples of cooked ham, in a swab sample from
scale and in the swab sample from cutting machine, but also in the samples of cooked ham
after 1% and 3 week of storage.

Since the Weissella spp. belongs to the family Leuconostocaceae, the obtained results of MIC
may be compared with the EFSA MIC values that are already defined for the Leuconostoc
spp. (FEEDAP, 2008), which belong to the same family. With the comparison of MIC for
Leuconostoc spp. obtained by the EFSA and MICgo obtained for Weissella spp. by our results
a small difference is provided. For several antibiotics (ampicillin, clindamycin, tetracycline
and chloramphenicol) EFSA established higher breakpoint for the Leuconostoc spp. then was
within our work for the Weissella spp. Contrariwise, for antibiotics such as gentamicin,
streptomycin and erythromycin were obtained higher breakpoints with MICgo for Weissella
spp. than for Leuconostoc spp. That means, for some antibiotics lower concentrations already
inhibit the growth of culture, they were very sensitive to the particular antibiotics, while for
some the higher antibiotics concentration, than the breakpoint, is needed to inhibit their
growth,

For several decades studies on the selection and dissemination of antibiotic resistance have
focused mainly on clinically relevant bacterial species and pathogens. Fermented dairy
products and fermented meats that are not heat-treated before consumption and provide a
vehicle for antibiotic resistant bacteria with a direct link between the animal indigenous
microflora and the human gastrointestinal tract (Mathur and Singh, 2005; Nawaz et al., 2011).
However, since the last decade, researchers have been also focused on observing antibiotic
resistance in LAB which can also serve as reservoir for antibiotic resistance genes and
transfer it to other microorganisms including pathogens (Nawaz et al., 2011). There are two
types of resistance observed in LAB: intrinsic or innate and acquired (Patel et al., 2012). The
potential health risk, due to the transfer of antibiotic resistance genes from LAB reservoir
strains to bacteria in the resident microflora of the human gastrointestinal tract and pathogenic
bacteria, has not been fully addressed (Mathur and Singh, 2005). Many Member States of
European Union (EU) have special programs and directives concentrated on the monitoring of
antimicrobial resistance in bacteria. Bacterial strains that are carrying acquired resistance
should not be used as feed additives, fermented and probiotic food and feed for humans and
animals. Otherwise whether the bacterial strains are carrying intrinsic resistance that is not
associated with mobile genetic elements the risk of transfer to other organisms can be
considered as minimal (FEEDAP, 2008).

Conclusion

Tested isolates of genus Weissella were either resistant or susceptible to the tested antibiotics.
Determination of the mechanism of their resistance requests further testing. Knowledge of the
antibiotic resistance of lactic acid bacteria, especially genus Weissella, is still limited,
possibly because of the large number of genera and species encountered in this bacteria group
and the variances in the resistance spectra.
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Summary

The aim of this study was to monitor occurrence of Helicobacter spp. in 29 conventional
broiler-chicken farms, in the Czech Republic. In the period February 2013 - March 2014, a total
of 615 samples of caecum content of slaughtered broilers were examined. Detection was performed
by optimized cultivation techniques using Brucella Agar with 5 % sheep blood and by PCR method.
Identification at genus and species level was performed using PCR-RFLP (restriction fragment length
polymorphism). Presence of Helicobacter spp. was confirmed in 248 broilers (40.32 %). Using
PCR-RFLP method with the restriction enzyme ApalLl, these 248 positive samples were identified
as Helicobacter pullorum. Occurrence of this pathogen was confirmed in 17 conventional farms, the
within-farm prevalence ranged from 40 % - 100 %. The results show that Helicobacter pullorum is
another potential foodborne pathogen with a high incidence in the digestive tract of broiler chickens
and may present a potential risk for human consumers.

Keywords: enterohepatic Helicobacter; foodborne pathogen; broiler; chickens; PCR-RFLP

Introduction

The genus Helicobacter is a group of taxonomically related Gram-negative, microaerobic
bacteria. The whole genus is divided into two groups generally related to their natural
ecological niche, to gastric and enterohepatic (EHS) species (Solnick et Schauer, 2001).
It was found that among the enterohepatic species only H. pullorum (Stanley et al., 1994) and
H. canadensis (Fox et al., 2000) are specifically present in poultry. H. pullorum is new
potential food-borne pathogen which is associated with human gastritis, chronic cholecystitis,
cholelithiasis, liver diseases, tumor diseases of the liver and gallbladder and with diseases
of immune system (Hansen et al., 2011). Recent studies have also stated that H. pullorum
together with H. canadensis are repeatedly identified as the most common species in patients
with Crohn's disease, but their role in pathogenesis of this disease has not been elucidated yet
(Laharie et al., 2009, Hansen et al., 2011). Asymptomatic poultry is considered to be the main
reservoir hosts and source for human infection with these two species due to their presence
in gastrointestinal tract from where they are able to move to the external environment.

Material and Methods

The occurrence of Helicobacter spp. in farmed broiler chickens was studied during the period
February 2013 - March 2014. Broilers sampled at the slaughterhouse originated from 29
conventional broiler farms in the Czech Republic. The digestive tract (caecum) (n = 615)
of broiler chickens were taken from the processing line. The samples were immediately
transported to the laboratory. The caecal content was separated in a sterile way from the
gastrointestinal tract. Saline solution was added to the sample, forming a thick suspension.
Resuscitation of sublethally damaged cells of Helicobacter spp. in obtained suspension was
carried out in a mixture of brain hearth infusion, glucose and horse serum and in the next step
of cultivation was used membrane filter technique as described by Zanoni et al. (2007).
Cultivation was carried out on Brucella agar (Oxoid, UK) supplemented with 5 % sheep
blood under microaerobic conditions (5 % O, 10 % CO, and 85 % N>) in incubator at 37 °C
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+ 0.5°C for 72h + h. Grown cultures were visually checked every 24 hours. The DNA from
suspected colonies was isolated (Qiagen Tissue Kit, Germany) according to the
manufacturer’s instructions and species identification was carried out using PCR method
(polymerase chain reaction) and PCR-RFLP (polymerase chain reaction - restriction fragment
length polymorphism) by Fox et al. (2000) with the restriction enzyme ApaLl. Mixed DNA
from caecal content isolated by the QlAamp DNA Stool Mini Kit (Qiagen, Germany) was
used for direct detection and isolation of Helicobacter spp., followed by PCR identification
by Fox et al. (2000).

Results

During the period February 2013 to March 2014, a total of 615 samples of caecal contents
of chickens originated from 29 conventional broiler farms were examined. The results
of monitoring confirmed the presence of Helicobacter spp. at the Czech poultry farms.
Cultivation was successful in detection of Helicobacter spp. in only 7.64 % of all analyzed
samples due to high sensitivity of Helicobacter spp. and difficulty to differentiate closely
related bacterial species during isolation. All samples were simultaneously examined by
molecular genetics methods. According to the PCR results there was a positive detection
in 248 samples (40.32 %). Using the PCR-RFLP method with the restriction enzyme ApalLl,
all 248 positive samples were identified as H. pullorum. This pathogen was confirmed to be
present at 17 of 29 broiler farms. The within-farm prevalence ranged from 40 to 100 %.
In case of 11 farms all the investigated samples were positive. H. canadensis was not present
in the tested samples at all.

Discussion

Several scientific studies were published about the occurrence of H. pullorum in broiler
chickens especially in Italy, Belgium and Turkey. It is difficult to compare their studies due
to different methods used for the detection of the pathogen and the different processing
of samples. A high occurrence of H. pullorum in the caecum of broiler chickens was shown
in an ltalian study by Manfreda et al. (2011), who examined 34 flocks from 30 conventional
broiler farms. The samples of caecal content (n=169) were examined only by cultivation
technique and 142 samples (84 %) were found as positive. The same technique was used for
the examination of broilers caecal contents in another Italian study, Zanoni et al. (2007). This
study confirmed presence of H. pullorum in all of collected samples (n=60). But the amounts
of 60 samples doesn’t comprise an adequate and representative cross-section. In an Egyptian
study conducted by Hassan et al. (2014), a total of 900 samples of cloacal swabs, caecal
swabs and livers from chickens were examinated using conventional phenotypic methods for
isolation and identification. H. pullorum was found in 39.33 % of the samples. Ceelen et al.
(2006) determined the occurrence of pathogens using specific PCR and detected H. pullorum
in 33.6 % of broilers at 11 Belgian broilers conventional farms. Similarly, Kahraman et Ak
(2013) reported the incidence of 55.21 % in Turkish broilers. It appears that the molecular
genetics method used in these studies is more sensitive for the detection and direct
identification of this pathogen and standard culture techniques should be combined with it.
Molecular genetics methods have already been used as standard methods for species
identification in all the published studies.

Conclusion

The aim of our study was to evaluate the data on the current prevalence of Helicobacter spp.
in broiler chickens in the Czech Republic. The results confirm the occurrence of EHS
H. pullorum in Czech conventional broiler farms. The prevalence of this pathogen
as determined in this study (40.32 %) shows that its occurrence in the digestive tract
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of poultry is very common. In the case of contamination of carcasses during slaughter
processing, raw poultry meat could be a source of infection for humans. In order to ensure the
safety of food of animal origin, it appears to be essential to pay attention to monitoring and
further characterization of this pathogen in poultry farms in Central Europe.
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Summary

The consumers believe that organic food is more quality and healthier than conventional production
food. The aim of present study was to investigate quality and quantity properties of chicken’s wings
from organic and conventional production systems as currently provided in markets for Czech
consumers. 14 organic and 19 conventional fresh broilers have been obtained from two farms and
were evaluated production properties of wings (yield and weight) and chemicals parameters (dry
matter, total protein, net protein, collagen, fat and ash) of deboned wings (meat with skin). The
eviscerated carcass of conventional poultry are yielded (from whole alive broiler) higher (P < 0.05)
than organic, while its wings versa, where yielded and weighted lower than organic wings. The skin,
bones, tip (left wings) and the meat with skin (right wings) of organic broilers are heavier (P < 0.05)
than classic chickens.The dry matter and total Protein content of deboned organic broiler’s wings
(meat with skin) was greater (P < 0.01) than conventional wings. According to this study the type of
poultry production method could be had effect on the quantity and quality of broilers wings.

Keywords: broiler’s wing; organic; conventional; production properties; meat quality

Introduction

There is idea among consumers that organic food is more healthy than conventionally
produced food due to that its free from harmful ingredients (e.g. synthetic feed additives,
growth promoters or animals offal, pesticides or artificial fertilizers) and prohibition of GMO
feed components (Grashorn and Serini, 2006; regulations (EC) 2092/91 and 1804/99). There
are a limited number of studies about the comparison between organic and conventional
broilers meat quality (Fanatico et al., 2006; Kishowar et al., 2005) and especially the studies
which are evaluate the characteristics of broilers’ wings. In some countries of Asia (e.g.
Vietnam, Thailand and China) people prefer consumption of chicken wings in comparison
with breast or legs meat and deemed them as culinary enjoyment (Jansova, 2014). The
objective of this study was to evaluate the quality and quantity parameters of poultry wings
from organic and conventional production systems.

Material and Methods

In the total 14 organic and 19 conventional fresh broilers were obtained directly from organic
and conventional production farms. The weights (in g) of whole alive broilers, carcasses,
wings and their parts (skin, meat, bones and tips) were analysed (Pionner™, Ohaus corp.,
Cina). The yield (in %) of whole carcass and pair wings has been measured mathematically
by division the weight of each carcass portion aforementioned to the weight of alive entire
chicken. The wing components yield (in %) has been measured mathematically by division
each of wing components [meat, skin, (meat with skin), bone and tip] to the weight of whole
single wing. The basic chemical composition of right deboning wing (meat with skin) has
been indicated: dry matter (CSN I1SO 57 6021), total protein (CSN 1SO 937:1978), net protein
(after precipitation with hot tannin solution), collagen content (from hydroxyproline), fat
(CSN 1SO 1443:1973) and ash (CSN 1SO 936:1978). Statistical analysis was conducted by
using Excel 2003. Student’s t-test was applied for determination of differences between
organic and conventional chickens’ samples.
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Results

Conventional broilers yielded more (P < 0.01) eviscerated carcass (73.12%) than organic
(69.22%), also no statistical differences of weight have been observed between organic and
conventional alive broilers. The wings (both) of organic poultry are yielded (8.75%) more (P
< 0.01) than wings of conventional poultry (7.90%), also the wings (both) of organic poultry
weighted (200.39 g) higher (P < 0.05) than the wings of classic poultry (182.78 g) (Table 1).
The meat with skin of right organic wing has been weighted (57.76 g) more (P < 0.01) than
wing of conventional chicken, the skin of left wing from organic poultry has higher (P < 0.01)
yield (19.57%) and weight (20.29 g) than wing’s skin of conventional chicken (16.46 %,
14.57 g), respectively. The bones of left wing (humerus, radius and ulna) of organic poultry
were been weighted (30.11 g) heavier (P < 0.01) than the classic chicken (25.98 g). The tip of
left wing of organic poultry are yielded (11.82%) and weighted (11.96 g) more (P < 0.01) the
conventional poultry (10.21%, 9.11 g) respectively (Table 1). The wings (meat with skin)
from organic broilers had higher (P < 0.01) dry matter (32.06%) and total protein content
(20.60%) in compared with conventional broilers (29.73%, 19.27%) respectively (Table 2).

Table 1: Production properties of poultry wings from organic and classic system

yicld in % (meal? =£5D) | stat. weight in g (mean T SD) stat.
organic classic . organic classic .
ng: 14 n=19 |>9" ng: 14 n=19 |>9"
whole alive broiler - - 2379+384.80 2284+235.51 | NS
. 692242 10 | 73 1041.54 | *= 1630.36+£274.8 | 1671.86+182.4 NS
whole carcass 1 3
pair Wings1 8.75£0.54 | 7.90+£2.32 | ** | 200.39+24.36 182.78+18.40 *
RW (meat + skin)2 56.82+3.28 | 57.22+3.13 | NS 57.76+£10.96 51.35£6.76 kel
LW (meat)? 39.14+3.65 | 40.66+£3.79 | NS 40.86+8.06 36.24+6.47 NS
LW (skin)? 19.5742.39 | 16.46+1.13 | ** | 20.29+3.32 14.57+1.83 | **
LW (bones)? 29.87+3.22 1 29.02+2.08 | NS 30.11+4.83 25.9843.26 *x
LW (tip)? 11.8240.75 [ 10.21+0.84 | ** | 11.96+1.92 9.11+0.98 *k

RW right wing, LW left wing, ! yield from whole alive chicken, 2 yield from single wing
*P < 0.05, **P < 0.01, NS no significance

Discussion

The results of study indicated that the yield of conventional eviscerated carcass was higher
than carcass of organic broilers reverse to the wings of organic chickens where yielded higher
than conventional poultry, where could be due to to the greater physical activity and larger
energy expenditures related to thermoregulation in the case of organic poultry (Steven et al.,
2012). Higher contents of total and net protein in organic wings is reflected by the organically
production method of poultry, which supporting the idea that motor activity increase
myogenesis (Castellini et al., 2002).

Conclusion

The differentiate in results of this study between quality and quantity properties of organic
and conventional poultry’s wings is could be due to differences in genotypes, diets, ages and
production environment of broilers. The main differences observed that the whole eviscerated
carcass of organic broilers was yielded higher than classic chickens, while the wings of
organic chickens are yielded and weighted higher than classic chickens and contented higher
total protein. According to this study the type of poultry production system could be had
effect on the quantity and quality of broilers wings.
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Table 2: Chemical parameters of poultry wings from organic and classic system

content in % (mean + SD)
parameter organic classic Stat. sign.
n=14 n=19

dry matter 32.06+0.53 29.73+1.36 *
total protein 20.60+0.62 19.27+0.50

net protein meat with skin 18.74+0.29 17.83+0.81 NS
collagen 2.26+0.64 1.93+0.31 NS
fat 8.17£1.69 5.51+1.34 NS
ash 0.87+0.01 0.86+0.03 NS
dry matter 25.66 +0.99 25.67 +0.69 NS
total protein 21.67+0.82 20.83 £0.48 NS
net protein meat 20.12+0.37 18.93 +0.44 *
collagen 0.92+£0.21 1.22+0.22 NS
fat 8.17£1.69 5.51+1.34 NS
ash 1.07+0.14 0.90+0.04 NS
dry matter 48.63 +£1.91 42.88 +1.38 *x
total protein 15.50+0.17 15.33 +£1.20 NS
net protein skin 12.74 £0.78 13.79 +£0.51 NS
collagen 4.41+0.26 4.56 £0.38 NS
fat 24.11+3.73 21.35+2.96 NS
ash 0.66 +£0.01 0.63 +0.02 NS

*P < 0.05, **P < 0.01, NS no significance
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Nutritional profile and microbiological quality of nigiri sushi meal
prepared with different seafood

Pordevi¢ Pani, Buchtova Hana

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

Summary

The aim of the study was to establish nutritional characteristics and microbiological quality of nigiri
sushi meal including different types of seafood. The research was conducted using 108 pieces of nigiri
sushi prepared with salmon (Salmo salar), tuna (Thunnus obesus) and shrimp (Penaeus vannamei).
The results are emphasizing difference between protein, saccharide and fat contents in nigiri sushi due
to different types of seafood and seafood/rice ratio. It can be concluded that sushi meal represents
acceptable meal according to its nutritional characteristics and can be declared as low fat and low
calorie meal, but not low salt content food. Microbiological analysis of nigiri sushi samples were
close to upper acceptable limit stressing out that higher attention should be paid during preparation
since it involves a lot of bare hand manipulation.

Keywords: nigiri sushi; low fat/calorie meal; microbiological acceptance

Introduction

Establishing nutrition profile of specific meals has never been as important as today due to
worldwide awareness that food with its different nutritional characteristics influences
remarkably humans’ health (Insel et al., 2006). Sushi is a traditional Japanese meal made of
boiled rice (with vinegar, salt, sugar) and other foodstuffs, and represents potential
microbiological hazard for consumers mainly due to raw seafood inclusion. Sushi is very
often consumed as type of ready-to-eat food in Asia but also throughout European and USA
cities (Leisner et al., 2014).

The aim of the study was to establish nutritional characteristics and microbiological quality of
nigiri sushi meal including different types of seafood (salmon, tuna, shrimp).

Materials and Methods

The study was carried out by using samples of nigiri sushi with salmon, tuna and shrimp. The
number of samples was in total 108 pieces of nigiri sushi. Weight parameters were obtained
on the equipment Pionner™ (Ohaus corp., China). Chemical composition: dry matter/moisture
(M/MC) content, crude protein (CP), lipid (L), ash (A)) was evaluated; M/MC content was
determined gravimetrically (CSN ISO 1442:1997); crude protein (CP) content (CSN ISO
937:1978) was determined as the amount of organically bound nitrogen using the analyzer
Kjeltec 2300 (FOSS Tecator, Hoganés, Sweden). The amino acid composition was evaluated
on the AAA 400 automatic amino acid analyzer (INGOS a.s. Praha, CR). The samples were
prepared by acid hydrolysis (HCI = 6 mol.I") for 24 hours at 110 °C. The lipid content was
determined quantitatively (CSN ISO 1443:1973) by extraction in solvents using Soxtec 2055
(FOSS Tecator, Hoganis, Sweden). The ash content was determined gravimetrically (CSN
ISO 936:1978) by burning weighed samples in a muffle furnace (Elektro LM 212.11,
Germany). The salt (NaCl) content was determined according to Mohr’s method and
saccharide (S) content were determined mathematically: S = 100 - (MC — CP - L - A) and
energetical value (EV): EV = (CP + S) x 17 + L x 37). Total plate count (TPC) was evaluated
by colony-count technique at 30 °C (CSN EN ISO 4833). Statistical significance at p<0.05
was evaluated using one-way ANOVA analysis of variance. Statistical analyses were done
using IBM SPSS Statistics 20 software.
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Results

Data about examined properties of nigiri sushi samples (weights and nutritional composition)

are shown in Table 1.

Table 1: Nutrition composition of nigiri sushi with salmon, tuna and shrimp

Nigiri shrimp
Nigiri salmon Nigiri tuna Central American
Parameters Atlantic Salmon Bigeye tuna Shrimp
(Salmo salar) (Thunnus obesus) (Penaeus
vannamei)
;’L’?r‘]’i'e nigir g 38.08 + 2.58" 38.44 +2.68° 3127+ 447
Rice/seafood/ % 67/32.82/0.18  62.25/37.48/027  80.22/19.47/0.31
wasabi ratio
Dry matter / Kot 413.5+7.28 388.4 + 6.3° 410.0 + 4.9
moisture gkg 586.5 & 7.2° 611.6 = 6.3° 590.0 + 4.9°
Ash gkg? 13.1+0.8° 13+ 0.4 14.96 + 1.00?
Fat content gkg? 17.7 + 7.4 0.4+ 0.3 0.3 +0.3
Protein content gkg? 84.20 + 10.20P 104.14 £ 16.772 56.09 £ 17.36°
Esﬁfs”t'a' amino - kgt 26.75 + 0.64" 482 +2.832 207+ 1.41°
Saccharides gkg? 298.49 + 11.86° 270.45 £ 19.612 338.65+ 16.82°
Energy value kJ100gt  716.13 £24.18° 638.12 + 10.64% 672.06 + 8.72°
Salt content % 0.97 £ 0.04° 0.89 +0.10° 1.06 + 0.13°
Total plate log cfu/g 526+0.16 5.88 £ 0.66 547+0.92
count (TPC) range (5.08 —5.37) (5.13-6.32) (4.82 —6.53)

*Parameters values a, b, ¢ are indicators for statistical significance at p<0.05; different letters indicate
statistically significant difference between different types of nigiri sushi

Discussion

Weights of nigiri sushi and ingredients portions are indicating that it is not easy to make
standardized piece of nigiri sushi without significant difference among each piece. Higher fat
content in nigiri salmon can be explained by higher portion of seafood in this type of nigiri
sushi and the fact that salmon fish (Salmo Salar) is considered as fish with higher fat content
(Du et al., 2012). Fat content in nigiri sushi in all three types (salmon, tuna, shrimp) is very
low and nigiri sushi meal can be declared low fat meal (it contains far below recommended 45
to 75 g of fat/daily) (Insel et al., 2006). It can be seen that protein content in nigiri sushi types
is positively related with the portion of seafood. One nigiri sushi meal (8 pieces) contains
more than 100 g of seafood which almost satisfied recommended intake amount of fish meat
per week (150 g — 300g) (EFSA, 2015). Essential amino acids content in all types of nigiri
sushi meal is high especially in nigiri tuna where is higher than in egg (41.8 g/kg - almost an
ideal protein food) (Caballero, 2005). Average daily energy requirement is around 10 000 kJ
(Walker, 2006). According to our results it can be calculated that one nigiri sushi meal (8
pieces of nigiri sushi) contains around 2000 kJ, meaning that nigiri sushi meal can be declared
low calorie meal because meal that is consumed during special occasions contains more than
6000 kJ (Angus, 1997). It is not low salt content food because salt content according to our
results is over 2 grams in 8 pieces of nigiri sushi, and adults’ daily dietary salt needs is 1.5 g
(EFSA 2005). It has to be emphasized that refined rice content in nigiri sushi meal is more
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than 60% and recommendation is that half of humans’ grain intake should consist of
unrefined grains (Insel et al., 2006).

Average contents of total bacteria counts in our sushi samples are below 6 log cfu/g, limit
which is considered as acceptable upper count (Leisner et al., 2014). But more than 60 % of
nigiri tuna and 30% of nigiri shrimp had TPC slightly over 6 log cfu/g. Raw fish and a lot of
bare hand manipulation can be responsible for these results. When compared with the study
of Leisner et al. (2014) where 19 % of nigiri sushi samples had unsatisfied total bacteria
count, in our study unsatisfied counts had more than 30 % of samples.

Conclusion

Nigiri sushi meal can be considered low fat and calorie meal but it is high salt and refined rice
content meal. Higher protein content, especially essential amino acids content, is another
attribute of nigiri sushi meal. Including nigiri sushi meal consumers can increase and satisfied
recommendations for fish meat intake, but they also increase intake of refined rice.
Microbiological analysis emphasized that nigiri sushi samples were close to upper acceptable
limit stressing out that higher attention should be paid during preparation since it involves a
lot of bare hand manipulation, and ingredients quality, especially raw fish, should be
monitored on regular basis.
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Porovnanie rozkladnych zmien tukov v mésovych vyrobkoch pocas
skladovania

Comparison of degradation changes of fat in meat products during storage

Reitznerova Anna, Nagy Jozef, Turek Peter, Marcin¢ak Slavomir, Mac¢anga Jan,
Polikova Zuzana

Katedra hygieny a technolégie potravin, Univerzita veterindrskeho lekdrstva a farmdcie v KoSiciach,
Komenského 73, 041 81, KoSice

Summary

Lipids are sensible components of food and are subject to oxidative changes during food production
and storage. Malondialdehyde (MDA) is the main product of polyunsaturated fatty acids oxidation
and is the most important TBA reaction component. The aim of work was to determine the total
content of fats and its decomposition changes in meat products. Strassburg frankfurters and Cingov
sausage prepared under traditional recipe were compared with products from retail market. The
samples were vacuum packed and stored at the temperature 4°C during 14 days. The fat content and
MDA were determined in fresh product and MDA repeatedly after in 14th day of storage. The fat
content Cingov sausage was lower (30.25%) in comparison with bought one (32.81%), Strassburg
frakfurters fat content was higher (44.57%) in comparison with bought ones (35.06%). The increase of
MDA was determined in prepared (Cingov sausage 12.9%, Strassburg frankfurters 8,3%) so in bought
products (Cingov sausage 101.3%, Strassburg frankfurters 195.3%).

Keywords: meat products; fat; malondiadehyde

Uvod

Lipidy st doélezité zlozky surovin a potravin, ktoré vyznamne ovplyviiuji ich vyZivova
a energetickl hodnotu (Macek a kol., 2011). Vo vyzive tuky zvySuji jemnost’ chuti potravin
a zlepSuju senzoricku textiru (konzistenciu) potravin (Sekretar, 2011).

Lipidova oxidacia je jednou zhlavnych pri¢in zhorSovania kvality pocas spracovania
a skladovania potravin (De las Heras a kol., 2003) aje jednym z hlavnych problémov
vV misovom priemysle z dovodu zniZenia kvality chute a straty vyzivovej hodnoty (Tkacova,
Angelovicova, 2013). Citlivym miestom v Struktire lipidov st predovSetkym nenasytené
mastné kyseliny, ich dvojité vazby sa l'ahko oxiduji za desStrukcie celej molekuly a tvorby
primarnych a sekundarnych produktov peroxidécie. Oxida¢na degradacia lipidov je spravidla
spojena so zmenou organoleptickych vlastnosti a tiez so vznikom produktov s negativnym
ucinkom na zdravie konzumenta (Halamickova a kol., 2003).

Konzumadcia zoxidovanych tukov predstavuje zdravotné riziko (tvorba volnych radikélov,
oxidacia lipoproteinov, mutagénne zmeny v organizme). Ochrana pred oxidaciou spociva
v eliminacii posobenia nepriaznivych faktorov vplyvajucich na oxidaciu tukov (Sekretar,
2011). Pri skladovani tukov je potrebné dbat’, aby boli obmedzené vsetky faktory urychl'ujuce
ako ich hydrolyzu, tak aj oxidaciu (Bystricky, Di¢dkova, 1998). Najbeznejsim typom oxidacie
za beznych podmienok spracovania a skladovania potravin je autooxiddcia mastnych kyselin.
Rychlost’ oxidacie tukov zavisi napr. na vrstve tuku — niz§ia vrstva umoziuje rychlejSiu
oxidaciu, pritomnosti tepla a svetla, zlozeni tuku — (¢im viac nenasytenych mastnych kyselin,
tym je rychlejsia oxidacia), kontakt s kovmi — urychl'uje oxidaciu (okrem nerezovej oceli)
(Odstre¢il, Odstrcilova, 2006).
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Material a metodika

V experimente boli pouZité misové vyrobky (Cingovska salama a Strasburské parky)
vyrobené v technologickej cvicebni UVLF v KosSiciach a rovnaké vyrobky zakupené
V obchodnej sieti. Vyrobky boli vdkuovo zabalené a skladované pri 4°C pocas 14 dni. Vo
vzorkach bol stanoveny podiel tuku v % extrakénou metédou podla Soxhleta (Veterinarni
laboratorni metodiky, 1990) a tiobarbiturové c¢islo TBA — ako miera sekundarneho
poskodenia tukov, podmienend oxidaciou nenasytenych mastnych kyselin, bolo stanovené
podl'a Marcincaka a kol. (2006).

Vysledky

Priemerny obsah tuku (tab.1) vo vyrobenej Cingovskej saldme bol nizsi (30,25 %) v
porovnani so salamou zakupenou v obchodnej sieti (32,81 %); v pripade vyrobenych
Strasburskych parkov bol obsah tuku vy3si (44,57 %) ako u zaktpenych (35,06 %).

Tabulka 1: Priemerny obsah tuku (%) v médsovych vyrobkoch

Vyrobky Vyrobené UVLF Zakupené v obch. sieti
Cingovské salama 30,25 32,81
Strasburské parky 44,57 35,06

Vysledky stanovenia TBA ¢isla, ktoré vyjadruje mnozstvo maldndialdehydu MDA ako
hlavného rozkladného produktu polynenasytenych mastnych kyselin, st uvedené v tabul’ke 2.
Pocas sledovaného obdobia bol zaznamenany narast hodnot MDA u obidvoch vyrobkov. Vo
vyrobenej Cingovskej saldme bol obsah MDA na zadiatku experimentu 0,170 mg.kg™a na
konci skladovania 0,192 mg.kg?, ¢o predstavuje ndrast MDA o 0,022 mg.kg?, zatial' ¢o
v zakupenej bol na za¢iatku experimentu obsah MDA 0,240 mg.kg™ a na konci skladovania
0,483 mg.kg™’ ¢o predstavuje narast az o 0,243 mg.kg™. Vo vyrobenych Strasburskych parkov
bol obsah MDA na zagiatku experimentu 0,360 mg.kg™a na konci skladovania 0,390 mg.kg™,
¢o predstavuje narast MDA 00,030 mg.kg?, zatial ¢o v zakipenych bol na zadiatku
experimentu obsah MDA 0,129 mg.kg™ a na konci skladovania 0,381 mg.kg™? ¢o predstavuje
nérastaz o 0,252 mg.kg.

Tabulka 2: Priemerné hodnoty TBA cisla v médsovych vyrobkoch, vyjadrené ako mnoZstvo
maléndialdehydu (mg.kg™)

Vyrobky Vyrobené UVLF Zakupené v obch. sieti

1.den 14.den 1.den 14.den
Cingovska salima 0,170 +0,03 0,192 +0,06 0,240 +0,04 0,483 £0,41
Strasburské parky | 0,360 £0,02 0,390 £0,01 0,129 +0,00 0,381 +0,02

Zaver

Vo vyrobenych a zakipenych misovych vyrobkoch (Cingovska salama a Strasburské parky)
bol porovnavany obsah tuku a hodnotené rozkladné zmeny tukov na zdklade stanovenia
mnozstva maldndialdehydu. Obsah tuku vo vyrobkoch ,,Cingovské salama“ bol porovnatelny,
avSak vyssie oxida¢né zmeny tukov boli zaznamenané vo vyrobkoch zakupenych v obchodnej
sieti. Obsah tuku vo vyrobenych Strasburskych parkoch bol vys§i v porovnani s parkami
zakipenymi v obchodnej sieti a hodnota MDA na konci skladovania bola bez vyraznejsich
rozdielov.
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Detekcia pritomnosti rezidui antimikrobialnych latok v hydinovom miise
a tkanivach pomocou troch mikrobidlnych inhibi¢nych testov

Detection of the presence of antimicrobial residues in poultry meat
and tissues using three microbial inhibition tests

Poliakova Zuzana, KoZarova Ivona

Ustav hygieny a technoldgie mdsa, Univerzita veterindrskeho lekdrstva a farmdcie v Kosiciach

Summary

The aim of study was to determine the presence of antimicrobial residues in poultry meat and organs
with three microbial inhibition test (MIT). The screening was performed using two officially approved
methods — Screening Test for Antibiotic Residues (STAR) and Premi“Test and by alternative to the
currently used MIT - Total Antibiotics (TA). The STAR method comprises five test plates and is
suitable for the determination of the aminoglycoside, macrolide, beta-lactam and tetracycline
antibiotics, quinolones and sulfonamides. Premi“Test and TA are designed to detect a wider range of
antibiotics and sulfonamides in one test. Investigated samples were obtained from retail operations
and from animals slaughtered in abattoirs and assessed by post-mortem examination to be suitable for
human consumption. Using Premi“Test, we obtained a positive result in two cases, by TA and STAR
method we obtained a positive or dubious results in large amounts of investigated samples.

Keywords: screening; residues; STAR method; Premi“Test; Total Antibiotics; poultry

Uvod

Rezidua st definované ako rezidua latok, ktoré maji farmakologicky ucinok, produktov ich
metabolizmu a ostatnych latok prenesenych do Zivocisnych produktov, aktoré su
pravdepodobne Skodlivé pre I'udské zdravie (Smernica Rady 96/23/ES). Rozsiahle pouZivanie
antibiotik u zvierat ur€enych na produkciu potravin predstavuje riziko vyskytu ich rezidui
V potravinach Zivoc¢iSneho povodu. Ich pritomnost’ v potravindich modze mat’ nasledne
negativny uc€inok na zdravie konzumentov. Z tohto dovodu je potrebné venovat ich
pritomnosti v potravinach mimoriadnu pozornost’ (Babapour a kol., 2012).

Statna veterinarna a potravinova sprava Slovenskej republiky (SVPS SR) kazdorodne
zostavuje Narodny plan kontroly rezidui v zivych zvieratach a Vv produktoch zivociSneho
povodu (Bires akol., 2005). V sucasnosti st SVPS SR na tradni kontrolu rezidui v
hydinovom mise a produktoch schvalené metdda STAR a Premi“Test. Novou alternativou
k sucasne pouzivanym MIT je Total Antibiotics (TA). Predmetom Stidie bolo stanovenie
rezidui antimikrobialnych latok v hydinovom maése a organoch a zhodnotit’ tym stav vyskytu
rezidui v produktoch Zivo¢iSneho pdvodu na tizemi SR.

Material a metodika

Na vySetrenie bolo pouzité hydinové midso a organy. Vsetky vzorky pochadzali z obchodnej
siete a z bitinkov na Gzemi SR, boli zabalené a skladované pri teplote — 20 °C do analyzy.
V experimentalnej $tadii bolo vySetrenych 22 vzoriek hydiny. Stanovenie pritomnosti rezidui
antibiotik bolo vykonané metédou STAR, Premi“Test-om a TA.

STAR: Kultivaéné média a testovacie kmene boli zakiipené od firiem Merck (Nemecko),
Oxoid (Vel’kéa Britania), Difco (USA) a Ceskej zbierky mikroorganizmov (Ceska republika)
a pripravené podla postupu metédy uvedenej v Zozname uradnych metdd laboratdrne;
diagnostiky potravin a krmiv (CH 12.19., 2006) Pouzité boli testovacie kmene Bacillus
subtilis BGA, Kocuria rhizophila ATCC 9341, Bacillus cereus ATCC 11778, Escherichia
coli ATCC 11303, Bacillus stearothermophilus var. calidolactis ATCC 10149. Vzorky
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svaloviny a organov boli ziskané pomocou sterilného korkovrtu, nasledne narezané na platky
0 hribke priblizne 2 mm a aplikované na povrch agaru. Takto pripravené Petriho misky boli
inkubované podl'a uvedeného postupu.

Premi®Test: 2 — 3 g vzoriek bolo rozmrazenych v mikrovlnnej riire poéas 2 minat a 100 ul
ziskanej tekutiny bolo aplikovanych do liekoviek s testovacim kmenom Bacillus
stearothermophilus var. calidolactis. Takto pripravené liekovky boli podrobené preinkubacii
a nasledne inkubacii podla postupu poskytnutého spolu s testom vyrobcom.

Total Antibiotics: K 2 — 3 g vySetrovanych vzoriek bolo pridanych 10 ml extrakéného roztoku
pripravené¢ho podl'a navodu. Takto nachystané vzorky boli inkubované pri 37 °C po dobu 2
hodin. K néslednej analyze bolo pouzitych 200 pl ¢ireho supernatantu, ktory bol aplikovany
do liekoviek s testovacim kmeniom Bacillus stearothermophilus var. calidolactis. Liekovky
boli inkubované podla prilozeného postupu.

Vysledky

Po inkubaécii, v pripade metody STAR, bola merana velkost’ inhibiénych z6n (IZ) od okraja
vysetrovanej vzorky po vonkajsi okraj IZ. Za pozitivne boli povazované vzorky, pri ktorych
bola IZ > 2 mm a Vv pripade testovacicho kmena Bacillus stearothermophilus var. calidolactis
ATCC 10149 IZ > 4 mm. Po ukon¢eni inkubacie Premi®Test-u a TA sa hodnotilo zafarbenie
dolnych dvoch tretin agaru. Pri negativnej vzorke bola farba agaru zmenena z fialovej na Zlta.
Pri pozitivnej vzorke ostala farba agaru nezmenena.

V prvej experimentdlnej Casti bol vykonany skrining rezidui antibiotik v 17 vzorkéach s
pouzitim Premi®Test-u a TA. V druhej experimentalnej ¢asti bolo vysetrenych celkovo 6
vzoriek pomocou Premi®Test-u a TA a vysledky boli nasledne predbezne potvrdené metdédou
STAR. Pozitivne vysledky prezentuje Tabulka 1.

Tabul’ka 1: Pozitivne vysledky skriningu rezidui s pouzitim Premi®Test-u, Total Antibiotics
a metody STAR

Matrica Premi®Test Total Antibiotics STAR
Pecen - +
Experimentalna Cast’ 1 Ovlitka ! B +
Oblicka 2 - +
Svalovina + +
Pecent - - +
Oblicka - - +
Experimentalna Cast’ 2 Svalovina 1 - + +
Svalovina 2 + + +
Svalovina 3 - + +

+ pozitivna vzorka, - negativna vzorka, £ dubidézna vzorka

Pri vySetrovani vzoriek pomocou metédy STAR sme ziskali pozitivne vysledky u 4 vzoriek
a dubidézny u jednej vzorky. Tabulka 2 prezentuje IZ nameranych na platniach s testovacim
kmenom Bacillus subtilis BGA, Kocuria rhizophila ATCC 9341, Bacillus cereus ATCC
11778 a Bacillus stearothermophilus var. calidolactis ATCC 10149. Vznik 1Z predpoklada
pritomnost  rezidui  beta-laktamov, makrolidov, tetracyklinov, aminoglykozidov
a sulfénamidov vo vySetrovanych matriciach. Pri testovacom kmeni Escherichia coli ATCC
11303 inhibi¢né zo6ny neboli zaznamenané.
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Tabulka 2: Velkosti inhibi¢nych zon IZ (mm £+ SD) produkované vysetrovanymi tkanivami
detegované metodou STAR

B. subtilis BGA K. rhizophila ATCC B. cereus ATCC B. stearothermophilus

Matrica 1Z (mm £ SD) 9341 11778 ATCC 10149

1Z (mm + SD) 1Z (mm + SD) 1Z (mm + SD)

Pecent - 2,86 + 0,883 9,17 + 1,360 5,91 +1,710

Oblicka 2,67 + 1,594 5,99 + 0,400 9,46 + 0,926 5,22 + 0,982
Svalovina 1 2,07 £1,124 2,59 + 0,659 10,52 +£1,791 -

Svalovina 2 - - - 3,75 £ 0,649

Svalovina 3 - - - 4,48 + 1,149

Zaver

Skrining rezidui antimikrobidlnych latok v produktoch Zzivoc¢isneho pdvodu je z pohladu
odhalenia zdraviu Skodlivych potravin vel'mi dolezity. MIT umoziuji rychle a nenarocné
vySetrenie vel'kého mnozstva vzoriek. Na zéklade vysledkov mézeme predbezne konStatovat’,
ze hrozba pritomnosti rezidui antibiotik v potravinach zivo¢isneho pdvodu sa vo vel'kej miere
tyka aj uzemia SR. Platiiovd metdda STAR je dostatocne citlivd na stanovenie pritomnosti
rezidui antibiotik a vhodnejSou alternativou k platnovym metédam sa kvoli vacSiemu poctu
pozitivnych vysledkov javi novo vyvinuty lieckovkovy test Total Antibiotics.
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Stanoveni relativni hodnoty zaplisnéni povrchu syra

The determination of the relative value of the molded surface of the cheese

Osickova Renata, Barton Stanislav, Kumbal Vojtéch

Fakulta agronomickad, Mendelova univerzita, Brno
Ustav techniky a automobilové dopravy, Brno

Summary

This article discusses processing of the digital image of a food product. The cheese DorBlu with bluish
mold was used. The used image analysis is suitable for the determination of relative proportion of the
surface covered with mold and further monitoring of evolution of this parameter in time. In this way it
is possible to identify and evaluate such variability of the product during aging. All computations were
done using program Maple 13.

Keywords: Digital Image Processing; RGB; Threshold; LSQ; Maple; Cheese; Mold

Uvod

Vyhodnoceni relativni ¢asti povrchu potraviny, pokryté plisni, patfi mezi rozhodujici kritéria
hodnoceni kvality potravin. V pfedloZzeném clanku je takto vyhodnocen syr DorBlu, viz [3,
4]. Tento syr byl zvolen proto, zZe obsahuje dostate¢ny pocet dér a plisni a pro tuto analyzu
slouzil jako vhodny produkt. Pomoci obrazové analyzy lze sledovat nartst zaplisnéni syra
v zavislosti na dob¢ skladovani, coz je prinosné z hlediska stanoveni kvality syra a postup
uvedeny v ¢lanku Ize pouzit v oblasti hygieny potravin.

Material a metody

Nejdtive byl proveden fez timto syrem. Vybrany reprezentativni vzorek, viz obrazek 1, byl
umistén na potravinaiskou folii a poté oskenovan. Hlavnim diivodem pouziti scanneru je
rovnomeérné osvétlena zobrazovaci rovina.
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Obrézek 1: Syr DorBlu Obrazek 2: Vzorky povrchu

Na digitalnim obrazu bylo vybrano 9 reprezentativnich vzorkti povrchu syra bez plisné, které
byly sloZeny do pomocného obrazku, viz obrazek 2. Pomocné ¢ary, zobrazené na snimcich ¢.
1 a ¢ 2, slouzi pouze pro lepsi orientaci. Tyto vzorky slouzi pro kalibraci barevné Skaly,
protoze syr obsahuje prohlubné, ve kterych se intenzita barvy povrchu méni v zavislosti na
hloubce. Proto je obtizné odlisit hlubsi dutinu, neobsahujici pliseni, od povrch syra pokrytého
plisni.
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Kazdy pixel digitalniho obrazu je reprezentovan tiemi barevnymi slozkami a to Cervenou,
zelenou a modrou — RGB. Tyto barevné slozky je mozné piiradit soufadnicim X-R, y-G a z-B
a kazdy pixel tak odpovida bodu v prostoru. Z obrazku 3 je ziejmé, ze tyto body jsou
rozmistény podle pifimky. Parametry této pfimky je mozné vypocitat v prostfedi programu
Maple, viz. [1], metodou nejmensich ¢tverci — LSQ, (Least SQuares method), viz [2].
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Obrazek 3: Body v prostoru odpovidajici pixelim Obr. €. 2 a prostorova piimka

Pokud jsou znamy parametry této prostorové piimky, tak pro obrazek ¢. 1. je mozné spocitat
vzdélenosti bodi, odpovidajicich jeho pixelim, od této ptimky. Pouzité vztahy jsou odvozeny
v [5]. Protoze pixely, odpovidajici plisni, maji odliSné relativni poméry slozek RGB, budou
tyto body od prostorové piimky vice vzdalené nez body reprezentujici Cisty povrch syra.
V dal$im kroku je mozZné tyto vzdalenosti linearné transformovat tak, aby minimalni hodnota
vzdalenosti odpovidala 0 a maximalni hodnota odpovidala 1. Ke kazdému pixelu je tak mozné
pritadit hodnotu z intervalu <0,1>, coz vlastné reprezentuje obraz vzdalenosti ve stupnich
Sedi, viz obrazek 4.

Obrazek 4: Obraz vzdalenosti

Pomoci prahovani, (thresholding) [1], je mozné v programu Maple stanovit intenzitu Sedé,
ktera odpovida hranici mezi pixely odpovidajici syru nebo plisni a oddélit pixely, které
reprezentuji zaplisnény povrch a nezaplisnény povrch, viz obrazek 5 a obrazek 6. Stanoveni
procenta povrchu pokrytého plisni je jiz je elementarni zalezitost.
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Obrézek 5: Nezaplisnény povrch Obrazek 6: Povrch pokryty plisni

Vysledky
Pro zobrazeny vzorek syra DorBlu je procento povrchu pokrytého plisni 18 %. Potiebny Cas
pro zpracovani v programu Maple byl 8 sekund.

Diskuze
Tato metoda obrazové analyzy je jednoduchd a presnd, ale vyzaduje jistou obratnost ve

zpracovani digitadlniho obrazu a také znalosti programu computerové algebry jako napf.
Maple nebo Matlab.

Zavér

Tato metoda je pouzitelnd nejen pro vyhodnoceni zralosti syra, ale obecn& pro urceni
relativniho pokryti povrchu prfedmétu odliSnou barvou. Velmi snadno ji lze pouzit 1 pro
vyhodnocovani pokryti listl postiikem nebo pro stanoveni procenta tuku v Sunce apod.

Materialy, které nelze skenovat je mozné vyhodnocovat z digitalnich fotografii. Vyse
uvedeny algoritmus je vSak nutné modifikovat — povrch nebude rovnomeérné osvétleny a proto
je nutné misto prostorové piimky vyuzit plochu v prostoru, aby kompenzovala nerovnomérné
osvétleni povrchu a urcovat vzdalenosti od této plochy. Na odpovidajicich algoritmech se jiz
pracuje.
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Vplyv selénovych doplnkov krmiva na akostné vlastnosti vajec

Effect of selenium supplementation on egg quality
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Summary

The aim of this study is to determine of the effect of selenium supplementation on specific egg
properties. Bovans Brown aged 19 weeks were divided in 6 groups. Group T1 was fed with diets
supplemented with inorganic selenium and group T2 — T5 with organic selenium. The 6" group was a
control group (group K) without selenium supplementation. After 21 days of treatment the eggs were
collected and certain properties of eggs were determined. Freshness was determined during the
storage. The results showed that the concentration of selenium in albumen was statistically the lowest
in group T1 and K (p<0,05). The lowest selenium content in yolk was detected in group K (p<0,05).
There are neither significant differences in the values of egg weight, nor in the value of yolk weight,
nor in the eggshell firmness among the groups. The values of Haugh units were significantly higher in
the fresh eggs from the group T1 comparing to the fresh eggs from control group (p<0,05). The
highest values of albumen pH were observed in group K. This study showed that the treatment needs
to be longer to demonstrate more significant differences between the effects of mentioned selenium
forms on the egg properties.

Keywords: eggs, selenium, supplementation, properties, freshness

Uvod

V stcasnosti je dopyt po funkénych potravindch vel'mi vysoky. Jednou z moznosti prijmu
nedostatkového selénu je prijem tohto prvku prostrednictvom konzumacie vajec od nosnic
kfmenych krmivom so selénovym doplnkom. Okrem faktu, Ze je tento esencialny stopovy
prvok vyznamny v oblasti metabolickych pochodov v tele ¢loveka a zvierata, v potravinarstve
je zndmy ako prirodny antioxidant pdsobiaci ako preventér oxidacie tukov. Vd'aka tomu selén
moze vplyvat’ na niektoré vlastnosti vajec. Je vSak dokazané, ze miera efektu selénu na urcité
akostné parametre vajec zavisi od chemickej formy, v ktorej sa selén nachadza.

Material a metodika

Pokus prebieha v ramci projektu, ktory plynie od novembra 2014 do jula 2015. Nosniciam
typu Bovans Brown chovanym v obohatenom klietkovom chove je od 19. tyzdna veku
podavané krmivo S variabilnymi selénovymi doplnkami a podl'a formy selénového doplnku st
nosnice rozdelené do 6 skupin. Skupine T1 je podavané krmivo s doplnkom anorganického
selénu a skupindm T2 — T5 s doplnkom selénu organickej formy. Kontrolnej skupine (K) je
podavané bazalne krmiva bez selénovej suplementacie. Projekt zahina sledovanie akostnych
a chemickych parametrov vajec, mdsa a pecene a sledovanie zootechnickych aspektov nosnic.
Prezentované parcialne vysledky prvej periody pokusu (dizka periédy 21 dni) zahfiiaju
hmotnost’ vajec, hmotnost’ Zitka, hrabku a pevnost’ 8krupinky, pH bielka a zitka, Haughové
jednotky (HU) a obsah selénu vo vaje¢nom zitku a bielku zistovaného metédou atomovej
absorpénej spektrometrie. Rozdiely medzi vysledkami jednotlivych skupin su Statisticky
vyhodnocované pomocou Studentovho t-testu.
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Vysledky a diskusia

Z vysledkov prvej periody vyplyva, Ze obsah selénu v zitku bol najvyssi u skupiny T3.
U bielka bola $tatisticky najvyssia hladina selénu v skupine T4 (p<0,05). Statisticky najniZsie
hodnoty obsahu selénu v Zitku boli namerané u kontrolnej skupiny (p<0,05). V porovnani s
ostatnymi skupinami mala skupina K a T1 vyrazne nizke hodnoty obsahu selénu v bielku
(p<0,05). Autori Chinrasri et al. (2009) a Skiivan et al. (2006) sa s vysledkami 0 nizSom
obsahu selénu v skupinach s doplnkom anorganickej formy selénu a uskupin bez
suplementacie zhoduji snasimi vysledkami. Pri porovnavani efektu organického
a anorganického selénu, zistili Skfivan et al. (2010) vyssi obsah selénu vo vajciach so

selénovym doplnkom organickej formy uz po troch tyzdnoch pokusu.

evve

Najvyssie priemerné hodnoty hmotnosti vajec dosiahli skupiny T3 a T4. Naopak najnizSie
hodnoty hmotnosti vajec mala skupina K a T1. No rozdiely medzi hodnotami tohto parametru
jednotlivych skupin zatial’ Statisticky vyznamné neboli. Predpoklada sa vSak, ze po dlhs§om
trvani naSho pokusu sa efekt organického selénu Statisticky prejavi aj u hmotnosti vajec.
Vyssiu hmotnost’ vajec u skupin s organickou formou selénu uvadzaju Skiivana et al. (2006)
a Paynea et al. (2005), ktory tvrdia, ze pridavok organického selénu ma na velkost’ vajec
pozitivny efekt. Autori d’alej popisuju suvislost medzi hmotnostou vajec a pevnostou
Skrupinky. Uvadzaju, ze u tazsich vajec sa predpokladd nizSia pevnost’ a hribka skrupinky.
Nami zistené hodnoty z prvej periody vsak toto zistenie nepotvrdzuji. Hodnoty hribky
Skrupinky boli u skupiny K vyznamne vyssSie ako u skupin T1 a T2 (p<0,05). U hodnot
pevnosti $krupinky ahmotnosti Zitka sa Statisticky vyznamné rozdiely medzi skupinami
nenasli. Medzi  skupinami  so  selénovym  doplnkom  organickej  formy
a dopInkom anorganickej formy neobjavili v hmotnosti Zitka rozdiely ani autori Mohiti-Asli
et al. (2008).

Tabulka 1: Priemern¢ hodnoty obsahu selénu vo vaje¢nom bielku a Zitku (p/kg), hmotnosti
vajca a Zltka (g), hrabky (mm) a pevnosti skrupinky (N) u ¢erstvych vajec

Obsah Se v bielku Ob;?thklsle V' Hmotnost vajca  Hmotnost Zitka Hrubka $krupinky éllzrel\lfrr)li(r)lsl;ty
T1  110,7£35,6°  618,4+84,9° 54,94 + 3,76 11,76 £0,94 0,37 +0,03% 48,89+ 9,75
T2 164,9+7,9° 602,9+79,32 55,34 + 3,53 11,89 + 0,59 0,36 + 0,022 49,43 + 7,08
T3  201,0£15,6° 649,9+61,52 55,86 + 3,63 11,79+ 0,76 0,38 +0,02% 49,64 + 6,16
T4  205,9+31,2%  625,7+72,4° 55,96 + 4,61 11,58+0,87  0,38+0,03%¢4 5314+ 11,51
T5  186,4+16,1¢ 628+42,92 55,31 + 3,63 11,59 + 0,88 0,38 + 0,02 52,36+ 7,82
K 11,4+6,3¢ 491,9+34,8b 54,15+ 2,83 11,75+ 0,63 0,39 +0,01¢ 51+ 11,12

abcd; hodnoty v rovnakom stlpci s rozdielnymi pismenami st $tatisticky vyznamne rozdielne (p<0,05)

Tabul’ka 2: Priemerné hodnoty pH vaje¢ného Zitka a bielka a HU v priebehu skladovania

pH ZLTKA pH BIELKA HU
Cerstveé 28-dnové Cerstvé 28-dnové Cerstvé 28-dnové
T1 6,06+0,05 6,41+0,36% 8,12+0,21% 9,46+0,022 104,55+4,30% 79,15+5,26
T2 6,03%0,09 6,500,212 8,05+0,162 9,46+0,022 103,95+4,55P 82,07+6,39
T3 6,04+0,04 6,35+0,19% 8,09+0,21% 9,44+0,032 102,4144,79% 80,67+5,26
T4 6,06+0,03 6,53+0,252 8,14+0,19% 9,39+0,09° 103,29+3,782 79,78+2,66
T5 6,07+0,05 6,55+0,342 8,20+0,06% 9,40+0,06° 103,32+3,81% 77,85+6,45
K 6,03+0,09 6,21+0,12° 8,34+0,18° 9,41+0,04° 99,014+5,002 77,68+5,60

ab; hodnoty v rovnakom stlpci s rozdielnymi pismenami su $tatisticky vyznamne rozdielne (p<0,05)

U cerstvych vajec bol medzi hodnotami HU skupiny T1 askupiny K zisteny Statisticky
vyznamny rozdiel (p<0,05). Z vysledkov HU u starSich vajec vyplyva, ze relativne lepSie
hodnoty dosiahli skupiny s doplnkom organického selénu, ¢o sa zhoduje So zistenim autorov
Arpasova et al. (2012). Scheider et al. (2010) uvadzaju vyssSie hodnoty pH oboch vaje¢nych
zloziek u vzoriek so selénovym doplnkom krmiva anorganickej formy v porovnani so
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vzorkami s organickym selénovym doplnkom. Vysvetlenim je antioxida¢ny ucinok selénu,
ktory je u organickej formy aktivnejsi. Nase vysledky pH ziskané v priebehu skladovania
vajec z prvej periody zatial’ toto zistenie nepotvrdili, no o¢akava sa, ze sa efektivita Géinku
selénu organickej formy prejavi v nasledujucich periédach.

Zaver

Z vysledkov prvej periddy pokusu je zrejmé, ze uz po 21 dioch je ucinok selénovej
suplementacie krmiva preukazatelny. Rozdiely medzi hodnotami akostnych parametrov vajec
skupiny bez suplementacie v porovnani so suplementovanymi skupinami boli dokazané.
U niektorych parametrov boli dokazané tiez vyznamné rozdiely medzi skupinami
s anorganickou a organickou formou selénového doplnku. Je vSak nutné pripomenat, Ze sa
jedna o vysledky prvej periody pokusu, ktory zahiffia hodnotenie iba vybranych parametrov
V limitovanom case.
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Detekce porusSeni medu prehiatim

Detection of honey’s adulteration by overheating

Zabrodska Blanka, DluhoSova Sandra, Borkovcova Ivana, Vorlova Lenka

Fakulta veterindrni hygieny a ekologie, Veterindrni a farmaceutickd univerzita, Brno

Summary

Honey is commodity in great demand nowadays. This is understandable considering the massive loss
of bees due to their diseases. There is greater demand for the liquid honey than for crystallized one
among the consumers, so both beekeepers and honey vendors attempt to keep honey in liquid state as
long as possible. This is most often achieved by heating which is problematical because honey loses its
typical nutritional and physicochemical properties. The amount of hydroxymethylfurfural (HMF) in
honey increases by heating. HMF is not only very reactive compound but in high concentrations
represents health hazard. In addition to that heating of the honey decreases activity of enzymes
beneficial for our health such as enzyme diastasis and others. In this study we analyzed forty honey
samples collected directly from the Czech beekeepers. Values of diastatic activity and HMF
concentration as indicators of honey heating were evaluated. The results of analyses proved that only
one sample of honey failed legislative requirements (Decree 76/2003 Coll.) by the parameter of
diastatic activity but according to the assessment of quality standards CSV 1/1999 moreover four
samples do not meet the HMF parameter requirements. Nevertheless, from the results is evident that
among Czech beekeepers essentially does not occur overheating of the honey.

Keywords: bee producs; hydroxymethylfurfural; diastase activity; warm

Uvod

Problematika ztekucovani medu zahfevem nas provazi jiz od doby, kdy ¢esti konzumenti
zacali preferovat tekuty med pifed medem zkrystalizovanym. Mezi vétSinou konzumentl
medu je totiz zakofenény mytus, ze spravny med neobsahuje krystalky. PredevSim
obchodnici, ale také vcelati se snazi této preferenci zakaznik vyhovét tim, Ze med udrzuji co
nejdelsi dobu tekuty (Bartdkova et al., 2011), ¢ehoz lze v urCitych ptipadech dosdhnout
vhodnym skladovanim, ovSem vétSinou se nelze vyhnout jeho zahtéati (Tosi et al., 2004).
Pokud je med zahiivan na teplotu do 40 °C, jeho typické fyzikalné-chemické a nutri¢ni
vlastnosti nebyvaji poruseny. OvSem pii zédhfevu na vyssi teplotu vzriistd obsah HMF
(Tosi etal., 2002; Fallico et al., 2004; Turhan et al., 2008), ktery ma ve vysokych
koncentracich nepfiznivé u¢inky na lidské zdravi (Islam et al., 2014) a jeho limit je dan
legislativou (Vyhlaska 76/2003 Sb.). Soucasné klesa aktivita dulezitych, zdravi prospéSnych
enzymu jako je diastaticka aktivita (Tosi et al., 2004; Babacan and Rand, 2007; Tosi et al.,
2008; Samborska and Czelejewska, 2014), jejiz limit je taktéz uveden v legislative.

Material a metody

V této studii jsme analyzovali Ctyficet vzorka kvétovych i medovicovych medd od ceskych
véelaiti z let 2011-2014. Vzorky pochéazely z téchto lokalit: Mladotiov (Sumperk), Rusava
(Bysttice pod Hostynem), Brumov — Bylnice (Zlin), Krnov, Przno (Ostrava), Libava
(Olomouc), Namést' nad Oslavou, Brno, Rudice (Blansko), PetruSov (Moravskd Tiebova),
Mél¢any (Brno), Hradec Kralové, Slatifiany (Chrudim), Zeletava (Tiebi¢), Uhieticka Lhota
(Pardubice), Stara Zivohost (BeneSov), Détkovice (Vyskov), Plzen, Ostrava — Bartovice,
Ostrava — Nova B¢la, Oleksovice (Znojmo), Kralice nad Oslavou, Hodonin, Letovice
(Bystiice nad PernStejnem) a Ostrava Proskovice. HMF byl stanoven metodou vysokouc¢inné
kapalinové chromatografie (HPLC). Analyza byla provedena pomoci separa¢niho modulu
Alliance 2695 s PDA detektorem 2996. Separace probihala na koloné¢ Zorbax Eclipse XDB
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C8, 150 x 4,6 mm, 5 micron. Mobilni fazi tvofila smé€s methanolu a vody v poméru 10: 90.
Podminky pro chromatografii byly pritok 0,8 ml/min, teplota kolony 35 °C, nastfikované
mnozstvi vzorku 10 pl. Detekce probihala v UV oblasti pfi vlnové délce 285 nm. K
vyhodnoceni byla pouzita metoda kalibracni pfimky pomoci softwaru Empower 2.
Diastaticka aktivita byla stanovena metodou dle Shadeho.

Vysledky a diskuse

Z analyzy medu jsme zjistili, ze pouze jeden vzorek neodpovidd Vyhlasce 76/2003 Sb. u
hodnoty diastatické aktivity (min. 8 stupna dle Shadeho). OvSem pii posouzeni vzorka dle
Normy jakosti CSV 1/1999 navic nevyhovuji étyfi vzorky u parametru HMF (max.
20 mg/kQ).

Tabulka 1: Analyza HMF a diastatické aktivity kvétovych a medovicovych medi

Druh medu Kvétovy Medovicovy
Legislativni
parametry Diastaticka aktivita HMF Diastaticka aktivita HMF
Statistické (stupné dle Shadeho) | (mg/kg) | (stupné dle Shadeho) | (mg/kg)
parametry
Pramér 15,59 8,85 15,24 6,31
Max 26,62 31,48 28,64 32,44
Min 7,99 0,83 8,63 0,12
Median 15,23 6,30 13,99 2,71
Smérodatnd 4,730 7,993 4,952 9,441
odchylka

Pouze u jednoho vzorku klesla diastaticka aktivita pod hranici danou legislativou (Vyhlaska
76/2003 Sb.), ovSem u ¢tyi vzorkid doslo ke zvySeni hodnot HMF nad hranici Normy jakosti
CSV 1/1999. U diastatické aktivity u péti vzorkii klesly hodnoty téméF k nejnizsi hranici dané
legislativou (Vyhlaska 76/2003 Sb.). Z toho vyplyva, Ze by tyto hodnoty nemusely v dobé
spotfeby odpovidat legislativnim pozadavkim. VSechny tyto vzorky mohly byt zahfaty,
ovSem dle korelace hodnot diastatické aktivity a HMF lze usuzovat, Ze zahtat byl
pravdépodobné pouze jeden vzorek, kde diastatickd aktivita klesla pod hranici danou
legislativou (Vyhlaska 76/2003 Sb.) a HMF piekrogil limit Normy jakosti CSV 1/1999. U
ostatnich vzorkll je mozZné, Ze vysoké hodnoty HMF ¢i nizké hodnoty diastatické aktivity
vznikly jiz v ule, kdy v pozdnich jarnich a letnich mésicich zde mize teplota pfesahnout
45 °C, pokud jsou uly umistény na pifimém slunci.

Zavér

U Ceskych véelaft témét nedochéazi ke ztekucovani medu zahievem. Problémem by mohly
byt vysoké teploty v nestinénych tlech v pozdnich jarnich a letnich mésicich, pfi kterych
pravdépodobné dochazi k nartstu hodnot HMF a poklesu diastatické aktivity.
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Senzoricka a instrumentalni analyza vybranych texturnich parametri
rajCatovych kecupi

Sensory and instrumental analysis of selected textural parameters
of tomato ketchups

Tauferova Alexandra, Tremlova Bohuslava

Fakulta veterinarni hygieny a ekologie, Veterindrni a farmaceuticka univerzita Brno

Summary

Prace se zameruje na vybrané texturni parametry rajcatovych kecupii, které jsou paralelné
analyzovany jak instrumentalné tak i pomoci senzorického hodnoceni. Instrumentadlné hodnocené
parametry zahrnovaly viskozitu a konzistenci, senzoricka analyza se zamérila zejména na viskozitu,
hustotu a senzorickou prijatelnost textury. Analyzy byly provedeny na souboru vzorku, ktery tvorilo 7
kecupii zakoupenych v ceské a slovenské trini siti. Cilem prdce bylo soucasné také srovnani
instrumentalné i senzoricky stanovenych hodnot, na zaklade kterého by bylo mozné ovérit moznost
pouziti instrumentalni analyzy k predbéznému orientacnimu stanoveni senzorické prijatelnosti kecupii.
V praci jsou uvedeny prumeérné hodnoty vybranych texturnich parametrii, rovnéz také hodnoty techto
parametrii u vzorkii se senzoricky nejlépe a nejhiire ohodnocenou texturou. Nebyl potvrzen
Jjednoznacny vliv viskozity a konzistence jako dilcich texturnich parametrii na hedonické hodnoceni
textury. Za ucelem odhadovani senzorické prijatelnosti textury kecupii tedy neni mozné vyuzit rychlou
instrumentalni analyzu viskozity ¢i konzistence.

Keywords: viscosity; consistency; density; sensory texture acceptability

Uvod

Textura potravin byla definovana jako senzoricky a funk¢ni projev mechanickych vlastnosti,
strukturnich vlastnosti a vlastnosti povrchu, které mohou byt vnimany zrakem, sluchem,
dotykem a kinesteticky (Szczesniak, 2002). Nezahrnuje pouze jednu vlastnost, ale hned
nékolik vlastnosti, ze kterych je ukecupl vyznamna zejména konzistence a viskozita.
Pojmem konzistence (neboli hustota) kecupu je chdpano mnozstvi suspendovanych castic
Vv séru, jinymi slovy pomér mezi kapalnou a pevnou fazi tvofenou nerozpustnymi ¢asticemi
z rajcat (Varela et al., 2003). Méfeni konzistence patii k zakladnim stanovenim pouzivanym
V primyslu zpracujicim rajcata pro stanoveni kvality produkti. Dal§im z vyznamnych
kvalitativnich parametri rajéatovych produkti je jejich viskozita. Poznani této reologické
vlastnosti je u kapalnych a polotuhych potravin dilezité zejména pro nastaveni tokovych
parametrl v prib¢hu vyroby. Spolehliva a pfesna reologicka data jsou potiebna pro nastaveni
a optimalizaci jednotlivych operaci (nasavani, michdni, zahfivani, atd.), a pro zajiSténi
piijatelnosti produktu, jelikoz produkty s nevhodnou viskozitou mohou byt posouzeny jako
nepfiijatelné, nebo prodejné pouze za nizsi cenu. Konzistence a viskozita keCupl jsou tedy
vyznamnym atributem jak z technologického hlediska, tak i z hlediska konzumenta — a to jak
v prab¢hu skladovani (pro stanoveni stability), tak i v oblasti kontroly jakosti obecné (Sahin
and Ozdemir, 2004; Koocheki et al., 2009).

Texturni vlastnosti keCupli mohou byt stanoveny instrumentalnimi metodami 1 senzorickou
analyzou, pfiCemZz obé metody maji své vyhody i nevyhody a vzijemné se dopliuji.
V zavislosti na zvolené analyze se pohled na jednotlivé vlastnosti i jejich popis ¢asteéné lisi.
Pod pojmem viskozita ve smyslu fyzikéalni vlastnosti méfitelné instrumentaln¢ se ukryva
rychlost toku vyvolaného jednotkou sily. V piipadé senzorické analyzy je viskozita
definovana jako sila potiebnd pro natazeni kapaliny ze 1zice na jazyk. Co se tyka konzistence,

v

jeji presna definice je komplikovangjsi, jelikoz je Casto vnimana jako obecny pojem popisujici
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texturu. Konzistence rajskych protlakii a kecupli se instrumentalné obvykle méti metodou
Bostwick zalozenou na rychlém vyliti definovaného mnozstvi produktu a méfeni délky
roztékani (Boulekou, 2011). V pfipad¢ instrumentalniho méfeni konzistence zpétnou extruzi
je konzistence popsana jako plocha kiivky znazornujici pevnost. V riznych slovnicich je
konzistence vysvétlovana jako stupen hustoty, pfipadné pevnosti. V pfipadé senzorické
analyzy miZze byt konzumentovo vnimani konzistence zjednodusen¢ oznaceno jako hustota
(Van Vliet, 2002).

Na Evropském trhu je dostupné velké mnozstvi kecupt, liSicich se vzajemné senzorickou
jakosti. Cilem studie bylo ovéfeni moznosti pouziti instrumentalniho stanoveni vybranych
texturnich parametrii pro odhad senzorické pfijatelnosti textury kecupt. Dal§im cilem bylo
popsat texturni vlastnosti kecupti dostupnych na ceském a slovenském trhu.

Material a metody

Pro analyzu bylo pouzito 7 vzorka kecupii zakoupenych v Ceské a slovenské trzni siti. Byly
charakteristické Sirokym rozptylem, co se tyce obsahu rajcat (130 — 230 g na 100 g kecupu),
ncékteré byly bez zahusSténi, nckteré zahuStény modifikovanym Skrobem, v nékterych
ptipadech byl pro stabilizaci textury pifidan také xanthan. Vzorky byly pifed méfenim
skladovany v chladnicce pfi teploté 5 °C.

Senzoricky panel byl tvofen 10 Skolenymi hodnotiteli, ktefi mé&li ptedchozi zkuSenosti
se senzorickou analyzou potravin. Analyza probihala v senzorické laboratofi s odd€lenymi
boxy pro hodnotitele na zéklad¢ ptipravenych formulaiti pro senzorické hodnoceni kecupu.
U vzorkl byly hodnoceny dil¢i texturni vlastnosti, mezi které patfila viskozita a hustota a také
pfijatelnost textury, a to pomoci devitimistni bodové stupnice, kde 9 odpovidala nejvyssi
viskozité/hustoté/ptijatelnosti textury.

Instrumentalni analyza vybranych texturnich vlastnosti byla provedena pomoci texturometru
(TA.XTplus, Stable Micro Systems). Vzorek kecupu byl nadédvkovan do vzorkovnice
0 primé&ru 50 mm pfiblizné do 75 % jejiho objemu. Texturni vlastnosti kazdého ze vzorka
byly méfeny tfikrat. Pro méfeni byly pouzity parametry vyrobcem doporucené pro méieni
textury kecupt: disk pro zpétnou extruzi o priméru 35 mm, hloubka priniku sondy 30 mm,
rychlost pohybu sondy v pribghu snimani dat 1,0 mm.s™, moment spusténi méfeni pti zatézi
5 g (spodni ¢ast disku jiz v plném kontaktu s produktem). Statistickd analyza byla provedena
pomoci statistického softwaru Minitab (Minitab Inc., State College, USA).

Vysledky a diskuse

Textura patii u keCupl k vyznamnym parametrim ovliviiujicim pfijatelnost produkti
konzumenty. Viskozita byla hodnocena v prib&éhu nalévani vzorku ze 1zice, hustota jako
vnimani odporu v Ustni dutiné. Primérné hodnoty viskozity vzorkii stanovené u 7 vzorki
kecupt senzorickou analyzou se pohybovaly v rozmezi od 3,00 do 8,33, u hustoty od 2,67
do 7,33. Primérna hodnoceni senzorické prijatelnosti textury dosahovaly hodnot od 3,78
do 7,67. V ptipadé instrumentalniho méfeni se hodnoty konzistence pohybovaly v rozmezi
0d 864,26 do 2 330,03 g.s. Hodnoty instrumentalné naméfené viskozity se pohybovaly
vrozmezi od -1517,97 do -352,54 g.s. Hodnoceni kvality rajéatovych produktd bylo
provedeno také v ramci fecké studie (Boulekou et al., 2011), ktera na zakladé¢ viskozity
(méfené pomoci rota¢niho viskozimetru) a konzistence (meéfené pomoci Bostwickova
konzistometru) srovnavala kvalitu tepelné oSetfenych rajcatovych stav vyrobenych klasickym
postupem hot break a cold break se §t’dvami oSetfenymi vysokym tlakem.

Analyzou vysledkl instrumentalniho 1 senzorického hodnoceni texturnich parametrti byla
na zaklad¢ hodnot Pearsonova korela¢niho koeficientu potvrzena vysoka korelace (p < 0,05)
mezi instrumentdlné a senzoricky stanovenou viskozitou, a také mezi instrumentalné
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a senzoricky stanovenou konzistenci (hustotou). Ani jeden z téchto dil¢ich texturnich
parametrl samostatné vSak neovliviioval senzorickou pfijatelnost textury. Diky vysoké
korelaci obou pouzitych metod je vSak mozné vyuzit vysledka senzorické analyzy, konkrétné
hedonického hodnoceni piijemnosti textury, pro popis texturnich vlastnosti panelem nejlépe
ohodnoceného vzorku. Tento je charakteristicky vysokou instrumentaln¢ naméfenou
viskozitou i1 konzistenci, rovnéz vysokou senzoricky stanovenou viskozitou a hustotou.
Senzoricky nejhiife ohodnoceny vzorek z hlediska piijemnosti textury dosahoval jak v
pfipad¢ senzorické, tak i instrumentalni analyzy nizkych hodnot dil¢ich texturnich parametrt,
jak je uvedeno v tabulce 1.

Tabulka 1: Texturni parametry senzoricky nejlépe a nejhiife hodnocenych vzorkt

Instrumentalni Instrumentalni C 1 C 1 Senzoricka
. . ; Senzorickd | Senzoricka e
konzistence viskozita . . piijatelnost
viskozita hustota
[9.5] [9.5] textury
Nejlepsi vzorek 2 218,96 -1 401,42 8 7 7,67
Nejhorsi vzorek 1 076,35 -542,20 4 3,56 3,78

Co se ty¢e mnozstvi rajcat pouzitych pro vyrobu 100 g keupu, u obou vzorkl bylo pouzito
ptiblizn¢ stejné mnozstvi, a to kolem 130 g rajcat, coz byla minimalni hodnota v rdmci
souboru nami hodnocenych vzork. Charakteristiky nejlépe a nejhlie senzoricky
ohodnocenych vzorkii kecupu vSak naznacuji, Ze pro hodnotitele reprezentujici bézné
konzumenty byly pfijatelnéjsi vzorky s vy$§imi hodnotami instrumentalné stanovené
konzistence a viskozity a senzoricky stanovené hustoty a viskozity. To je v souladu
s vysledky studic Weenen et al. (2005), ve které byla, na zakladé senzorické analyzy
zahusténych omacek, dressingi a podobnych produktl, potvrzena vyS$§i senzoricka
ptijatelnost v ptipadé produktt s vyssi hustotou.

U naSeho souboru vzorkli vSak po provedeni analyzy zobecnéného linedrniho modelu
(General linear model) nelze potvrdit jednozna¢ny vliv viskozity a konzistence jako dil¢ich
texturnich parametri na hedonické hodnoceni textury. Podobny zavér 1ze vyvodit i z vysledka
publikovanych ve studii Sharoba et al. (2005). Za G¢elem odhadovani senzorické piijatelnosti
textury kecupid tedy neni mozné vyuZzit rychlou instrumentdlni analyzu viskozity
¢1 konzistence. Neptitomnost zavislosti mezi vybranymi texturnimi vlastnostmi a senzorickou
pfijatelnosti textury vSak miiZze byt zplisobena samotnou volbou zkoumanych texturnich
vlastnosti. Vhodnéjsi texturni vlastnosti by mohla byt napiiklad mez toku, u které byl
ve studii Stern et al. (2007) potvrzen téméF linearni vztah se senzorickou pfijatelnosti textury.

Zavér

Na zékladé vysledkil této studie lze fict, Ze pro hodnotitele, potazmo konzumenta, je textura
mnohem komplexné&j$i vlastnosti a neni zfeymé& vniména vyluéné jako viskozita ¢i hustota,
I kdyz tyto dil¢i charakteristiky jsou nejsnadnéji popsatelné. Dalsi studii bychom chtéli
navazat na zjiSténd fakta a vyselektovat dil¢i texturni parametry, které by lépe zachytily
faktory ovliviiujici piijatelnost textury pro konzumenta.
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Sekce 1

Hodnotenie rizika prieniku potravinového nebezpecenstva do potravin
na rozhrani syst¢émov HACCP

Risk assessment of food hazards penetration into foods at the HACCP
systems contact points

Toropilova Julia, Bystricky Pavel

Katedra hygieny a technolégie potravin, Univerzita veterindrskeho lekdrstva a farmdcie v KoSiciach

Summary

Since 2001, every food business operator has to have implemented HACCP system. Great part of them
relies on functional HACCP of their business partners at risk analysis and consider the input
materials to be safe. Maybe this is why there are ,,unexpected food hazards penetrations into foods
and through them to consumers. There is an assumption that after years since establishing many
HACCP systems are maintained routinely and become levelled with GMP in their functionality, i.e.
they do not act preventively. The RSF data are an indirect evidence. Information gathered from 22
answered questionnaires (from 50 distributed) allow to estimate the motivation level and functionality
of the existing HACCP systems and their benefits as seen by the FBOs.

Keywords: HACCP systém, riziko, prienik nebezpecenstvi; potraviny zivocisneho pévodu

Uvod

HACCEP je systém, ktory sa pouziva v potravinarskom priemysle na zabezpecenie bezpecnosti
potravin. Ide o systém zalozeny na prevencii rizika, ktory umoziuje prevadzkovatel'om
potravinarskych podnikov identifikovat’ kritické kontrolné body pre rizika skor, ako ohrozia
bezpecnost’ potravin (FAO, 1998). Nebezpecné potraviny poskodzuju spotrebitel’a a ohrozuju
zdravie konzumenta. Od roku 2001 je HACCP systém povinnou sucastou systémov na
zabezpecenie hygieny vyroby potravin a teda aj predmetom kontroly kontrolnych organov.
Z podstaty HACCP vyplyva, Ze jeho implementacia do systémov zabezpeCovania hygieny
potravin je komplexna aVroznych prevadzkovych podmienkach mé& pomerne velka
variabilitu. To mdze byt potencidlnym zdrojom nedorozumeni medzi prevadzkovate'mi
a kontrolnymi organmi. Aj ked’ zo zdkona vyplyva povinnost’ pre vSetkych vyrobcov a osoby,
ktor¢ manipuluju alebo uvadzaji potraviny do obehu, vypracovat a zaviest systém
zabezpecenia kontroly hygieny potravin, zna¢na Cast’ prevadzkovatelov pri analyze rizika
pocita s tym, Ze dodavatelia surovin (potravin na d’al§ie spracovanie) a zloziek maju tiez
vyrobu riadenti pod funkénym HACCP systémom a teda povazuje tieto vstupy za bezpecné.
Po rokoch od zavedenia si mnohé syst¢tmy HACCP udrziavané rutinne bez ddkladnej
verifikacie a dostavaju sa svojou funkcnostou na urovent zdkladnej SVP, t.j. nie st viac
funkéne preventivne. Kombinaciou tychto faktorov dochadza k prieniku "neocakavanych"
potravinovych nebezpecenstiev do potravin acez ne ku konzumentovi, sposobujic
alimentdrne ochorenia. Preto je potrebné analyzovat mieru motivacie a funk¢nosti
existujucich syst¢tmov HACCP a so zameranim nie iba na ich individualnu funkcnost, ale aj
na funkcnost’ celku po ich vzajomnom prepojeni. Pritom je ddlezité zohl'adnit’ aj ekonomické
a kvalifikatné moznosti prevadzkovatelov a spolupricu s kontrolnymi organmi, najmé
Vv suvislosti s tokom informaécii o potravinovych nebezpecenstvach.

Material a metodika

Potrebné informacie o implementacii HACCP systému boli zhromaZzd’ované prostrednictvom
dotaznika. S cielom zapojenia ¢o najviac prevadzkovatelov do projektu boli dotazniky
zaslané e-mailom a opidtovne aj poStou. Do projektu sa doteraz zapojilo 22 z celkového poctu
50 oslovenych prevadzkarni. Dotaznik pozostaval zo 17 otdzok.
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Vysledky a diskusia

100% prevadzkarni ma zavedeny HACCP systém, z toho 40% prevadzkarni len kvoéli tomu,
Zze im to zdkon urcuje. Samostatne si zaviedlo HACCP 68% z opytanych respondentov.
Kontrolné organy boli ndpomocné pri zavadzani systému do vyroby az v 90% prevadzkarni
(Graf 1).

PPP, krori by si neaplikovali HACCP systém I 10.09%

do vyroby
B T By ST Dy A A D Sy S 50 09%/%
do vyroby
PPP, ktorym zaw_edh _sy,stem odbornici I 31.51%
odinakial

PPP, ktori zaviedli systém HACCP sami I 65.13%0

Graf 1: Zavedenie HACCP systému prevadzkovatel'ov do svojej vyroby

Nebezpecné vyrobky poskodzuju spotrebitel'a a ohrozuju jeho zdravie. Ak ked’ kazdy vyrobca
¢i dovozca smie ponukat’ na trhu iba vyrobky, ktoré su bezpecné, kontrolné organy maju za
povinnost’ na to dohliadat’. Preto kontroluju funk¢nost HACCP systému aj prostrednictvom
auditov ana zéklade ich zisteni je mozné zlepSit mieru zdravotnej bezpecnosti
produkovanych potravin. Vztah k takymto auditom zo strany prevadzkovatelov je kladny
(viac ako 59%). U viac ako 68% prevadzkovatel'ov boli audity prospesné pretoze viedli
k zdokonaleniu chodu prevadzky. Pritom kontrolné organy zistili a pomohli odstranit’
nedostatky v 40% zavedenych syst¢émov HACCP a u ostatnych (59%) nemali vyhrady voci
funkénosti HACCP systému (Graf 2). Viac ako 82% prevadzkarni uz svoj HACCP systém po
prvotnom zavedeni upravovalo. Zmeny boli vynatené bud’ vyrobnymi procesmi (31%), alebo
zmenou pravnych predpisov (27%), ¢i oboma vplyvmi (40%). Viac ako 64%
prevadzkovatelov sa domnieva, ze po zavedeni systtmu HACCP do vyroby sa zlepsila
zdravotna bezpec¢nost’ nimi produkovanych potravin (Graf 3).

Zaporny vztah PPP k auditu I 40,09 %

Kladny vzt'ah PPP k auditu I 59.09%

Uroveii chodu prevadzky po absolvovani
auditu sa nezlepsila
Uroveii chodu prevadzky po absolvovani
auditu sa zlepsila
Kontrolne organy nemali vyhrady vo vzt'ahu
ku funkénosti Vasho HACCP systému
Kontrolne organy mali vyhrady vo vztahu ku
funkénosti Vasho HACCP systému

I 31.81%
I G 3,18 %0
I 59,04 %
I 10,09 %

Graf 2: Postoj prevadzkovatel'ov potravinarskych podnikov (PPP) ku auditom

V procese analyzy rizik je vel'mi dolezitda komunikacia. K odbornym diskusiam dochadza
medzi posudzovate'mi rizik a samozrejme producentami, t. j. tymi, ktori sa podielaji na
vyrobe, resp. mozu nejako ovplyvnit’ bezpecnost’ produktov. V pripade vyskytu rizika je
potrebné Co najlepSie anajrychlejSie zvladnut' opatrenia na zabranenie prieniku
nebezpecenstva do potravin. Preto dobré a rychla komunikacia o rizikdch medzi kontrolnymi
organmi (napr. pomocou RASF) a producentmi je vel'mi dolezitd. Vacsina prevadzkovatel'ov
(86%) povazuje sti¢asnii komunikaciu o moznych nebezpecenstvach za dostato¢nu (Graf 3).
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95,45% 86,36%
63,63%
36,36%
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- —

Sa zlepsila Sa nezlepsila Ano Nie Ano Nie
Zdravotna bezpecnost’ nimi Mate dostatoény pristup ku Sucasna uroven komunikacie o

produkovanach potravin odbomym podkladom na nebezpecenstvach je dostatocna?

zabezpecenie funkcnosti systému
HACCP?

Graf 3: Uroveii zlepsenia bezpeénosti potravin po zavedeni HACCP systému do vyroby PPP

Viac ako 90% prevadzkovatel'ov sa zhodlo v tom, Ze sti¢asné pravne Upravy su vo vztahu ku
HACCP dostato¢né, no az 95% z nich si mysli, ze interpretaciu zakona nie je vSade rovnaka.
V ekonomicky otvorenom systéme s nestabilnou ekonomikou to mdze sposobovat’ problémy
¢1 uz na urovni implementacie prava, alebo na trovni ochrany konzumenta.

Vicsina opytanych prevadzkovatelov (55%) by privitala zmeny pravnych uprav (napr.
zjednodusenie, tak aby zakony boli pre kazdého zrozumiteIné a podla moznosti viedli
k zniZzeniu nakladov na vyrobu). Na druhej strane prevadzkovatelia pristupuja ku zmenam
proaktivne ked’Ze zmeny moZu vyrazne zasahovat' uz do vypracovanych systémov a mozu
navysovat finanény rozpocet producenta (Graf 4).

90,90% 95.,45%

92.,09% 4,54%
St dostatocné Nie su Je vsade Nie je viade Nie
dostatocné rovnaka rovnaka

Sucasné pravne predpisy vo
vztahu k HACCP podla PPP

Interpretacia pravnych tiprav  Privitali by PPP zmeny pravnych
uprav vo vztahu ku HACCP

Graf 4: Postoj prevadzkovatel'ov potravinarskych podnikov (PPP) ku sucasnym pravnym

predpisom vo vzt'ahu ku HACCP

Zaver

Ziskané informéacie mam poskytli moznost oboznamit sa stym, ako prevadzkovatelia
vnimaji funk¢nost’ a prinos HACCP systému. Nizka motivacia prevadzkovatel'ov naznacuje
moznost’ zlyhania HACCP ato najméd na Urovni verifikdcie analyzy nebezpecenstiev. Je
potrebne analyzovat’ pri¢iny tejto nizkej motivacie pretoze HACCP systém je uz dost’ aj tak
narocny a nie je vhodné navrhovat’ jeho tUpravy bez dokladného uvazenia a bez spoluprace
s tymi ktorych sa to tyka, teda s prevadzkovateI'mi.
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Sekce 2

Vyuziti rakytnikovych vyliski (Hippophae rhamnoides) v dietach
U uzitkovych nosnic a jejich vliv na zbarveni vaje¢ného Zloutku

Use of sea buckthorn pellets (Hippophae rhamnoides) in diets for laying
hens and their effect on the colour of egg yolk

!Krejcarova Jana, !Strakova Eva, 2Suchy Pavel

YUstav vyzivy zvirat, 2Ustav zootechniky a zoohygieny, Fakulta veterindrni hygieny a ekologie,
Veterindarni a farmaceuticka univerzita Brno

Summary

The aim of this study was to find out the effect of supplement of sea buckthorn pellets in feed mixture
for laying hens on intensity of egg yolk colour. Sea buckthorn pellets, which are formed as waste
products during obtaining juice from sea buckthorn berries, are very rich source of nutrients and
bioactive compounds. In 1 kg of sea buckthorn pellets were included 208.4 g nitrogenous substances,
169.2 g of fat, 171.3 g of fibre, 430.1 g of non-nitrogenous extract substances and 21.1 g of ash
matter. Among other things sea buckthorn pellets are very rich source of natural pigments, which
could have a positive influence on colour of egg yolk of laying hens. The study included 4 groups of
laying hens. One group was control group and 3 groups were experimental groups (feed mixture
enriched by 2, 5 and 10 % of sea buckthorn pellets). Length of this experiment was 4 weeks. Every
week was taken 40 eggs in each group in this study. Results showed that enrichment of feed mixture by
sea buckthorn pellets significantly increased intensity of egg yolk colour of experimental groups
against control group.

Keywords: sea buckthorn; fruit pellets; chemical composition; feed mixture hens

Uvod

Rakytnik fesetlakovy (Hippophae rhamnoides) je zatazovan mezi rostliny z ¢eledi hlosinovité
(Elaeagnaceae) (Christaki, 2012). Jeho nazev pochazi ze staré tectiny. ,,Hippo“ znamena
v piekladu kan a ,,phaos® znamena v ¢eském jazyce zate nebo svétlo. Tyto dvé slova mizeme
dohromady pftelozit jako ,trpytici se ki (Suryakumar et Gupta, 2011). Jedna se dvoudomy,
opadavy ket Ci strom, ktery je posety tuhymi trny (Kumar et Sagar, 2007). Jeho pfirozeny
vyskyt je v oblastech stiedni Asie a severozapadni Evropy. Kofeny rakytniku jsou schopny
fixovat vzdusny dusik. Stromy rakytniku obvykle dosahuji vysky 3 — 4 metrii. Zelené
zbarvené listy maji na povrchu trichomy, které jim déavaji stfibrny nadech. Listy jsou uzké,
kopinaté a maji stfidavé uspofadani (Li et Beveridge, 2003; Suryakumar et Gupta, 2011).
Plody rakytniku dosahuji velikosti 6 — 9 mm, maji ovalny tvar, jsou $tavnaté a bohaté na
obsah oleju. Zralé plody maji barvu od tmave zluté, pfes oranzovou az po nacervenalou
(Suryakumar et Gupta, 2011). Rakytnik se nejcastéji vyskytuje ve volné pfirodé na biezich
fek a na slunnych stranach ptikrych svahli v nadmotské vySce 2 000 az 3 600 metri nad
motem (Dhyani et al., 2007). VSechny jeho ¢asti obsahuji mnoho bioaktivnich slozek, nejvice
vSak jeho plody. Rakytnik je velmi dobrym zdrojem piirodnich antioxidantii (kyselina
askorbova, tokoferoly, karotenoidy a flavonoidy). Dale je také vyznamnym zdrojem proteinil,
lipidit (ptfedevS$im nenasycenych mastnych kyselin — kyselina olejova, kyselina linolova
a kyselina linolenova), cukrli, organickych kyselin, fytosterold, vitamind (hlavné vitaminu C)
a mineralnich latek (Christaki, 2012). Velky zdjem si ziskal diky svym pocetnym pozitivnim
ucinkiim, predev§im pifiznivému plsobeni na zdravi organismu. Z téchto divodi je
Vv poslednich letech rakytnik feSetladkovy stale vice vyuzivan jak v oblasti vyzivy lidi, tak také
se rozsifuje jeho pouziti v oblasti vyzivy zvifat.
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Material a metodika

Tato prace vznikla na zéklad¢ pozadavki péstitelti rakytniku, kteti rakytnik péstuji pro zisk
Stavy z jeho plodu. Pii ziskdvani stavy vznikaji odpadni produkty, pro které se snazime najit
vhodné vyuziti a to hlavné v ramci vyzivy zvifat. Pii sklizni 1 ha se ziskd 1 500 | $tavy
Z plodu rakytniku a vznikne 570 kg odpadniho produktu ve formé vyliskd.

Ze zékladnich chemickych analyz byl u rakytniku stanoven obsah dusikatych latek a obsah
dusiku. Obsah dusiku byl stanoven metodou dle Kjeldahla a vynasoben koeficientem 6,25.
Dusik byl zjistén pomoci analyzatoru Buchi (firma Centec automatika, spol. s.r.0.). Tuk byl
stanoven na pfistroji ANKOMX™ Fat Analyzer (firma O.K. SERVIS BioPro). Obsah vlakniny
byl stanoven na piistroji ANKOM??® Fiber Analyzer (firma O.K. SERVIS BioPro). Obsah
popelovin se stanovil vazkove po zpopelnéni pii teploté 550 °C za predepsanych podminek.
Obsah Ca, P, Mg, K, Zn, Cu a Fe byl zjistén pomoci atomové absorp¢ni spektrometrie. Brutto
energie vyliskt byla stanovena kalorimetricky pomoci piistroje AC 500 (firma LECO).

Cilem této studie bylo zhodnotit na zékladé¢ chemického rozboru nutriéni hodnotu vyliska
rakytniku a posoudit jejich mozné pouziti jako ptidavek do krmnych smési ve vyzive
uzitkovych nosnic a to predevSim z hlediska vyuziti pigmenti obsazenych v rakytniku
a nasledného ovlivnéni zabarveni vaje¢ného zloutku nosnic.

Experiment byl provadén na nosnicich Isa Brown. Byly vytvoieny 4 skupiny po 8 nosnicich.
Jednalo se o kontrolni skupinu (krmna smés bez rakytnikovych vyliski) a 3 pokusné skupiny
(s ptidavkem 2 %, 5 % a 10 % rakytnikovych vyliski v krmné smési). Vlastni pokus trval 4
tydny. Kazdy tyden bylo odebrano od kazdé skupiny 40 vajec, tj. 160 vajec z kazdé skupiny
za celé obdobi experimentu. Barva zloutkl byla hodnocena pomoci stupnice La Roche.

Vysledky a diskuze

Na zéklad¢ provedené chemické analyzy jsme zjistili, Ze rakytnikové vylisky obsahuji velmi
hodnotné ziviny, které miizeme vyuzit ve vyziveé zvifat. V 1 kg vyliski z rakytniku je
obsazeno vysoké mnozstvi dusikatych latek (208,4 g), velké mnozstvi tuku (169,2 g) a také
vldkniny (171,3 g). Vysoké mnozstvi vlakniny je v pfipad¢ vysSiho podilu rakytnikovych
vyliskGl v Krmivu pro monogastricka zvifata méné vhodné. Vyssi podil vlakniny je hlavné
prospésny ve vyzivé byloZzravcl, kde je Casto limitujici nedostatek vldkniny. MnozZstvi
bezdusikatych latek vytazkovych v 1 kg rakytnikovych vyliskii bylo 430,1 g a mnoZstvi
popela bylo 21,1 g. Brutto energie byla 23,6 MJ/kg rakytnikovych vyliskd. Pfi hodnoceni
mineralnich latek obsaZenych ve vyliscich z rakytniku, 1ze fici, Ze z makroprvki je ve vétSim
mnozstvi zastoupen pouze draslik (K). V 1 kg suSiny je pfitomno 6,3 g drasliku. Co se tyce
obsahu mikroprvkd, je rakytnik jejich bohatym zdrojem.

Ze ziskanych vysledki testace rakytnikovych vyliskii miZzeme fici, ze vylisky obsazené
vV krmnych smésich piiznivé ovliviluji intenzitu zbarveni vaje¢ného Zloutku. Vysledky
experimentu vychazi ze 4 sledovanych skupin uzitkovych nosnic. Skupina kontrolni byla
krmena krmnou smési bez piidavkt wvyliskid, pokusné skupina nosnic byly krmeny
obohacenou krmnou smési o ptidavek 2 %, 5 % a 10 % rakytnikovych vyliskd. Vysledky
uvedené v grafu 1 dokladaji, ze krmné smési obohacené rakytnikovymi vylisky prikazné
zvySuji intenzitu zbarveni vaje€ného Zloutku ve vSech pokusnych skupinach ve srovnani se
skupinou kontrolni. V prabéhu provadéného pokusu byla zachycena tendence zvySovani
intenzity barvy vaje¢ného Zloutku u vSech pokusnych skupin. Jako optimalni povazujeme
piidavek 2 % rakytnikovych vyliskli v krmnych smésich pro uZitkové nosnice.
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Graf 1: Zmény intenzity zbarveni zloutku uzitkovych nosnic v pribéhu c¢tyitydenniho
experimentalniho pokusu.

Zavér

Vysledky experimentu dokladaji, Ze rakytnikové vylisky mohou slouzit jako vhodna krmna
komponenta do krmnych smési pro uZitkové nosnice: pro svlij vysoky obsah dusikatych latek,
pro vysoky obsah tuku, pro dobry zdroj mineralnich latek, vysoky efekt na zbarveni
vajecného Zloutku.
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Summary

The aim of this study was to compare changes in amino acid spectrum of pasture vegetation during
the growing season, as a basis for optimizing nutrition for pasture breeds of beef cattle. Samples
of pasture vegetation were collected at selected pasture Sumava in locality Kristanov (District
Prachatice). Pasture crop from which the samples were obtained, is used year-round for pasture beef
cattle breed. During follow-up were performed in total 4 samples (May, June, July, August). In each
of the months of collection stand of 10 points, which was randomly selected. The area of one sampling
site was 1 m? Samples were weighed immediately after collection and were immediately transported
to the laboratory. After drying green mass and homogenize it was made basic analysis. During
the growing season changes were observed in the monitored values as nitrogen substances (NL) and
even individual amino acids (AK). The analysis shows that the amount of NL is from May to July
declined gradually, then in August it has increased. For amino acids was observed during these
months drop their quantitative representation in the stand.

Keywords: pasture; nitrogen substances; amino acids

Uvod

Ptirozené travni porosty (drnovy fond) s pfevahou trav nazyvame podle zplusobu vyuziti
loukami a pastvinami. Jsou to slozitd a pestra floristickd spoleCenstvi trav, jetelovin
a ostatnich dvoudéloznych rostlin, kterd vznikla samovolnym zatravnénim nebo umélym
zatravnénim na specifickych stanovistich, udrzujici se pravidelnym vyuZivanim. SloZeni
pastevnich a lu¢nich smések ve zna¢né mitfe rozhoduje o produkéni schopnosti a kvalité
porostu. Musi zarucovat vysoky a staly vynos pice, brzy vytvofit zapojeny drn a vyhovovat
zpusobu vyuzivani porostu. Pfi sestavovani lu¢nich a pastevnich smések musi byt ptihlizeno
ke klimatickym podminkédm dané oblasti a rozloZeni deStovych srazek, k pidnim podminkdm
dané oblasti a lokality, zplisobu vyuZivani porostu tj. vyroba sena, sendze nebo pastva,
k druhu pasenych zvifat a pastevni technice.

Material a metody

Cilem prace bylo porovnat zastoupeni dusikatych latek, esencialnich a neesencialnich
aminokyselin zelené hmoty pastevniho porostu a na zakladé jeho analyzy posoudit zmény
aminoanalyzy pastevniho porostu v pribéhu vegetaéniho obdobi. Z hlediska botanického
spektra byl v odebranych vzorcich porostu determinovan ptevazujici jetel bily (Trifolii albi),
Z picnich trav byla determinovana zejména kostiava Cervena (Festuca rubra), kostfava lucni
(Festuca pratensis) a lipnice lu¢ni (Poa pratensis). Pastviny byly trvale vyuzivany v letnim
I zimnim obdobi zvifaty (pasouci se masna plemena skotu). Celkem byly provedeny 4 odbéry
vzorkl, a to v kvétnu, €ervnu, Cervenci a srpnu z 10 mist porostu. Individualni vzorek byl
odebran vzdy z plochy 1 m? U odebranych vzorkd byla p¥imo v terénnich podminkéach
stanovena hmotnost zelené hmoty. Po pfevozu do laboratofe byly vzorky kvantitativné
ususeny a homogenizovany pro naslednou analyzu. Z chemickych analyz jsme se zaméfili
na obsah dusikatych latek, obsah dusiku stanoveny metodou dle Kjeldahla vynasobeny
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koeficientem 6,25. Dusik byl stanoven analyzatorem Buchi (firma Centec automatika, spol.
S.r.0.). Na zaklad¢ aminoanalyzy byl zjistén obsah jednotlivych aminokyselin: Asp, Thr, Ser,
Glu, Pro, Gly, Ala, Val, Met, lle, Leu, Tyr, Phe, His, Lys a Arg. Aminokyseliny byly
stanoveny po kyselé hydrolyze 6 N HCI pii 110 °C po dobu 24 hodin automatickym
analyzatorem aminokyselin AAA 400 (firma INGOS a.s. Praha) na zakladé barvotvorné
reakce aminokyselin s oxida¢nim ¢inidlem-ninhydrinem. Dosazené vysledky byly zpracovany
matematicko-statistickymi metodami za pouziti statistického programu Unistat 5.6 for excel.

Vysledky

V pribéhu vegetacniho obdobi, jak dokumentuje tabulka 1, dochédzelo k vyraznym zménadm
Vv obsahu dusikatych latek. Tyto zmény byly charakterizovany statisticky vyznamnym
(P <0,05) az vysoce vyznamnym (P < 0,01) poklesem dusikatych latek (NL) v letnim obdobi
cerven - cervenec, oproti kvétnu. Naopak od srpna bylo zaznamenano jejich vyznamné
(P <0,05) az vysoce vyznamné (P < 0,01) zvySeni, oproti letnim mésicim. Tabulka 1 dale
uvadi podil tzv. ¢istého proteinu (vyjaddieno sumou aminokyselin) z celkovych dusikatych
latek. Na zakladé dosazenych vysledkii mlizeme konstatovat, ze i kdyz byl zachycen
vyrazné€j$i pokles v mésicich Cerven, Cervenec, srpen oproti kvétnu, stale jsou dosazené
vysledky uspokojivé a mizeme konstatovat, ze se jednalo o kvalitni zdroj pastevni pice
s dostate¢nou dotaci aminokyselin pro vyzivu masného plemene skotu.

Nase pozornost byla dale vénovana zastoupeni esencidlnich aminokyselin v pastevnim
porostu. Jak uvadi tabulka 2, jejich nejvySsi obsah byl v pastevnim porostu zaznamenan pti
1. odbéru (kvéten). Vyznamny pokles podilu esencialnich aminokyselin v pastevnim porostu
byl zachycen v mésici ¢ervnu, Cervenci i srpnu oproti odbéru v mésici kvétnu.

Tabulka 1: Primérné zastoupeni dusikatych latek a podil dusiku aminokyselinového puvodu
V pastevnim porostu v priabéhu vegetaéniho obdobi

Sledované ukazatele Dusikaté latky Cisty protein
a/kg %

1. odbér (kvéten) 43,7 90

2. odbér (Cerven) 39,0 76

3. odbér (Cervenec) 37,5 81

4. odbér (srpen) 47,7 76

Obdobny pribéh zmén v aminokyselinové skladbé pastevniho porostu v priibéhu vegeta¢niho
obdobi, jako u esencialnich aminokyselin, byl pozorovan i u neesencialnich aminokyselin
(tabulka 2). Tyto zmény byly charakterizovany snizenim podilu neesencidlnich aminokyselin
v pastevnim porostu v mésici Cervnu, ¢ervenci i srpnu oproti mésici kvétnu.

Ze sledovaného souboru esencidlnich aminokyselin (Thr, Val, Met, Ile, Leu, Phe, His, Lys,
Arg) byla v pastevnim porostu vramci celého vegetacniho obdobi nejméné zastoupena
aminokyselina metionin, nejvice pak aminokyseliny lysin, arginin a leucin.

Ze sledovaného souboru neesencialnich aminokyselin (Asp, Ser, Glu, pro, Gly, Ala, Tyr) byla
v pastevnim porostu nejméné zastoupena aminokyselina serin, nejvice pak kyselina aspartova
a glutamova.
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Tabulka 2: Primérny podil esencialnich a neesencialnich aminokyselin v pastevnim porostu
Vv pribéhu vegetacniho obdobi

Sledované ukazatele | Dusikaté latky Podil esencialnich | Podil
aminokyselin neesencialnich
% % aminokyselin

%

1. odbér (kvéten) 100 43 47

2. odbér (Cerven) 100 36 40

3. odbér (¢ervenec) | 100 40 41

4. odbér (srpen) 100 35 41

Diskuse

Prace si stanovila za cil posoudit zmény v obsahu dusikatych latek a aminokyselin
V pastevnim porostu v pribéhu vegetacniho obdobi. O obsahu aminokyselin v pastevnich
porostech jsou v praxi jen minimalni poznatky. Podobnou problematikou se u koni zabyval
napt. Lewis (1995), ktery studoval stravitelnost proteinid. Vyznamen dil¢ich aminokyselin,
zejména pak obsahem lysinu a treoninu, se zabyvali Antilley et al. (2007) a Graham et al.
(1994).

Zavér

Prace dava ptrehled o dynamickych zménach obsahu dusikatych latek a zastoupeni
esencialnich i neesencialnich aminokyselindch na konkrétnim pastevnim arealu Sumavy
Vv lokalité Ktist'anov (okres Prachatice), ktery slouzi k vyzivé masného skotu. Vysledky budou
slouzit jako podklad k optimalizaci vyzivy masného skotu v pritbéhu pastevniho obdobi, a tim
povedou ke zlepSeni uzitkovosti pasoucich se zvitat.
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Summary

Forty-nine isolates of vancomycin-resistant enterococci (VRE) from a wastewater treatment plant
(WWTP) in Brno, Czech Republic were studied. Samples obtained from WWTP effluents were cultured
selectively for VRE and characterized. VRE were isolated from 32 of 37 wastewater samples (86%)
taken weekly. The forty-nine enterococcal isolates belonged to Enterococcus faecium (44), E.
gallinarum (2), E. casseliflavus (2) and E. raffinosus (1). All E. faecium isolates were multiresistant,
with resistance to five and more antibiotics. These resistances were encoded by the vanA, ermB,
tet(M), tet(L), aac(6’)aph(2”) and aph(3’)-Illa genes. A total of 35 (71%) isolates carried virulence
genes hyl and/or esp. Based on multilocus sequence typing, the E. faecium isolates were considered to
be nosocomial high-risk enterococcal lineages 17, 18, 78, and 323. Eighteen of 20 selected E. faecium
isolates had ability to transfer the vancomycin-resistance trait via filter mating with a transfer rate of
7.15+3.78x10~*T/D (transconjugants per donor). Clinically important enterococci occurred in outflow
from the WWTP and could pose a risk of environmental contamination.

Keywords: vancomycin-resistant enterococci; wastewater treatment plant; antibiotic resistance

Introduction

The emergence and spread of vancomycin resistant enterococci (VRE) have become a
substantial clinical and epidemiological concern since they cause hospital outbreaks
worldwide. The global occurrence of resistant bacteria in wastewater treatment plant
(WWTP) is also an increasing concern. WWTPs are ideal locations for transfer of resistance
genes and spread of the resistance because of frequent interaction of bacteria and good
environmental conditions. In addition, the presence of antibiotics and their metabolites in
sewage may promote selection of resistant strains and also horizontal transfer of antibiotic
resistance genes.

Material and Methods

The samples were taken using the Moore swabs, which were exposed to the WWTP effluents
for 7 days. In total, we collected 37 wastewater samples between March and December 2012
on weekly basis. Samples were cultured on Slanetz-Bartley agar with 32 mg/l vancomycin
and incubated at 37°C for 48 hours. Individual colonies with enterococcal morphology were
selected, identified and screened for vanA gene. The vanA-carrying isolates were tested for
minimal inhibitory concentration of vancomycin, susceptibility to other antibiotics by disk
diffusion method and occurrence of genes responsible for resistance and virulence genes by
PCR. Pulsed-field gel electrophoresis (PFGE) and multilocus sequence typing (MLST) were
used to examine the genotypic diversity of vanA-carrying VRE. Horizontal transfer of vanA
gene was tested.
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Results

VRE with vanA gene were found in 32 (86%) wastewater samples. From morphologically
different colonies we obtained 49 isolates of Enterococcus faecium (44), E. gallinarum (2), E.
casseliflavus (2) and E. raffinosus (1) species. All E. faecium isolates were multi-resistant
with resistance to five and more antibiotics. In addition to vancomycin, all were resistant to
ciprofloxacin and ampicillin. Resistance to vancomycin was encoded by vanA gene (48
isolates), to erythromycin by ermB (17), and to tetracycline primarily by tetM (22) and tetL
(22) genes. A total of 35 (71%) isolates carried virulence genes hyl and/or esp. According to
PFGE analysis, of E. faecium isolates, we can observe 8 important clonal groups with Dice
similarity index higher than 85%, among them 6 groups contained identic strains. We
observed repeatedly the same isolate in WWTP effluents for the period from 2 to 17 weeks.
The MLST profile of E. faecium showed that the majority of isolates belonged to clinically
important nosocomial lineages 17 — ST17 (10 isolates), ST555 (2); 18 — ST18 (9), ST262 (1),
ST273 (3), ST275 (1); and 78 — ST78 (5), ST549 (2). The remaining isolates belonged to
ST323 (3) and its new SLV ST884 (7). Eighteen of 20 selected E. faecium isolates had ability
to transfer the vancomycin-resistance trait via filter mating with a transfer rate of
7.15+3.78x107*T/D.

Discussion

Human sewage constitutes an important source of antibiotic residues and antibiotic-resistant
bacteria in the environment. The presence of low concentrations of different antimicrobial
compounds in wastewater has been documented (Guerra et al., 2014), and these antibiotics
may exert selective pressure favoring resistant strains.

Vancomycin is commonly used for treatment of infections caused by methicillin-resistant
Staphylococcus aureus (Chavers et al., 2003) and Clostridium difficile (Bartlett, 2008).
Prevalence of VRE infections in Czech hospitals is relatively low but has shown an increasing
tendency, rising from 1.6% in 2001 to 11.5% in 2012 (ECDC, 2014). Therefore, we must
consider the possibility that VRE can spread from hospitals and colonized patients to
WWTPs.

In addition to vancomycin, all E. faecium isolates were resistant to ciprofloxacin and
ampicillin, the drugs of choice for VRE. Resistances to these antibiotics have been reported to
be markers for hospital-associated E. faecium. Almost all isolates were moreover resistant to
erythromycin. Similarly, co-resistance of VRE to ciprofloxacin and erythromycin has been
observed at WWTP in Portugal (Varela et al., 2013). All isolates were susceptible to
chloramphenicol, one of the few agents still effective against VRE infections. The
multi-resistance profile of isolates supports our idea that the strains were of hospital origin.
Moreover, we detected virulence-determining genes esp and hylA, which are usually found in
VRE of human clinical origin (Willems et al., 2001).

Using sequencing and MLST analyses of E. faecium isolates, we found that 77% of the VRE
belonged to the HIRECC initially described as clonal complex 17 (Leavis et al., 2006). This
nosocomial subpopulation consists of three main lineages, named for the central ST and
defined by MLST as lineages 17, 18 and 78 (Willems et al., 2012). In our study, ST17 and
ST18 were found most frequently — in almost half of the E. faecium isolates. These STs have
been found worldwide in hospitalized patients and are known to cause hospital outbreaks
(MLST database, http://efaecium.mlist.net). These HIRECC STs often carry the vanA gene,
esp gene and resistance to ampicillin (MLST database, http://efaecium.mlst.net). All isolates
of ST18 and almost all ST17 (70%) carried the tet(M) and/or tet(L) gene. Novel ST884 is a
DLV of ST17 and an SLV of ST323. All isolates of this ST were resistant to ampicillin,
ciprofloxacin, rifampicin, and to erythromycin. Moreover, all carried the hyl virulence gene

70



Sekce 3

and 57% also the esp gene. Based on these characteristics, we consider ST884 to be a
clinically important sequence type which may be responsible for human infections.

Conclussion

We demonstrate that multiresistant, potentially pathogenic enterococci with the vanA gene,
virulence genes and other resistance genes occurred in outflow from WWTP throughout the
year. Majority of isolates belonged to high-risk enterococcal clonal complexes, and were able
to transfer the vanA gene horizontally. Therefore we conclude that the treatment process has
insufficient effect in removing bacteria harboring antibiotic resistance such as VRE, and
urban WWTP effluents might be a significant vehicle for disseminating clinically important
antibiotic-resistant enterococci into the environment.
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Summary

The Escherichia coli sequence type (ST) 131 is currently the world's most studied bacterial lines of
clinical significance. The essence of this study is a comparative analysis of phenotypic, genotypic and
clonal characteristics of 168 strains of E. coli ST131 isolated from various sources (wildlife, waste
water, community and nosocomial isolates) to determine whether wild animals share identical strains
of human origin, indicating the transmission of this clone to wildlife. The isolates were tested for
susceptibility to 32 antimicrobials. The genes for resistance to beta-lactams, quinolones, other
antibiotics and 52 virulence genes including fimH30 were tested by PCR and sequencing.
Epidemiological relatedness was determined by pulse-field gel electrophoresis. Most isolates carried
genes blacrx-m-15 Or blacTx- m -2z and other resistance genes characteristic for this pandemic clone (e.g.,
blarem, blaoxa, aac(6)-1b). One hundred and ten (65%) isolates belonged to the rapidly expanding
highly resistant H30-Rx subclone. 74 (45 %) strains originating from different sources showed
identified virulence profile (genes afa/dra, iha, fimH, sat, fyuA, iutA, kpsll, traT, usp, ompT, malX).
We demonstrated common characteristics in the isolates of pandemic ST131 clone from various
sources, suggesting its transmission between different environments including wildlife.

Keywords: antibiotics; resistance genes; Escherichia coli ST131; wildlife

Introduction

Escherichia coli sequence type 131 (ST131) is currently one of the most important bacterial
clonal lineage of high clinical relevance, involved in the global spread of the extended-
spectrum beta-lactamase (ESBL) CTX-M-15. A substantial level of virulence combined with
carriage of transferable elements encoding multi-drug resistance is likely responsible for the
pandemic success of this clone (Johnson et al., 2010). Although as the ST131 clone is known
to cause community-onset infections in humans, including urinary tract infections,
bacteraemia, and neonatal sepsis, it has also been identified in companion animals, poultry,
livestock, wild animals, and food (Platell et al., 2012; Ewers et al., 2012). The detection of
this particular E. coli clone in food, water, the environment, and other non-human sources
identifies an almost entirely unexplored complexity of potential transmission routes, whereby
migrating birds and waste waters may play an important role in its distribution and circulation
(Woodford et al., 2011). We used comparative analysis of phenotypic, genotypic, and clonal
characteristics of 168 E. coli ST131 isolates of diverse origins collected during various
studies, including human community and nosocomial sources (n=130), waste water (n=19),
stray dogs (n=3) and wild birds (n=16) — to determine whether wild animals and the
environment share highly similar strains with humans, implying exchange of ST131 between
humans and the environment, including wildlife.

Materials and Methods

The collection of E. coli ST131 isolates (n=168) was tested by PCR-based methods for
ST131, including the H30 and H30Rx subclones (Price et al., 2013), beta-lactams and
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quinolones resistance genes (Jamborova et al., 2015), 52 virulence genes (Johnson et al.,
2010), integrons and replicon types (Dobiasova et al., 2013). ST131 status was verified
selectively by multi-locus sequence typing (MLST); (Jamborova et al., 2015). Beta-lactam
and quinolone resistance genes were sequenced. Integron structure was analyzed by
restriction fragment length polymorphism (RFLP). Susceptibility to 32 antimicrobials was
determined by disc diffusion and microdilution (CLSI, 2011). Genomic relatedness was
determined by Xbal pulsed-field gel electrophoresis (PFGE). Macrorestriction patterns were
calculated using BioNumerics (version 6.6) software (Applied Maths, Ghent, Belgium).
Cluster analysis of the Dice similarity indices was done to generate a dendrogram describing
the relationships among the PFGE profiles (Jamborova et al., 2015). The minimum level of
similarity between the PFGE patterns was defined to be 93%.

Results

Comparative analysis of 151 ESBL-positive and 17 ESBL-negative E.coli ST131 isolates was
performed. Most ESBL-producing ST131 isolates carried blacrx-m-15 (106, 70%) followed by
blactx-m-27 (42, 28%), together with other genes typical for this pandemic clone (blatem-1,
blaoxa-1, aac(6’)-1b-cr). Overall, 110 (65%) isolates belonged to the rapidly expanding
H30Rx ST131 subclone. Fully 102 (93%) of the H30Rx ST131 isolates carried blactx-m-15. In
contrast, the remaining 58 (35%) isolates, representing the ST131-H30R subclone, contained
mostly blactx-m-27 (42, 72%). Seventy-four (45%) isolates exhibited a conserved set of 11
virulence genes (afa/dra, iha, fimH, sat, fyuA, iutA, kpsll, traT, usp, ompT, malX) and carried
almost exclusively blactx-m-15 (97%, n=74) or were ESBL-negative (3%). The second most
common virulence profile (iha, fimH, sat, fyuA, iutA, kpsll, kii, kpsM 11-K5, traT, usp, ompT,
malX) was detected mainly among blactx-m-27-positive H30R isolates (35, 80%). Most isolates
(98%) harbored FIA replicons, often in combination with FIB replicons (31%). A 1.7-kb class
1 integron with dhfrl7 and aadA5 gene cassettes was present in 125 (77%) isolates. PFGE
identified the same pulsotypes in all three sources, i.e., humans, wastewater and wildlife. The
representatives of ST131, belonged to one cluster, shared conserved profile of virulence
genes, harbored same types of replicons, carried identical type of integron and they have also
similar resistance profile.

Discussion

The presence of Escherichia coli ST131 in the wildlife and environment is alarming, since
this clone is responsible for serious infections of humans and animals. Environmental and
animal isolates shared PFGE, virulence and resistance profiles as well as other characteristics
with human isolates, suggesting that wild animals and the environment may contribute to the
global dissemination of this pandemic clone. We assume that the isolates found in the animals
and the wildlife are of human origin mainly due to the presence of H30-Rx, the most
expanded, highly prevalent subclone of ST131 in human population (Price et al., 2013).
Finding of this epidemiologically important clone in wildlife reflects the presence of such
isolates in the environment, most likely as a result of inadequate decontamination procedures
regarding waste of various origins. Since expansion of ST131 has had a major impact on
human health, interruption of such dissemination and elimination of reservoirs should be a
public health priority.

Conclusion

Our study demonstrated E. coli ST131 isolates from humans, waste water, and wild animals
with common genetic characteristics, suggesting spreading of this pandemic clone between
different niches, including wildlife.
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Summary

The aim of the study was to map the diversity of IncX plasmids carrying resistance genes to
quinolones and beta-lactams in non-related Enterobacteriaceae from various sources and geographic
areas and to identify the most prevalent types of these plasmids. A collection of 1800
Enterobacteriaceae isolates resistant to cefotaxime (2 mg/L) or with reduced susceptibility to
ciprofloxacin (0.05 mg/L) were tested for IncX1-X4 plasmids using PCR. Isolates were tested for
antibiotic resistance genes by PCR and sequencing. Isolates were identified using biochemical tests or
MALDI-TOF and their relatedness was determined by pulsed-field gel electrophoresis (PFGE).
Plasmid analysis included conjugation and transformation, sizing using Sl-nuclease and PFGE,
restriction analysis and hybridization. A total of 190 Enterobacteriaceae isolates (10.6%, n=1800)
harboured at least one IncX subgroup. IncX1 subgroup was the most prevalent (107 isolates),
followed by IncX2 (47), IncX4 (28) and IncX3 (17). IncX1 and IncX2 plasmids (30-60 kb) were
associated predominantly with gnrS1 and IncX3 (40-50 kb) plasmids carried predominantly blastv-1».
IncX4 plasmids were not further analysed as they were not successfully transferred to recipient cells
as single plasmids. Identical or related IncX1 and IncX2 plasmids were identified in non-related
Enterobacteriaceae from different sources and countries suggesting wide distribution of the plasmids.

Keywords: plasmids; Enterobacteriaceae; quinolones; beta-lactams

Introduction

Development and dissemination of antibiotic resistance in Gram-negative bacteria is currently
one of the most significant health problems worldwide. Beta-lactams and quinolones belong
to the most frequently administered antibiotics in order to treat severe infections caused by
multiresistant Enterobacteriaceae (Livermore 2012). Plasmids are considered to be the most
important molecules facilitating antibiotic resistance gene spread in Gram-negative bacteria
(Carattoli 2013). Recently, self-transferable plasmids of incompatibility group X (IncX) were
shown to be a diverse group of plasmids consisting of 5 subgroups. IncX plasmids were found
to be associated with diverse antibiotic resistance genes — quinolone resistance genes (qnrS1,
0gxAB), beta-lactam resistance genes (blatem-1,-52, blasmv-11, blactx-m-15, blakec-s) and many
others (Johnson et al. 2012, Chen et al. 2013). Therefore, IncX plasmids might have
contributed considerably to dissemination of quinolone and beta-lactam resistance genes in
Enterobacteriaceae. The aim of the study was to compare molecular traits of IncX plasmids
found in non-related Enterobacteriaceae of various sources and countries of origin and to
identify the most disseminated types of these plasmids.

Materials and Methods

Using PCR, IncX plasmids were screened in a collection of 1800 Enterobacteriaceae isolates
resistant to cefotaxime (2 mg/L) or with reduced susceptibility to ciprofloxacin (0.05 mg/L)
originating from humans, wildlife and environment in Europe, North and South America,
Africa and Australia obtained during 2006-2012 (Johnson et al. 2012). Isolates with IncX
plasmids were tested for antibiotic resistance genes using PCR and sequencing (Pérez-Pérez
and Hanson 2002, Poirel et al. 2011, Dobiasova et al. 2013). Isolates were identified using
API 10S (bioM¢érieux, France) or MALDI-TOF and their relatedness was determined using
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pulsed-field gel electrophoresis (PFGE) (Dobiasova et al. 2013). IncX plasmids were further
analysed from isolates with unique macrorestriction profile. Horizontal transfer of IncX
plasmids was tested using transformation and conjugation. Sizes of successfully transferred
plasmids were determined using S1-nuclease and PFGE. Resistance gene content was tested
using PCR (Dobiasova et al. 2013). Relatedness of plasmids was determined using restriction
analysis and hybridization with probes targeting relevant antibiotic resistance and taxC genes.

Results

A total of 190 Enterobacteriaceae isolates (10.6%, n=1800) resistant to cefotaxime or with
reduced susceptibility to ciprofloxacin carried at least one IncX subgroup. IncX1 and IncX2
plasmids were found in 107 and 47 isolates, respectively. IncX3 and IncX4 plasmids were
detected in 17 and 28 isolates, respectively. A total of 71 plasmids belonging to IncX1-X3
subgroups from Enterobacteriaceae with unique macrorestriction profiles were successfully
transferred to recipient Escherichia coli cells as single plasmids and were further typed. None
of IncX4 plasmids was transferred to recipients as single plasmid, therefore IncX4 plasmids
were not further analysed. IncX1-X3 plasmids were 30-60 kb in size apart from three
plasmids identified as mosaic replicons (IncX2-Incll, IncX3-IncN). IncX plasmids were
predominantly associated with quinolone resistance genes (qnrS1, gnrS2, gqnrB7, gnrB19). A
total of 41 identical or closely related IncX1 plasmids (91%, Nincxt plasmids=45) harbouring
gnrS1 and blatem-1-135 were found in non-related E. coli isolates from wildlife, livestock,
captive animals and wastewater in the Czech Republic, Poland, Spain and Australia. IncX2
and IncX3 plasmids were more diverse in terms of resistance gene content and restriction
profiles. The predominant type of IncX2 plasmids carrying qnrS1 and tetracycline resistance
gene tetA(A) was found in 10 non-related E. coli isolates (45%, Nincx2 plasmigs=22) from wildlife
in the Czech Republic and Poland. Of 4 IncX3 plasmids, three carried blasnv-12 along with
gnrS1 or gnrB7 and one carried blanpm-4. All IncX3 were highly diverse in their restriction
profiles.

Discussion

Our results demonstrated high distribution of IncX plasmids in Enterobacteriaceae isolates
originating from wildlife indicating their possible source as was previously suggested by
Johnson et al. (2012). IncX plasmids were predominantly associated with quinolone
resistance genes, mainly gnrS1, and therefore they might have contributed to dissemination of
the resistance gene considerably in Enterobacteriaceae. Quinolones belong to antibiotics
showing high persistence in the environment and subinhibitory concentrations of quinolones
(ng/L) were documented in WWTP effluent as well as in surface waters. These low
concentrations of quinolones might represent a selection pressure on bacteria in the aquatic
environment leading to maintaining quinolone resistance genes and facilitating horizontal
transfer of plasmids (Gillings, 2013; Marti et al. 2014). In our study, we found 29 IncX
plasmids (41%, Nincx plasmias=71) carrying quinolone resistance genes in E. coli isolates
obtained from wastewater or water birds living in the Czech Republic, Poland or Australia. Of
these, 15 IncX1 and 7 IncX2 plasmids were identical or closely related and originated from
non-related isolates suggesting the important role of horizontal transfer of quinolone
resistance genes by these plasmids. Moreover, identical and related IncX1 and IncX2
plasmids were found in Enterobacteriaceae isolates with unique macrorestriction profiles
from other sources including wildlife, captive animals, livestock and humans suggesting the
existence of additional factors that might possibly affect maintaining and dissemination of
these plasmids. IncX2 and IncX3 plasmids were more diverse regarding antibiotic resistance
gene content and restriction profiles in comparison with IncX1 plasmids highlighting their
ongoing evolutional changes.
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Conclusion

The overall prevalence of IncX plasmids in our collection of antibiotic resistant
Enterobacteriaceae isolates was rather low (10.6 %, n=1800) and most of IncX plasmids
were found in E. coli from wildlife all over the world. These plasmids were strongly
associated with quinolone resistance genes, predominantly gnrS1. Identical or closely related
IncX1 and IncX2 plasmids were found in antibiotic resistant Enterobacteriaceae isolates with
unique macrorestriction profiles originating from various sources and geographic areas
suggesting wide distribution of particular types of these plasmids. Higher variability of IncX2
and IncX3 plasmids in terms of antibiotic resistance gene content and restriction profiles may
imply the great potential of these plasmids to evolve. Based on our results, diversity of IncX4
plasmids remains unrevealed. Therefore, IncX4 and IncX5 plasmid prevalence and diversity
may represent a topic for further investigation.
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Summary

Herein, we demonstrate that long-term exposure (8 weeks) of earthworm Eisenia fetida to contaminant
of emerging concern - 7p-estradiol (E,), significantly affects molecules involved in transport and
antioxidant protection. E. fetida individuals were exposed to E> (0 - 7100 ug/L) and ECso was found to
be 98.29 ug/L. After 8 weeks, individuals exposed to the highest concentrations of E> (80, 100 ug/L)
exhibited significant inhibition of reproduction (25.12 or 50.70% respectively). Subsequently, analysis
of expression of genes, encoding ABC transporter P-glycoprotein (P-gp/ABCB1), metallothionein and
phytochelatin synthase, revealed correlation between expression and E, levels. Moreover, on
translated protein levels, it was found that important antioxidant molecules — metallothionein,
glutathiones (expressed as GSH:GSSG ratio) and phytochelatins are regulated by E. post-
transcriptionally. Thus, we put the evidence that despite the fact that E. fetida cannot employ E; for
physiological regulation due to lack of estrogen receptors, it can be affected by bioaccumulation of
hormones, which can generate reactive oxygen and nitrogen species (RO/NS), and thus impact crucial
inhabitants of soil environment.

Keywords: endocrine disruptors; environmental pollution; glutathiones; metallothionein; xenobiotic
efflux

Introduction

All species, sexes, and classes of farm animals eliminate natural estrogenic hormones into the
environment; however, the environmental significance of these releases is largely unknown.
Under common conditions, E: is expected to dissipate rapidly in the soil as a result of sorption
[1]. Subsequently, E> can be transformed into E1, which persists in the soil for a long time
without further degradation, as was indicated by [2] or degraded through a metabolic
oxidation sequence, where Ez and E; are produced, and further transformed into semiquinones
and quinones [3]. Although the possible fates of E> in soil system were suggested, the real
biological impact on its inhabitants remains still not fully understood. Thus we tested whether
the long-term exposure of E, affects the growth and reproduction and the substantial
antioxidant and transport mechanisms in E. fetida.

Material and Methods

Tested earthworm species

The Oligochaete Eisenia fetida (family Lumbricidae) were employed for testing when they
were between two and twelve months old (350-500 mg), with fully developed clitellum.

Long-term reproduction test

The experiments were carried out as described in the OECD Guideline 222. After termination
of the test, earthworms were immediately washed with MilliQ water and bathed 500 uL of
RNAlater® (Life Technologies, Carlsbad. CA, USA).

Extraction and quantification of RNA
RNA was isolated by using MagNA Pure Compact RNA isolation Kit (Roche, Basel
Switzerland) and quantified using Infinite M200 PRO (Tecan, Mdnnedorf, Switzerland).
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Reverse transcription, PCR amplification and agarose gel electrophoresis

To obtain cDNA 500 ng of total RNA was reversely transcribed (High Capacity cONA RT
kit, Life Technologies). Obtained cDNA was employed for PCR of MT, pcs and ABCB1. f-
actin was utilized as a housekeeping gene. DNA fragments were confirmed by electrophoresis
on 1.5% agarose gel.

Antioxidant molecules

The homogenized samples were centrifuged (16 000 x g, 15 min, 4°C) using Microcentrifuge
Eppendorf 5402 (Eppendorf, Hamburg, Germany). Supernatant was further filtered through a
membrane filter (0.45 um nylon filter disk, Millipore, Billerica, MA, USA). Filtered samples
were further analyzed using HPLC-ED system. For the determination of metallothionein, 1
mL of sample was denatured at 99°C for 20 min and centrifuged for 10 minutes to remove
high-abundant proteins and peptides. The analyses were performed using differential pulse
voltammetry.

Results

The effect of E> long-term exposure on growth and reproduction properties of E. fetida

The entire experiment fullfiled the OECD criteria for test to be valid - each replicate have to
produce > 30 juveniles till the end of the test; the coefficient of variation of reproduction <
30%; adult mortality over the initial 4 weeks < 10%. The results demonstrate that only the
highest applied concentrations of E> (100 pg/L) caused the 10% mortality of E. fetida.
Although the observed effects on growth (biomass) and survival properties were weak, strong
impact on the reproduction of was observed.

The effect of E> long-term exposure on gene expression

The analyses of expression of genes revealed dose-dependent stimulation of gene expression
of fundamental antioxidant molecules. Similarly, expression of gene encoding transport
protein P-gp/ABCB1 expression was significantly induced by E» exposure.

6.0 - B 160
m1. week

@2. week @2, week

m 1. week

@3. week @3, week
4.0 1

4. week % * g % @4. week

GSH:GSSG ratio

Metallothionein (pug/mg of total protein) =

0 10 30 50 100 0 10 30 50 100
Applied concentration of E, (ug/L) Applied concentration of E, (ug/L)

Figure 1: Levels of antioxidant molecules in E. fetida after exposure to E> (0 — 100 pg/mL).
(A) Metallothionein. (B) The ratio between GSH and GSSG. Values are means of three
independent replicates (n = 3). Vertical bars indicate standard error. Asterisks indicate
significant differences (p < 0.05) to the control groups.

The effect of E> long-term exposure on antioxidant molecules

In case of antioxidant molecules, it was revealed that E> exposure leads to increase in their
levels (MT and GSH:GSSG ratio depicted in Figure 1A-B). Phytochelatin isoforms were
induced in concentration-dependent manner, however only PC,, PC3 and PC4 isoforms were
identified. As the most abundant isoform was determined PC2, whose amounts were approx.
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10-fold higher when compared to other identified isoforms (PCs, PCs). In fourth week,
decrease of levels of antioxidant molecules point at start of elimination of E-associated
RO/NS and the return of physiological redox equilibrium.

Discussion

As the earthworms live and feed within the soil, the bioaccumulation of EDCs including E>
occurs with potential deleterious effects, which have already been reported for aquatic
invertebrates. In his survey of annelid endocrine disruptors Krajniak mentions that EDCs can
affect invertebrates within the meaning of decrease of growth, reproductive outputs, delayed
sexual maturation and inhibition of immune system, however the mechanisms underlying
these responses are still more or less concealed [4]. E> degradation was described as a
producer of few types of RO/NS - mainly catechols. Since, antioxidant molecules are in
general, inducible and their trancription is controlled by cell microenvironment, their elevated
levels point at presence of increased oxidative stress. Phytochelatins (PCs) - cysteine-rich
non-ribosomal peptides are molecules with antioxidant properties and their presence was
known only in plants. Nevertheless, current studies demonstrate their role in a number of
animal cells. In our study, it was found that only PC», PCs and PC4 isoforms can be triggered
by E>, other isoforms were not determined and to best of our knowledge their presence have
never been described.

Conclusion

E> is a potent estrogen with broad spectra of biological effects. Although invertebrate cannot
utilize it for physiological regulation, its elevated levels in soils has potential to cause them
deleterious effects. This is the first evidence that E> can stimulate expression of antioxidant
molecules in E. fetida, which points at generation of RO/NS. Such contamination of
environment can thus affect entire populations of soil inhabitants, which are fundamental for
ecosystem. Further steps have to reveal the mechanisms of E, degradation in E. fetida, which
is probably carried out through cytochrome enzymes and to describe the free radicals
evolving during this degradation. Antioxidant molecules could be used as biomarkers for
earthworm responses to E»> contamination, however analyses in natural populations are
required for this to be confirmed.
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Summary

The manufacturing and the use of fluoroquinolones in animal and human medicine contribute to
the dissemination of residues and byproducts into aquatic environments as dictated by the
antibiotic’s pharmacokinetic and physio-chemical properties and half-life among other factors.
The objective was to create a concise review of the true ecotoxicological effects of
fluoroquinolones on lifeforms and the impacts to aquatic ecosystems. High doses in toxicological
assessment models show significant effects on embryo development, mortality rates and
reproductive system abnormalities. At lower doses, the effects are less clear, as long term exposure
at low doses and generational exposure are difficult to assess in natural environments. The
multifactorial nature of ecotoxicological effects have proven difficult to fully extrapolate scientific
models and in silico tests regarding different toxicity endpoints to the natural environment,
however today s scientific evidence suggests an overall negative impact of fluoroquinolones on the
aquatic environment.

Keywords: fluoroquinolone; antimicrobials; toxicity; aquatic environment

Introduction

Nalidixic acid was the first synthetic quinolone discovered in 1962. Subsequently in the late
1970’s and early 1980’s the synthetic drug was modified to contain a fluorine at the central
carbon ring, thereby widening its use. The broad spectrum of antimicrobial activity and
excellent pharmacokinetic properties make fluoroquinolones an almost ideal antimicrobial
and has propelled compounds such as ciprofloxacin and enrofloxacin to therapeutic success
both in human and animal medicine. The increased demand for fluoroquinolones worldwide
has meant an increased supply. In other words, the manufacturing of fluoroquinolones has
dramatically risen, including the by-products and effluent from the manufacturing process. In
the EU, Canada and USA, fluoroquinolones are to be used by prescription only in animal
agriculture however the use levels vary greatly by country. Therapeutic levels of
fluoroguinolones are not commonly found in environmental scenarios. For this reason, the
emphasis of ecotoxicity research has been focused on sub-therapeutic level concentrations
which have been found around waste water treatment plants and surface waters attributed by
agricultural runoff (Kummerer, 2009, Carlsson et al., 2009, Sarmah et al., 2006). As a
consequence of manufacturing and the use of fluoroquinolones in agriculture and in part
human medicine, residues and metabolites enter the environment through a number of
pathways.

Material and Methods

Literature searches using the following keywords were utilized for scientific document
searches  with no  stipulation on  dates: fluoroquinolones, ecotoxicity,
fluoroquinolones+environment, antibiotic use, ciprofloxacin + effects in water among others.
Personal communication and government documents were gathered from European Union,
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Canada and USA using government contacts and committee publications. Articles were
assessed based on the project review objective. Over 60 documents were gathered and
critiqued with result comparison standardized for units.

Results and Discussion

Fluoroquinolones are broadly used in community health practices, and less so in hospital
environments. In Europe, ciprofloxacin (JOLMAOQ2), made up almost the entire consumption
of fluoroquinolone antibacterials in the EU/EEA (ATC group JO1M) (ECDC, 2014). The
EU/EEA population-weighted mean quinolone consumption did not change significantly in
community or hospital consumption between 2008-2012, after previous significant increase in
community consumption from 1997-2009. Belgium, Norway and Spain showed a significant
increase in the consumption of fluoroquinolones, as did the EU/EEA population-weighted
mean. The Czech Republic, Cyprus, the Netherlands, Sweden and the United Kingdom
showed a significant decrease during the period 2008-2012 (ECDC, 2014). In Canada, the
overall purchasing and consumption rate for all antibiotics has decreased between 2000-2013,
however ciprofloxacin prescription rates have remained the same in that time period (Gov. of
Canada, 2014). In 2013, ciprofloxacin was ranked 2" with 50.3 prescriptions/1,000
inhabitants. As in Europe, there was great regional variation in both community and hospital
based use data, however both surveillance systems measured levels of ciprofloxacin to be
unchanged as a temporal trend.

Through the common use of fluoroguinolones in human and veterinary medicine, these
compounds continuously contribute active compounds (residues of parent compound or
metabolites) into unintended environments via manure from intensive farm operations,
sewage treatment plants as biosolids and as effluent wastewater from pharmaceutical plants as
direct manufacturing effluent. The water solubility properties of antibiotics play a large role
in their mobility in the water environment if the solubility is >1g/l, the compound is relatively
hydrophilic. Water solubility of fluoroquinolones to be 30 g/l (ciprofloxacin) and 130 g/l
(enrofloxacin), therefore relatively resistant to hydrolysis (Chee-Sanford et al., 2009). The
concentration of fluoroguinolones in various water sources ranged widely with river surface
water containing 0.005-1.6ug/1, untreated hospital sewage ranging from 3-876ug/l and shrimp
aquaculture pond water with 6-6,606pg/1. The ranges varied depending on the source and the
country. Seasonality also plays a role in the concentration found as do cycles in agriculture
and human activity.

At high therapeutic doses, fluoroguinolones have been reported to cause toxic effects in
vertebrate and invertebrate species including inhibition of the neurotransmitter gamma-
aminobutyric acid, central nervous system excitement, convulsions, ocular problems,
anthropathy or gastrointestinal disturbances. Toxic effects are evident and documented
throughout literature however prolonged exposure and impacts on humans and wildlife at
concentrations previously found in environmental ecosystems are difficult to determine. In
recent years there have been a number of published studies investigating the adverse effects of
fluoroquinolone antibiotics on various non-target aquatic species. Unfortunately, most reports
have been specialized in assessment of acute toxicty, with only few studies evaluating chronic
exposure to typically low environmental concentrations. Ecotoxicological results showed that
acute toxicity resulted after exposure at mg/l concentrations, while for long term exposure
data, the antibiotics were bioactive at concentrations in the order of pg/l. Fluoroquinolone
range of concentrations are considered toxic to cyanobacteria, algae and some invertebrate
and vertebrate species (e.g. crustaceans, frog, fish). Toxicological effects have been found in
aquatic species ranging from cyanobacteria to invertabrates and vertabrates with variable
EC50 ranges depending on the concentration of the testing agent. Most experiments were
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laboratory based animal models, with very few documented results for open water ecological
testing.

Conclusions

Fluoroquinolones are an important class of antibiotics for treating infections, and its use in
veterinary and human medicine will continue to be used. What is not typically taken into
account in prudent use guidelines is the environmental impact of manufacturing effluent,
residue and metabolites entering through the various delivery mechanisms into land and
aquatic environments. The literature available to date provides a wealth of information on
specific concentration-effect relationships in various animal models, however it does not
clearly conclude with certainty the extent to which fluoroquinolones play a contributing role
in the disturbance of open environment ecosystems, therefore it must be emphasized that this
class of antibiotic continues to play an overall negative role in the ever changing aquatic
ecosystem even though, a full definitive conclusion cannot be made on the precise level.
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Vliv nizkych davek y-zareni na kachni vejce

The effect of low doses of gamma radiation on duck eggs

Rulik Vaclav

Ustav biochemie a biofyziky, FVHE, VFU Brno
PERENA, spol. sr. o.

Summary

In our experiment we deal with a phenomenon of radiation hormesis and due to it improve different
growing characteristic of fast growing, very feed efficient and with high yielding carcass hybrid of
Beijing duck ( Cherry- Valley SM3 Medium). In the first phase of the project we exposed duck
hatching eggs low and middle dose of gamma radiation ® Co (0,06 — 2,00 Gy) before puting into the
incubator. Then we followed the standards of artificial incubation. Treatment of our chosen doses of
gamma radiation has no significant influence to history and result of hatching. It was influenced only
by basic management and husbandry of parent stock. From our observation we confirm that Beijing
Duck, despite of genetic progress, remained its vitality and robustness. Its embryos are not demage
even with dose of 2 Gy, which is by birds over deterministic effect of ionizig radiation.

Keywords: hormesis; duck; low doses radiation

Uvod

V uvedeném pokusu se zabyvam, zda je mozné vlivem fenoménu radia¢ni hormeze ovlivnit
lihnivost kachnich vajec a dale posunout parametry uzitkovosti pekingské kachny, ktera byla
v minulych padesati letech pfedmétem intenzivniho $lechténi. Zatimco Satava et al. (1984)
uvadi, Ze kachnata ve véku sedmi tydnl dosahuji jatecné zralosti a hmotnosti 2,5 — 2,8 kg pfi
spotifebé 3 kg krmiva na 1 kg pfirtstku, podle Skiivana et al.(2000) ve v€ku sedmi tydni je
primérné dosazeno 3 kg hmotnosti. Souc¢asny manual Cherry Halley (producent hybridu
pekingskych kachen) uvadi hmotnost 3,2 kg po 42 dnech vykrmu pfi konverzi 2 kg.

Podle Rattan (2008) je radia¢ni hormeze mirnym stresem indukovana stimulace protektivnich
mechanismu v bunikach a v organismu vedouci k biologicky vyhodnym efektiim. Hefmansky
(2002) a Feinendegen (2005) popisuji u nizkych davek ionizujiciho zafeni dvoji efekt na
bunénou DNA. Na jedné stran¢ dochazi k poskozeni DNA, které je ale mensi nez poskozeni
z endogennich zdrojii, napt. pii bunééném déleni a plisobenim reaktivnich forem kysliku,
zaroven ale zvySuji vykon biosystému, ktery vede k reparaci DNA.

Material a metody

Do pokusu byla pouzita nasadova vejce o vaze 86 — 94 g pekingskych kachen hybridu Cherry
Valley SM3 Medium z rodicovského chovu ve 35.tydnu snasky. Na piijmu do lihné byla
vejce oSetfena mytim s pfidavkem prostfedku Chlor Wash Powder (detergent na bazi chloru)
a dezinfikovana pfipravkem Sorgene (na bazi peroctové kyseliny). Druhy den po snaSce byla
vejce ozatena v UJV ReZ u Prahy. Bylo vytvoteno 8 skupin, z toho 2 skupiny kontrolni a 6
pokusnych, kazdd o 126 kusech vajec. Jednotlivym pokusnym skupindm odpovidaji
experimentalni davky y-zareni 80Co : 2 Gy, 1 Gy, 0,5 Gy, 0,250 Gy, 0,125 Gy, 0,060 Gy.
Prvni kontrolni skupina vajec (oznacena K0) byla spole¢né s pokusnymi skupinami pfevezena
do UJV Rez u Prahy, nebyla viak oSetiena ionizujicim zafenim. Druh4 kontrolni skupina
vajec (oznacena K) zistala v lihni, do doby nasazeni byla skladovéna za standardnich
podminek a slouzila k vylouceni chyby u pokusnych skupin zplsobené manipulaci a
transportem do UJV ReZ. Nasledujici den byla vejce nasazena a dile postupovano dle
standardti velkokapacitniho lihnuti. Experiment byl proveden v zimnim obdobi.
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Vysledky a diskuse

V tabulce 1 je uveden pocet a procenticky podil vylihnutych kachnat z oplozenych vajec, dale
pocet Cistych (neoplozenych) vajec a vajec odumielych v pribéhu inkubace v jednotlivych
pokusnych a kontrolnich skupinach.

Nami zvolené davky y- zafeni nevykazaly vliv na prib¢eh a vysledek lihnuti. Ten byl ovlivnén
pouze zoohygienickymi poméry v inkubatoru a zootechnickym stavem chovného hejna

rodi¢i. Neexistuje korelacni zavislost mezi absorbovanou déavkou zafeni a poctem
vylihnutych kachnat.

Tabulkal: Lihnivost z oplozenych vajec pokusnych a kontrolnich skupin

Davka (Gy) | Vlozeno ks Cista vejce Odumfela Pocet kachnat | Lihnivost
vajec ks vejce ks z opl.%

2 126 1 10 115 92

1 126 2 18 106 85,5
0,5 126 1 15 110 88
0,25 126 2 14 110 88,7
0,125 126 2 18 106 85,5
0,060 126 3 17 106 86,2
KO 126 4 9 113 92,6

K 126 3 14 109 86,5

Vysledek této faze experimentu je obdobny vysledkiim u jinych druhti driibeze. Falis et al.
(2006) zjistil, ze lihnivost u ozéafenych a neozatenych vajec brojlert je stejnd, ve sledovanych
biochemickych parametrech jsou ale zjistiteIné rozdily. Kraljevic et al.(2009) nezaznamenal
rozdil mezi kufaty z ozafenych a neozéfenych vajec té€sné po vylihnuti, ale statisticky
vyznamné rozdily byly prokdzany na konci vykrmu. Vili€ et al. (2014) zaznamenal inhibic¢ni
efekt na celkovy protein krevni plazmy v 1. tydnu po vylihnuti kufat z vajec oSetfenych
nizkymi davkami ionizujiciho zéafeni. Vili€ et al.(2009) potvrdil vliv téchto davek na odpoveéd
imunitniho systému pii vakcinaci proti Newcastelské chorobé. Sledovani pozdnich zmén
metabolismu u vykrmovych kachen v disledku oSetieni nasadovych vajec nizkymi davkami
ionizujiciho zareni bude vénovana dalsi faze experimentu.

Zavér

Pekingska kachna, 1 pfes vysokou miru proSlechténosti, si uchovala svou vitalitu a
robustnost, nebot’ jeji zarodky neposkodila ani davka 2 Gy , ktera je ptakd nad hranici pro
deterministické ucinky ionizujiciho zafeni.
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Priikaz vztekliny a pritomnosti téZkych kovii u stfredoevropskych netopyru

Proof of rabies and the presence of heavy metals in central European bats
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Summary

Bats have been recognised to host a diversity of viruses of zoonotic potential. Insectivorous bats are
also known to bioaccumulate toxic pollutants. The aim of this study, therefore, was to screen central
European bats for lyssaviruses as well as for residues of heavy metals in tissues. In cooperation with
wildlife rescue centers in the Czech Republic we managed to obtain 980 specimens of bats that died
naturally or were euthanased for incurable injuries. One sample was positive for antibodies against
rabies from a total of 143 bat blood serum samples. Heavy metals were prooved in kidney, liver and
pectoral muscles. Results of the study are unique due to both the lack of prevalence data of rabies and
epidemiological risk assessment regarding synanthropism of different bat species in the Czech
Republic, and ecotoxicological implications of importance for veterinarians, zoologists, nature
conservation and rescue centers.

Keywords: bats; heavy metals; lyssaviruses; rabies

Uvod

Vzteklina patii k nejobavangjsim zoondzam, ke kterym jsou vnimavi vSichni teplokrevni
obratlovci. Na vzteklinu ro¢n€ umira cca 50 000 lidi a postexpozicni terapii podstoupi okolo
10 miliont lidi. Specifickou variantou nakazy, jejimz vyskytem neni dotéen statut Ceské
republiky jako zemé prosté nakazy dle kritérii OIE, je vzteklina netopyra (Schatz et al., 2012).
V porovnani s ostatnimi zemémi Evropy se v Ceské republice nikdo aktivné vzteklinou
netopyrii nezabyval, a to 1 pfes velky vyznam této problematiky z hlediska ochrany vetejného
zdravi (Johnson et al., 2010). HmyzoZravi netopyii jsou také znami bioakumulaci toxickych
polutantii.

Screening stfedoevropskych netopyri prokazal vyskyt lyssavird v populaci netopyra a také
pritomnost tézkych kovl ve tkanich. Ve spolupraci se zachrannymi centry jako jsou Nyctalus
CESON a institucemi zabyvajicimi se ochranou, 1é¢bou a vyzkumem netopyrii v Ceské
republice se ndm podafilo ziskat v pribéhu néckolika let 980 vzorkli netopyrid. Vzorky
pochazely od druhti Myotis myotis, M. daubentonii, M. bechsteinii, M. nattereri, M. brandtii,
M. mystacinus, M. emarginatus, M. dasycneme, Rhinolophus hipposideros, Eptesicus
serotinus, E. nilssonii, Plecotus auritus, P. austriacus, Barbastella barbastellus, Pipistrellus
pipistrellus, Vespertilio murinus a Nyctalus noctula.

Monitoring vztekliny netopyrti lze provadét pasivné prostiednictvim standardnich metod
detekce viru v CNS netopyrli, a/nebo aktivné v populaci netopyri prostiednictvim detekce
virové RNA ve stérech z dutiny ustni pomoci RT-PCR, izolace viru nebo serologického
prikkazu protilatek (Schatz et al., 2012). Vzhledem k tomu, Ze vSichni evropsti netopyfti jsou
chranéni, jedna se o nesmirné cenny material (Zukal et al., 2012).

Material a metodika

Seroprevalence protildtek proti vitekliné

Odebirané vzorky

Pro tuto analyzu jsme pouzili krevni séra ziskana od 20 netopyrii ze Slovinska, 21 z Ruska
(oblast Jekaterinburgu, Ural), 12 z Katefinské jeskyné (Moravsky kras), 20 z Malé Moravky
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(Jeseniky) a 70 z Narodniho parku Podyji. Protilatky proti vztekliné byly testovany pomoci
komeréniho kitu Platelia ™ RABIES II. Test byl zalozen na principu neptimé ELISA, kdy
mikrotitracni desticky byly pokryty glykoproteinem viru vztekliny extrahovaném z
inaktivované a purifikované virové membrany. Enzymaticky konjugét se skladal z proteinu A
ze Staphylococcus aureus spolu s peroxidazou. Pozitivni kontroly, kalibrované proti normé
OIE, umoznily kvalitativni nebo kvantitativni stanoveni protilatek vztekliny v séru.

Chemicka analyza

Vzorky z jater, ledvin a prsnich svali byly pouzity k prokazani pfitomnosti tézkych kovi
pomoci diferencni pulsni anodické voltametrie. Tkanové hladiny metalothioneintt (MT) byly
stanoveny pomoci elektrochemické detekce.

Vysledky

Ze 143 odebranych vzorki krevniho séra byl 1 pozitivni na vzteklinu. Tento vzorek pochazel
z druhu Myotis myotis, ktery byl vzorkovan v poloviné dubna 2014 v Malé Moravce v
Jesenikach.

Nejvyssi hodnoty metalotioneini (MT) byly prokazany u Pipistrellus pipistrellus v
koncentraci 110.80 pg/g v jatrech, 694.11 pg/g v ledvinach, 117.56 pg/g v prsnich svalech.
Nejnizs$i hodnoty MT o koncentraci 15,66 ug/g byly v prsnich svalech Pipistrellus nathusii.
Nejvyssi koncentrace Zn 0.28 pg/g byla nalezena v jatrech Pipistrellus pipistrellus, 0,63 pg/g
Vv ledvinach Pipistrellus pygmaeus a v prsnich svalech Myotis myotis 0.30 pg/g. Nejvyssi
koncentrace Pb 2.51 pg/g byla zjisténa v jatrech Eptesicus serotinus, v ledvinach Myotis
myotis 0.30 pg/g a v prsnich svalech Myotis daubentonii 0.21 pg/g. Cd bylo v koncentraci
0.01 pg/g zjisténo v jatrech Myotis myotis.

Relativni smérodatna odchylka (SD) MT byla pod 5%. Detekéni limit MT byl 2 pM. Relativni
SD tézkych kovli byla pod 8%. Detekéni limity Zn, Cd, Pb a byly 20, 6 a 8 pM.
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What we know about tortoise ticks — are they potential danger?

IKautman Matej, 12DvoFikova Nela, 12Siroky Pavel

!Department of biology and wildlife diseases, Faculty of veterinary hygiene and ecology, University of
veterinarian and pharmaceutical sciences, Brno
2CEITEC - Central European Institute of Technology, University of veterinary and pharmaceutical sciences,
Brno

Summary

We analysed our large collection of tortoise ticks (Hyalomma aegyptium), which was collected from
almost whole area of their distribution (North Africa, Southeaster Europe, Caucasus and Middle
East). Tortoise ticks, as their name suggests are highly host-specific parasites and in their adult stage
they parasitize almost entirely on Testudo genus tortoises. Non-adult stages may parasitize on various
types of vertebrates, including humans. Research is focused on two main topics. First is intraspecific
variability of tortoise ticks, therefore we used mitochondrial genes (COI, 16S rDNA) to get a picture
of relations between populations, their distribution and variability. Second part is to detect viral and
bacterial pathogens as Crimean-Congo hemorrhagic fever virus, Anaplasma phagocytophilum and
Rickettsia spp. We determined three main genetic lineages of tick populations, which correlate with
geographical pattern and we confirmed presence of all above mentioned pathogens.

Keywords: Hyalomma aegyptium; CCHFV; Anaplasma; Rickettsia; tortoise tick

Introduction

Hyalomma aegyptium is three-host Ixodid tick. Its distribution area is large and spread from
Morocco across the North Africa, the Balkans, Middle East and reaches Afghan and Pakistani
steppes. General hosts of Hyalomma aegyptium are tortoises of genus Testudo. Records of
adult ticks parasitizing on other than tortoise vertebrates come very sparsely and there are no
records of human infestation with adult tick. However, non-adult stages are less host-specific;
they can feed on wide spectrum of other vertebrates as other reptiles, birds and mammals,
including humans (Bursali et al. 2010, Kar 2013).

This species was underrated for a long time in epidemiological studies, mainly for its high
level of host specificity in adult stage. Nevertheless, Hyalomma aegyptium has been recently
defined as a carrier of numerous zoonotic pathogens including Crimean-Congo hemorrhagic
fever virus, Anaplasma phagocytophilum, Coxiella burnetii, Rickettsia spp., Ehrlichia canis
and Borrelia spp. (Pastiu et al. 2012; Siroky et al. 2014).

Methods

First aim of study focused on phylogeography of H. aegyptium and its population structure
requires analysis of mitochondrial genes 16S rDNA and Cytochrome c oxidase I. After
amplification of fragments of COI (Rees et al. 2003) and 16S rDNA (Noureddine et al.2011)
samples were purified with Gel/PCR DNA Fragments Extraction Kit (Genaid Biotech Ltd.,
Taiwan) and sent for sequencing. Together 97 sequences from 55 localities in 16 countries
were used for analysis in MrBayes 3.1.2. (Ronquist & Huelsenbeck 2003) with GTR model
for 107 generations. Second part of study was focused on pathogen identification. Together
465 ticks were analysed for presence of viral and bacterial pathogens. From each tick both
DNA and RNA were isolated, each from one longitudinal half of the tick body and isolated
nucleic acids were stored in -20°C. Our samples originate from 29 localities from 6 countries.
For CCHFV we used RT-PCR amplification of S-segment according to Schwartz et al. (1996)
with the modifications from Siroky et al. (2014) and our modification of annealing
temperature increased in both reactions to 51°C. For A. phagocytophilum we used
amplification of 16S rDNA according to Majlathova et al. (2011) and for Rickettsia spp.
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amplification of glt A gene with primers published in Boretti et al. (2009). Samples positivity
was controlled visually on 1,5% agarose gel on UV transilluminator. Positive samples were
purified. Samples were sent for sequencing (Macrogen, Netherland). Obtained sequences
were compared with GenBank database (GenBank, NCBI) using BLAST (Basic Local
Alignment Search Tool) to confirm the origin of the infectious agent. CCHFV strains were
identified by comparing our sequences with sequences available on GenBank database, using
MrBayes 3.1.2. (Ronquist & Huelsenbeck 2003) with GTR model of 107 generations.

Results

Analysis of sequences revealed three main population lineages of Hyalomma aegyptium, one
Eastern group, one Mediterranean group, and one large group spread in the Balkans, Turkey
and in the centre of the distribution of the studied localities.

Pathogen analyses confirm presence of all testes pathogens, in some cases in surprisingly high
prevalence (Table 1).

Table 1: Number of tested and positive samples

country | tested/ positive samples | tested/positive samples | tested/positive samples
for CCHFV for A. phagocytophilum for Rickettsia spp.
Turkey 112/12 112/2 76/0
Syria 16/- 16/0 -
Iran 146/4 146/2 98/15
Georgia 61/0 61/6 46/2
Algeria 56/16 74/0 7412
Morroco 74/0 - -
total 465/32 409/10 294/19
Conclusions

Despite H. aegyptium was traditionally overlooked in epidemiological studies; its potential in
epidemiology of zoonotic pathogens can be considerable. They are verified carriers of many
infectious agents, which cause serious diseases like CCHF, Q-fever, anaplasmosis, Lyme
disease or rickettsioses. As mentioned before, non-adult tick infestations on humans are not
an individual case and many of these zoonotic pathogens can be also vertically transmitted.
Other important fact is, that tortoises, as a general host of H. aegyptium often share biotope
with herds of domestic animals where they hypothetically can act as a natural reservoir of
some pathogens, or at least just carry infected vectors. It has been proved, that migratory birds
can transmit tortoise tick larvae and nymphs to distant localities on migration routes with no
natural H. aegyptium occurrence, so there is potential of passive dispersion of infected ticks to
new, until now relatively safe areas. Until now pathogen screening in tortoise ticks was
focused on relatively small geographic regions, usually limited to one country. We had an
opportunity to make complex pathogen screening of localities throughout the area of tortoise
tick natural distribution and make the phylogeographical study revealing relations between
individual tick populations.
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Summary

The aim was to determine rickettsial infection in ticks from reptiles, wild birds and humans in
Honduras. In total, 95 ticks were collected from reptiles, wild birds and accidentally from humans at
two locations in Honduras. Four tick species were found: Amblyomma dissimile on iguanas, A.
longirostre and A. nodosum on birds, and A. mixtum on humans. Both A. longirostre and A. mixtum
were infected with Candidatus "Rickettsia amblyommii’. Amblyomma dissimile was infected with
Rickettsia sp. strain Colombianensis. This work provides the first report of rickettsiae in ticks from
reptiles, birds and humans in Honduras. New host-Amblyomma tick associations are documented.

Keywords: rickettsiae; ticks; reptiles; birds; humans; Honduras; Amblyomma spp.

Introduction
The objective of the present work was to investigate rickettsial infection among ticks
collected on reptiles, wild birds and humans. It is the first study of this type from Honduras.

The information of tick fauna, their hosts and bacterial agents transmitted by ticks in
Honduras is limited. Relapsing fever and Rocky Mountain spotted fever, are suspected in the
country but not confirmed (Chen and Wilson, 2009). In some Central American countries,
some rickettsial infections in ticks and various arthropod hosts have been reported. In
Nicaragua, cases of spotted fever group are suspected. In Costa Rica, infections in humans
and ticks caused by R. rickettsii, R. akari and R. felis were diagnosed. In Panama and
Guatemala R. typhi and R. rickettsii have been found (Estripeaut et al., 2007; Hun et al., 2008;
Peacock et al., 1971).

Material and Methods

Ticks were collected in August and September 2014 at Tela, 15°44'N and 87°27'W and on
Isla de Utila, Islas de la Bahia, 16°06'N and 86°54"W. Ticks from reptiles were collected
from captive iguanas in the Iguana Research and Breeding Station in Utila. Wild birds were
trapped by ornithological mist nets, observed for the presence of ectoparasites and identified
using Howell and Webb (2013). Ticks were collected from people working in the field.

Ticks were stored in 96% ethyl alcohol and classified to species, and stage (Onofrio et al.,
2006; Martins et al., 2010). Larvae were identified by molecular analysis of the 16S rDNA
mitochondrial gene.

DNA was extracted from all individuals except those ones that were deposited at the tick
collection. Rickettsial DNA was detected and analyzed according to Novakova et al. 2015.

Results

A. dissimile (12 nymphs, 7 males, 4 females) and Amblyomma spp. (18 larvae) were found on
24 captive iguanas. Eleven (48%, n= 23) and one (100%, n=1) Ctenosaura bakeri and Iguana
iguana were infested, respectively. In total, 280 birds were captured and 25 (9%) birds were
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found parasitized by ticks. Two species of ticks were found on birds: immature stages of A.
longirostre (7 larvae, 6 nymphs) and A. nodosum (2 nymphs). The rest 54 larvae belonged to
Amblyomma spp. All 9 ticks collected on people in Lancetilla were identified as nymphs of
Amblyomma mixtum. Amblyomma dissimile ticks (4 nymphs, 4 males, 3 females), 4 A. mixtum
nymphs, 4 A. longirostre nymphs and 5 Amblyomma spp. larvae were deposited at the tick
collection “Colegdo Nacional de Carrapatos” of the University of Sdo Paulo. All remaining
ticks were tested for the presence of Rickettsia.

Four (6%) out of 67 Amblyomma spp. larvae and three (38%) out of 8 nymphs of A. dissimile
contained DNA of Rickettsia sp. strain Colombianensi. Four (80%) out of 5 A. mixtum
nymphs collected from humans in Jardin Botanico Lancetilla, Tela yielded positive results for
the gltA- and ompA-PCR. This rickettsia was diagnosed as Candidatus ‘Rickettsia
amblyommii’.

Discussion

In this study, we obtained different species of ticks: Amblyomma dissimile on iguanas, A.
longirostre and A. nodosum on birds, and A. mixtum on humans, and two rickettsial agents:
Candidatus ‘Rickettsia amblyommii’ and Rickettsia sp. strain Colombianensi.

A. longirostre and A. nodosum are neotropical species, adults preferably feed on porcupines
(A. longirostre), and on anteaters (A. nodosum). Subadults feed primarily on birds (Nava et
al., 2010). Amblyomma dissimile is a common parasite of various reptile species throughout
Central and South America. In Honduras, it has previously been reported from Iguana
rhinolopha (Bequaert, 1932). We found C. bakeri and 1. iguana parasitized with A. dissimile.
It is the first record of parasitim on these species. Amblyomma mixtum is a human-biting tick
(Guglielmone et al., 2006).

Two rickettsiae were detected: Rickettsia sp. strain Colombianensi in A. dissimile and
Candidatus ‘Rickettsia amblyommii’ in A. longirostre and A. mixtum. Both of these
rickettsiae are incompletely characterized bacteria from the spotted fever group (SFG) with
unknown pathogenicity and both are here reported in Honduras for the first time. Rickettsia
sp. strain Colombianensi has been described recently in ticks by Miranda et al. (2012). It has
been found in Colombia in A. dissimile collected from iguanas. We detected Rickettsia sp.
strain Colombianensi outside Colombia for the first time. Candidatus ‘Rickettsia
amblyommii’ is highly prevalent rickettsia in many species of Amblyomma ticks (Zhang et al.,
2012). It is considered to cause mild or subclinical infections in humans but it has never been
proven by a direct detection.

Conclusion

This is the first study of this type from Honduras. New Amblyomma-host associations were
found. Further studies are crucial to evaluate the role of ticks in transmitting pathogens to
humans and animals in Honduras.
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Sledovani koncentrace stopovych prvki (Cu, Zn, Se) v srsti lam

The concentration monitoring of trace elements (Cu, Zn, Se) in llama hair

Holasova Milada, Pechova Alena, Vyskoc¢ilova Véra

Ustav biochemie a biofyziky, Fakulta veterindrni hygieny a ekologie, Veterindrni a farmaceutickd univerzita,
Brno

Summary

The aim of this work was to optimize a method for the assessment of trace elements in llama hair and
to evaluate the variability in concentrations of trace elements from different places on their bodies.
The cleaning procedure of the hair and sample processing was optimized. The concentration of copper
and zinc was measured by flame technique Atomic Absorption Spectroscopy (AAS) and the
concentration of selenium by the hydride generation technique AAS. We found that the place of
sampling did not affect significantly the concentrations of the monitored trace elements.

Keywords: hair; llama; trace elements; copper; zinc; selenium; AAS

Uvod

V poslednich letech stoupa popularita lam a tato zvifata se zacinaji chovat v mnoha zemich
Evropy. Obdobny trend je i v Ceské republice, kde se lamy chovaji predevsim jako zajmova
zvitata, pfipadné pro produkci vlny. Pfestoze jsou lamy na vyzivu nenarocné, nejcastéjsi
zdravotni problémy u téchto zvitat plynou pravé z nespravného slozeni jejich potravy. Jednim
z aktudlnich problémil u téchto zvifat je problematika zdsobeni stopovymi prvky, jejichz
deficit negativn¢ ovliviiuje zdravotni stav zvifat, reprodukcni funkce i kvalitu produkované
viny (Husdkova a kol. 2012). Hodnoceni zasobeni zvitat stopovymi prvky je provadéno
nejCastéji na zakladé vyseteni krve, pfipadné organovych koncentraci sledovanych prvki.
Odbéry krve u lam jsou vSak pomérn¢ naro¢né a vzhledem k nezbytné fixaci jsou zvifata i
zbytecné stresovana. Alternativni metodou pro hodnoceni obsahu minerdlnich latek
Vv organismu je stanoveni koncentrace téchto latek v srsti. Vyhodou odbéru srsti je minimalni
stresovani zvirat bez nasilné fixace.

VyuzZiti stanoveni mineralnich latek je nejvice propracovano u lidi, kde je vySetfeni vlast
sledovano jako alternativni metoda nejen pro hodnoceni zdsobeni biogennimi prvky, ale také
pro hodnoceni zaté€ze toxickymi prvky (Bencko 1995). Obsah mineralnich latek ve vlasech je
ovliviiovan fadou faktord, jako je stafi, pohlavi, zivotni prostfedi, zdravotni stav, vyziva apod.
(Dlugaszek a kol. 2012). RovnéZ u ptezvykavcii byly publikovany prace, které dokumentuji
vhodnost sledovani koncentrace stopovych prvka v srsti (Pavlata a kol. 2011, Combs 1987), i
kdyz je této problematice u farmovych zvifat vénovana pomérné malad pozornost vzhledem ke
snadné dostupnosti vzorkl krve a tkani.

Cilem nas$i prace bylo optimalizovat metodu stanoveni stopovych prvku v srsti lam a
vyhodnotit variabilitu koncentraci na riznych ¢astech jejich téla.

Material a metody
Cisteni a mineralizace srsti lam
Optimalizovana metoda ¢isténi srsti je uvedena v Tabulce 1.

Mineralizace byla provedena metodou mikrovinného rozkladu vzorkd srsti na piistroji
Microwave Labstation Ethos SEL (Milestone, Italie). Pro stanoveni médi a zinku bylo pouzito
0,25 g vycisténého vzorku srsti a pro stanoveni selenu 0,5 g, vzdy spolu s 6 ml HNO3 a 2 ml
H202. Samotna mineralizace probihala pii 200°C po dobu 35 minut pfi maximalnim vykonu
1000 W. Mineralizaty byly poté zfedény deionizovanou vodou do 25 ml odmérnych banék.
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Pro stanoveni selenu byly mineralizaty odpafeny s cilem odstranéni zbytka kyseliny dusicné
ze vzorku a poté opét ziedény do 25 ml odmérnych ban¢k deionizovanou vodou s pfidavkem
12,5 ml 6M HCI. K redukci Se6+ na Se4+ dojde pomoci 6M HCI béhem 20-24 hodin pii
pokojové teploté ve tmé (Pechova a kol. 2005).

Tabulka 1: Pfiprava vzorku srsti — promyti a nasledné suseni

Promyvaci roztok Procedura a doba trvani Pocet opakovani
0.5% Triton X-100 Promyvani 60 min. 3
0.5% Triton X-100 Promyvani 15 — 20 hodin 1
0.5% Triton X-100 Promyvani 60 min 2
Destilovana voda Promyvani 60 min. 2
Aceton Promyvani 60 min. 1
Destilovana voda Promyvani 60 min. 2

Suseni (75°C) 60 — 90 min.

Stanoveni koncentrace médi, zinku a selenu

K vlastnimu méteni vybranych stopovych prvkl jsme pouzili piistroj ContrAA 700 (Analytik
Jena, SRN). Podle zjisténych koncentraci byla pro stanoveni médi a zinku pouzita plamenova
atomova absorpéni spektrofotometrie (AAS) a pro stanoveni koncentrace selenu hydridova
technika AAS s vyuzitim jednotky HS 600.

Odbér vzorki srsti

Odbér vzorkh probihal v ramci kazdoro¢niho stfihani lam v chovu na Hédech. Celkem byly
odebrany vzorky srsti od 7 alpak z 8 riznych mist na téle. Vzorky srsti byly odebirany
ostfihanim konkrétné v oblasti hibetu, bficha, krku v horni a dolni ¢asti, plece pravé a levé,
kyty pravé a levé.

Vysledky a diskuse

Ve vSech odebranych vzorcich srsti bylo provedeno stanoveni koncentrace médi, zinku a
selenu. Primérné koncentrace sledovanych stopovych prvki u jednotlivych zvifat jsou
uvedeny v Tabulce 2.

Tabulka 2: Koncentrace médi, zinku a selenu v srsti odebrané z 8 riiznych mist na téle lam

Zv.1 ZV. 2 Zv. 3 Zv. 4 Zv.5 ZV. 6 Zv. 7
X [mglkg] | 28,6 | 24,1 6,2 33,3 8,6 30,4 34,1
CUTSD [myrkg] | 7.2 6,2 1 13 2,2 19,4 42
RSD [%] | 254 | 259 15,9 38,9 25,2 49,3 12,3
X [mglkg] | 61,8 | 1189 | 127 80,1 | 1364 66 122,1
Zn [SD [mglkg] | 13,9 | 13,6 14,9 24,6 12,1 9,3 13
RSD [%] | 225 | 115 11,8 30,7 8,9 14,2 10,7
X|ng/kg] | 7641 | 5345 | 5811 | 5054 | 452 | 7986 | 4456
S¢ I'SD [ug/kg] | 76,7 | 844 64,5 41,1 64,1 62,7 42,6
RSD [%] | 10 15,3 11,1 8,1 14,2 7.9 9,6

X — pramér, SD — smérodatnd odchylka, RSD — relativni smérodatna odchylka
Ziskana data byla vyhodnocena jednofaktorovou analyzou variance ANOVA v programu

Microsoft EXCEL. Misto odbéru srsti neovlivnilo signifikantné koncentraci médi, zinku ani
selenu (P > 0,05). Nejmensi rozdily mezi jednotlivymi odbérovymi misty byly zjiStény u
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selenu, kde byla primérna relativni smérodatna odchylka 11 %, o néco vyssi variabilita byla u
zinku (15,7 %) a nejvétsi rozdily byly u médi, kde byla primérna relativni smérodatna
odchylka 27,5 %. Vyssi variabilita u zinku byla zptsobena zvySenou koncentraci v Srsti u
jednoho zvifete z oblasti stehna a u dalSiho zvifete z oblasti hibetu a horni ¢asti krku. U médi
byla zvySend variabilita zplisobena vétSinou nizS§imi koncentracemi v oblasti hibetu, u
jednoho zvitete na krku a na bfise.

Prestoze misto odbéru signifikantné neovlivnilo u meédi, zinku ani selenu koncentraci
sledovaného prvku, doporucujeme na zakladé¢ naSich vysledkti pii odbéru upiednostnit
standardizované misto odbéru nejlépe z oblasti plece.

Zavér

Byla provedena optimalizace metody pro stanoveni médi, zinku a selenu v srsti lam. Z
vysledki analyz vyplyva, Ze misto odbéru srsti signifikantné neovliviiuje koncentraci
sledovanych stopovych prvkii. Pro odbér srsti je piesto vhodné uptednostnit standardizované
misto odbéru z oblasti plece.
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Vybrané projevy chovani telat do dvou hodin po narozeni

Behavior of calves within two hours after birth
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Summary

Cilem této studie bylo zhodnotit projevy chovdni telat po standardnim (normalnim) a komplikovaném
porodu se zaméerenim na specifické, vybrané projevy chovani, jejich poradi a casovy vyskyt od
narozeni, zaznamenavanych v pribéhu prvnich 2 hodin Zivota telat.

Keywords: behavior; cattle; calving; sucking

Uvod

Narozeni telete s sebou vzdy pifinasi novorozenecky stres a obdobi s nizkym zasobenim
organismu kyslikem. Tézké porody tyto problémy umociniuji. V pribéhu nc¢kolika minut se
musi organismus novorozené¢ho telete pfebudovat z ideélniho prenatalniho zivota v dé€loze na
vnéjsi prostiedi. Prvni zndmky Zivota telete se projevuji tim, ze zveda hlavu. Dochazi k tomu
rychle, vét§inou do 3 — 4 minut. Do 60 minut se postavi a udéla prvni kroky, ve druhé hodiné
zivota jiz hleda vemeno matky (Kovalc¢ikova a Kovalcik, 1984). Telata se v ¢ase prvniho sani
velmi 1i8i, nckterd saji uz ptl hodiny po narozeni, méné vitdlni se nenapiji sama ani do
12 hodin. Na opozdéném sani ma mimo opozdéného postaveni podil i dlouhé hledani vemene
(Brouc¢ek a Kisac, 2001). Edwards a Broom (1979) a Edwards (1982) zjistili, ze polovina
telat, ktera se narodila kravam po jejich tfeti gravidite, nedokdzala struk najit do 4 hodin po
porodu. Je to zplsobeno povislym vemenem u téchto matek a silnymi struky, které jsou
umistény nize. Dalsi studie (Illman and Spinka 1993) uvadi u telat prvorodic¢ek (krav po
prvnim oteleni), aZ 6 hodin po porodu. Novorozend telata saji 5 — 10 krat za den, pficemz
délka jednotlivych sani je do 10 minut (Fraser a Broom, 2005). Cilem této studie bylo
zhodnotit projevy chovéni telat po standardnim (normélnim) a komplikovaném porodu se
zaméetfenim na specifické, vybrané projevy chovani, jejich potadi a ¢asovy vyskyt od narozeni,
zaznamenavanych v priabéhu prvnich 2 hodin Zivota telat.

Material a metodika

Projevy chovani novorozenych telat byly sledovany v chovu skotu se zaméfenim na mlécnou
produkci. Vlastni pozorovani probihalo v porodnim kotci, do kterého je krava presunuta
nékolik dni pted pfedpokladanym telenim. Pozorovani bylo zahajeno pii zjiSténi ptipravy
k porodu a pokracovalo po dobu 2 hodin od narozeni telete. U kazdého telete byla
zaznamenana doba prvniho vyskytu sledovanych projevii chovani. Do analyzy bylo zatazeno
8 porodi, ztoho dva porody ztiZzené, pomér pohlavi narozenych telat byl 50 % jalovicky
a 50 % bycci.

Data byla hodnocena pomoci programu Unistat ver. 6.5. Pro zji§téni statistické vyznamnosti
rozdilti mezi porovnavanymi soubory byl pouZit neparametricky Mann-Whitneytiv test.

Vysledky
Zaznamenané projevy chovani telat po narozeni jsou uvedeny v Tabulce 1.

Mezi bycky (n = 4) a jalovickami (n = 4) nebyl zjiStén statisticky vyznamny rozdil u Zadného
ze sledovanych projevl chovéni: zvednuti hlavy (p > 0,05 medidny bycci = 3, jalovicky = 3),
u doby pokusu o postaveni (p > 0,05 mediany bycci = 15, jalovicky = 14), u GspésSného stani
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(p > 0,05 mediany byci = 27, jalovicky = 25), prvnich kroki (p > 0,05 mediany bycci = 38,
jalovicky = 38), u doby hledani vemene (p > 0,05 mediany bycci = 49, jalovicky = 55).

Pfi srovnani telat (bez rozdilu pohlavi) s normalnim porodem (n = 6) a komplikovanym
porodem (n = 2) byl zjistén statisticky vyznamny rozdil ve vSech sledovanych parametrech:
U doby zvednuti hlavy (p = 0,033, medidny: normalni p. = 3,0 min, komplikovany
p. = 7,5 min), u doby pokusu o postaveni (p = 0,043, medidny: normalni p. = 14,5 min,
komplikovany p =40 min), v dobé uspésné¢ho stani (p = 0,044 mediany: normalni
p. = 26 min, komplikovany p. = 100 min), v dobé& vyskytu prvnich krokl (p = 0.043 medidny:
normalni p. =38 min, komplikovany p. = 100 min), u doby hledani vemene (p = 0,044,
medidny: normalni p. = 53 min, komplikovany p. = 120 min).

Tabulka 1: Projevy chovani telat do dvou hodin po narozeni v minutach

] tele

projev

chovani . - . bycek | . . . . . . jalovicka
bycek | bycek | bycek kompl. jalovicka | jalovicka | jalovicka kompl.

zvednuti | 4 2 3 7 3 3 4 8

hlavy

pokuso 4, | g 18 55 12 15 14 25

postaveni

uspesne 24 27 33 80 24 25 30 N

stani

prvni

kroky 38 37 44 80 38 39 37 N

hledani 46 | 49 | 68 N 55 64 51 N

vemene

N — projev chovani béhem 2 hodin po narozeni nezaznamenan

Diskuze

Broucek a Kisac (2001) uvadéji, ze prvni zndmky zivota telete se projevuji tim, ze zveda
hlavu, vétSinou do 3 — 4 minut. U naSich sledovanych telat po standardnim porodu doslo ke
zvednuti hlavy v rozmezi 2 — 4 minut. Tele se obvykle postavi do 30 minut a sani je zapocato
0 30 minut az 1 hodinu pozdéji (Fericean, M., L., et al., 2010). Koval¢ikova a Koval¢ik
(1984) uvadeji, ze se tele do 60 minut postavi a udéla prvni kroky a ve druhé hodiné Zivota uz
hledd vemeno matky. U pozorovanych 8 telat po standardnim porodu k uvedenym projeviim
chovani doslo rychleji, kdy prvni pokusy o postaveni byly zpozorovany béhem prvnich
20 minut, a hledani vemene matky byla zapocata béhem prvni hodiny zivota. Metz a Metz
(1987) zjistili, ze u telat po komplikovaném porodu je opozdéno postaveni, stani a sani oproti
ostatnim telatim. U naSich sledovanych telat po komplikovaném porodu doslo také kromé
zminénych projevll k opozdénému zvednuti hlavy. Po uspé€Sném postaveni tele zacina
prozkoumavat télo matky. Pokud zacind priizkum v oblasti hrudnich konc¢etin matky, nejvetsi
pozornost vénuje oblasti lokte, pokud priizkum zapocal u panevnich koncetin, tele nejvice
prozkouméva oblast tiisel (Fraser a Broom, 2005). Uvedené chovani nastalo u telat po
standardnich porodech v prvnich 70 minutich od narozeni, kdy prizkum byl zapocat
U hrudnich koncetin matky. U telat po komplikovaném porodu ve sledovaném €asovém useku
2 hodiny po narozeni nebylo zaznamenano. Fraser a Broom (2005) uvadéji, ze doba, za kterou
se teleti podafi najit struk je odliSnd a zavisi na utvafeni vemene matek. Broucek a Kisac
(2001) uvadégji, ze pti sani tele zaujme opacné paralelni postoj t€sné vedle matky, coz se nam
ve vSech ptipadech nekomplikovanych porodii pifi pokusu o sani telat potvrdilo. Telata
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z komplikovanych porodu pfijala mlezivo z lahve s gumovym strukem podané oSetfovatelem.
Z hlediska posuzovani vlivu pohlavi Uhrincat’ et al. (2000) zjistili, Ze v prvnich aktivitach na
tom byli 1épe bycci, kteti zacinali zdvihat hlavu diive nez jalovicky. Avsak pfes to, ze bycci
diive zdvihali hlavu, prvni pokusy o postaveni zaregistrovali diive u jalovi¢ek. U naSich
sledovanych telat mezi bycky a jalovickami nebyl zjistén statisticky vyznamny rozdil
u zadného ze sledovanych projevii chovani. Statisticky vyznamny rozdil byl zjistén pii
porovnani standardnich a komplikovanych porodi bez rozdilu pohlavi. Hlavnim divodem zde
ziejme byla aspirace plodové vody béhem porodu a zjevny stres telete, piipadné pokud matka
byla prvorodicka a nejevila o tele zajem. Za téchto okolnosti byly vSechny projevy chovani
V porovnéni s porody bez komplikaci o néco opozdény, avSak navazovaly na sebe ve stejném
potadi jako u dalSich pozorovanych telat.

Zavér

Nebyl zjistén rozdil v dobé néstupu sledovanych projevii chovani mezi novorozenymi bycky
a jalovickami. Rozdily vSak byly zjiStény u chovani telat narozenych po komplikovaném
porodu. Potadi sledovanych projevii chovani telat bylo stejné jako u telat narozenych kravam
S normalnim pribéhem porodu, av§ak dochéazelo k nim s vyznamnym ¢asovym zpozdénim.
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Assessment of the hygienic quality of canned fish from the perspective
of mercury

Kral Tomas, Blahova Jana, Sedla¢kova Lenka, Svobodova Zderika

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

Summary

This study focused on the total mercury content in the muscle of canned fish (tuna, sardine, herring,
mackerel and sprat). A total of 66 canned fish was analysed. Canned fish were bought in superstore in
the Czech Republic in 2014. Total mercury was determined by atomic absorption spectrophotometry
using an AMA 245 analyser. The highest concentration of total mercury was found in muscle of tuna
(0.65420 mg/kg), whereas the lowest concentration of mercury (0.0056 mg/kg)was found in muscle of
sardine. The results are used as an indicator of hygienic quality of fish and fish products.

Keywords: tuna; canned fish,; sea

Introduction

Fish are considered the most appropriate indicators of heavy metals in aquatic systems
(Yilmaz, 2006). Metals (mercury) entered to the aquatic system by human activities or may
occur naturally in the environment (DItri, 1991). Fish concentrate amounts of metals from the
water (Mansour a Sidky, 2002). The degree of mercury accumulation in fish tissues is
dependent on the concentration of this element in the environment, especially in bottom
sediments, on the physico - chemical and biological characteristics of water, on the species,
age, weight of fish and other factors (Janouskova and Svehla, 2002). The most toxic forms of
mercury are organic compounds, especially methylmercury (Kruzikova et al., 2008).
Methylmercury produces neurologic or renal damage (Pichichero et al., 2002) and has a long
biological half-life (Berlin, 1990), It can also cross the blood-brain barrier (Pichichero et al.,
2002). The main way of mercury exposure of humans is consumption of fish (Sarmani and
Alakili, 2004). Commission Regulation (EC) 1881/2006 entered in force in 2006, this
Regulation established maximum limits of certain contaminants in foodstuffs. In case that
those maximum values of the mercury contained in fish muscle exceed the limit, the
consumption of these fish poses a health risk for humans. The maximum hygienic limit was
determined to be 0.5 mg/kg for freshwater fish except pike, eel and sturgeon, which have,
together with marine fish and fishery products, the maximum hygienic limit 1 mg/kg.

Matherials and Methods

The amount of mercury (THg) in fish muscle from canned fish was determined by cold
vapour atomic absorption spectrometry on AMA 254 (Altec Ltd., Czech Republic) where
mercury was determined without sample pre-treatment.

The limit of detection was set as a sum of triple the standard deviation of a blank and a blank
mean value. Detection limit for THg determination methods was 1 mg/kg. Accuracy of the
results of THg was validated using standard reference material BCR-CRM 464 (Tuna Fish,
IRMM, Belgium).

Results and Discussion

In this work samples of canned fish (tuna, herring, mackerel, sardines, sprat) were measured.
Results of median mercury concentration are presented in Table 1. Among the samples there
was detected a quite high variability, because the samples were statistically evaluated using
non-parametric statistic test. The highest median concentrations of total mercury were found
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in the samples of tuna and herring, and these values differed from the total mercury content,
which was found in sprat.

The Figure 1 shows a trend that the total mercury content in fish increases with increasing
size and weight of fish. also yCizdziel et al. (2002) indicate this fact in their study where they
proved that the mercury concentration increases depending on the trophic level. Higher
trophic level of fish means higher mercury levels in fish due to mercury bioaccumulation in
the food chain. This statement is confirmed by (Fitzgerald et al., 2007; Ipolyi et al., 2004),
who state that the mercury in the aquatic environment accumulates in the bodies of aquatic
animals, especially fish.

Furthermore, they state that the size of the fish affects the level of mercury in fish. The linear
increase is observed, which confirms the accumulation of mercury in the food chain. In this
way, mercury may subsequently enter the food chain of humans, as well as animals (Sakali,
1995).

Table 1: Results of mercury content in samples of canned fish

tuna herring mackerel sardines sprats
n 12 13 11 18 12
Mean (mg/kg) 0.16839 0.04959 0.03112 0.03739 0.01981
Median (mg/kg) 0.08830 0.05210 0.03280 0.02365 0.01905
Minimum (mg/kg) 0.02480 0.02050 0.00690 0.00560 0.00670
Maximum (mg/kg) 0.65420 0.09800 0.04810 0.15640 0.03840
Variation coefficient (%) 1.06930 0.46343 0.40835 0.95514 0.44630
0,1000
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0,0800
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» 0,0600 3
Y]
£ 0,0500
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Figure 1: Results of median concentration of THg in fish. Significant differences are indicated
by different alphabetic superscripts (P<0,05)

Conclusion

The hygienic limit of Commission Regulation (EC) 1881/2006 that entered in force in 2006
was not exceeded in fish samples. A highly significant difference between the total mercury
content in tuna and sprat (P <0.01) and a significant difference between herring and sprat (P
<0.05) were proved. We demonstrated the dependence of total mercury accumulation on the
weight and body size of fish.
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Stanoveni antikoagula¢nich rodenticidit dvourozmérnou kapalinovou
chromatografii
Determination of anticoagulant rodenticides by column switching liquid
chromatography
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Summary

It was developed a new method for determination of 10 anticoagulant rodenticides (coumafuril,
warfarin, pindone, coumatetralyl, coumachlor, difenacoum, bromadiolone, brodifacoum,
chlorophacinone and flocoumafen) in tissue samples. This method is very fast and sensitive. The
sample preparation composes the double extraction with methanol. The analytical method exploits on-
line SPE extraction with column smiting and detection by tandem mass spectroscopy with electrospei
ionization (LC/LC-ESI-MS/MS). For SPE extraction was used C-18 traping column (Optimize
Technologie EXP trap C-18) and as mobile phase was used 0,1% formid acid with water, methanol
and acetonitrile. The separation column was C-18 Thermo Hypersil and mobile phase was 5mM
buffer preparated from ammonium formate (pH=9) and methanol. Extraction recovery and process
efficiency were 84 — 105% for tissue. Linear response was observed for all ten rodenticides.
Correlation coefficient was more than 0,999. The limits of detection were from 0,001 to 0,028 ng.g™
and the limits of quantification were form 0,003 to 0,092 ng.g™.

Keywords: anticoagulant rodenticides; liquid chromatography; on-line SPE

Uvod

Antikoagula¢ni rodenticidy jsou latky patiici mezi pesticidy, pouZivajici se k hubeni
hlodavct, ktefi svym vyskytem S$kodi v domécnostech, potravinarském primyslu a
zemedelstvi (Modra 2009, Pelferen 2001). Pro stanoveni antikoagula¢nich rodenticidli se
vyuzivaji mnohé metody jako naptiklad plynova chromatografie v kombinaci s hmotnostnim
spektrometrem (Maurer et Arth, 1998), chromatografie na tenké vrstvé (Tosti et al., 2009)
nebo voltametrie (Beklova et al., 2007). Nejvice pouzivanou metodou je vSak vysoce ucinna
kapalinova chromatografie (HPLC) v kombinacemi s riznymi detektory (Hao et al., 2014).
V této praci byla pouzita vysokoucinnd kapalinova chromatografie, jejiz soucasti byla zaroven
on-line SPE extrakce v kombinaci sionizaci elektrosprejem a tandemovou hmotnostni
spektrometrii.

Material a metodika

Standardy a rozpoustédla

Standardy antikoagula¢nich rodenticidii, amoniak, mravenc¢an amonny a kyselina mravenci
byly ziskany od firmy Sigma-Aldrich (St. Louis, MO). Metanol a acetonitril byly v ¢istoté pro
LC/MS (Chromservis, sro, CZ). Deionizovand voda byla ziskana z Milli-Q zafizeni
(Millipore, Bedford, MA). Standardni zasobni roztoky (200 ug.ml?) jednotlivych
antikoagulacnich rodenticidii byly pfipraveny pfesnym vazenim a rozpusSténim v metanolu.
Pracovni roztoky (1 ug.ml?) jednotlivych rodenticidl, pouZzivanych pro optimalizaci
hmotnostniho spektrometru byly pfipraveny ziedénim ve smési metanolu a 5 mM pufru
mraven¢anu amonného (pH=9), (50/50; v/v).
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Priprava vzorkii

Vzorek tkané (0,5 g) byl navazen do 10 ml sklenéné zkumavky, ke tkéni byly ptidany 3 ml
metanolu. Vzorek byl homogenizovan po dobu 5 minut a nasledn¢ dan na 15 minut do
centrifugy pii 800xg a teploté¢ 20 °C. Extrakt byl pfeveden do 10 ml sklenéné zkumavky. Ve
vzorku tkané byly pfidany dalsi 2 ml metanolu a extrakce byla provedena stejnym zptisobem.
Novy extrakt byl pfeveden do zkumavky k predchozimu extraktu. Smichané extrakty byly
nasledné filtrovany pies 0,45 um celulosovy filtr (Millipore, Billerica, MA), ziedén vodou
(40/60; v/v) a nasledné pouzit pro analyzu for LC/LC-ESI-MS/MS.

Chromatograficky systém

Chromatograficky systém se sestaval z nasledujicich soucasti: Pumpa 1 byla kvartérni
chromatografickd pumpa Thermo Scientific UHPLC Accela 1250 (Thermo Scientific, San
Jose, CA, USA), Pumpa 2 byla kvartérni chromatograficka pumpa Thermo Scientific HPLC
Accela 650, Autosampler byl CTC PAL autosampler (CTC Analytics AG, Zwingen,
Switzerland) vybaven 500 pl injekéni stiikackou, 6-ti cestnym nastfikovym ventilem s 250 pl
smyckou a 6-ti cestnym piepinacim ventilem. Hmotnostni spektrometr byl Thermo Scientific
TSQ Quantum Access MAX Triple Quadrupole Instrument (Thermo Scientific, San Jose, CA,
USA) vybaveny 6-ti cestnym ventilem a ionizaci elektrosprejem (HESI-II). Kapalinovy
chromatograf, stejné jako hmotnostni spektrometr byl fizen softwarem Thermo Scientific
Xcalibur 2.0.

Chromatograficky postup

Extrakt vzorku (100ul) byl injektovan do izokratick¢ého toku mobilni faze voda/metanol
(70/30; v/v) pii prittokové rychlosti 600 ul.min. Analyty byly zachyceny na zachytné koloné
(Optimize Technologies; Oregon City, OR, USA), zatimco polarni latky kolonou prosly do
odpadu. Pomoci gradientového toku mobilni fize o rychlosti 300 ul.min™ byly pak analyty
z kolony vyeluovany na analytickou kolonu (Thermo Scientific Hypersil C-18; 2.1 mm x 100
mm, 1.9 pum), kde byly separovany a nasledn¢ eluovany do hmotnostniho spektrometru.
Binarni gradient byl tvofen smési 5 mM pufr mravencan amonny (pH=9)/metanol. Cely
proces mél délku trvani 8 minut a probihal pfi teploté 23 °C.

Vysledky a diskuse

Hmotnostni spektrometrie

Fragmentace a ionizace byly provedeny u vSech 10 antikoagulacnich rodenticidl v pozitivnim
I v negativnim modu ESI. ESI hmotnosti spektra byla stanovena pomoci rezimu full scan na
1. kvadrupélu davkovanim standardniho roztoku (1ul.ml?, 5 ul) do proudu mobilni faze.
Vétsina antikoagulacnich rodenticidli vykazovala dobrou citlivost v pozitivnim 1 v negativnim
rezimu ESI. Stejného postupu se vyuzilo i pfi nalezeni fragmenti matetského iontu. Piestoze
byla citlivost ve vétsingé piipadi vyssi v pozitivnim moddu, jako vhodné&jsi byl pro nékteré
rodenticidy (coumachlor, coumafuryl, coumatetralyl, and warfarin) zvolen negativni mod ESI
a to z diivodu nizsiho Sumu a mensi iontové suprese.

Chromatograficka separace

V ptipadé vyvoje on-line SPE extrakce i separace na analytické koloné€ jsme zvolili variantu
chromatografie na reverzni fazi s vyuzitim kolon se stacionarni fazi C-18. Pfi optimalizaci
podminek na zachytné koloné€ (on-line SPE extrakce), jsme hledali optimalni podminky, které
povedou k zachyceni stanovovanych analytil a zarovenl umoZni projit interferujicim polarnim
latkdm. U separace na analytické kolon€ jsme hledali podminky, které zajisti optimalni
separaci pikli a jejich dostateCnou ostrost. Vysledny chromatograficky program zajistuje
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provedeni on-line extrakce, diky niz jsme dosahli nevyznamnych matri¢nich vlivii na ionizaci
analytli a zaroven jejich dobrou separaci.

Priprava vzorkii

Pro piipravu vzorku jsme se snazili zavést metodu extrakce, kterd by byla rychld a co
nejjednodussi na provedeni. Testovali jsme rizna extrakéni ¢inidla, a nakonec jsme zvolili za
metanol, zejména z davodi kompatibility se slozenim mobilni faze. U n¢j jsme déle testovali
vhodny pomér mnozstvi vzorku k objemu metanolu. Vysledna pfiprava vzorku pak obsahuje
dve po sobé jdouci extrakce metanolem s minimalnim poc¢tem fedéni.

Uéinnost metody, linearita, mez detekce, mez stanovitelnosti

Vytéznost analytd a Gcinnost metody se pohybovala v rozmezi 89-100% pro jatra a 84-105%
pro ledviny. Byla pozorovana linearita u vSech deseti rodenticidii, pro jednotlivé testované
koncentrace v rozmezi (0,1 - 500 ng.g?). Korelaéni koeficienty byly vétsi nez 0,999. Meze
detekce (LOD) byly v rozmezi 0,001 - 0,028 ng.g™! a meze stanovitelnosti byly od 0,003 do
0,092 ng.g.

Zavér

Nasim cilem bylo vyvinout jednoduchou a rychlou metodu stanoveni antikoagulacnich
rodenticidii s dvourozmérnou chromatografii. Tato metoda vykazuje vysokou citlivost a
ptesnost a jednoduchou a rychlou ptipravou vzorkd.

Podékovani
Studie byla finanéné¢ podpotfena projektem IGA 29/2012/FVHE Veterinarni a Farmaceutické
univerzity Brno.
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Vliv T-2 toxinu na vznik oxida¢niho stresu a hematologické a biochemické
ukazatele u pstruha duhového (Oncorhynchus mykiss)

The effect of T-2 toxin on oxidative stress origin and haematological and
biochemical indices in rainbow trout (Oncorhynchus mykiss)

Vakula Josef, Modra Helena, Hostovsky Martin, Blahova Jana, SiSperova Eliska

Fakulta veterinarni hygieny a ekologie, Veterinarni a farmaceutickd univerzita Brno

Summary

The aim of the study was determination of effects of T-2 toxin containing feed on rainbow trout
organism after subchronic 28-day exposure. Two concentrations of T-2 toxin: 1,0 and 1,8 mg.kg™ were
tested. T-2 toxin affected parameters of oxidative stress (glutathion-S-transferase - GST, catalase -
CAT, glutathion reductase - GR, glutathion peroxidase - GPx and marker of lipid peroxidation —
TBARS) in fish tissues at both tested concentrations. We found decrease of total protein (TP) and
albumin and changes in triacylglycerols content and ALP activity in plasma. T-2 toxin had increased
erythrocyte content and decreased haemoglobin concentration. These results show that trout are
extreme sensitive to T-2 toxin in feed.

Keywords: trichothecenes; mycotoxin; antioxidant enzymes; proteosynthesis; red blood cells

Uvod

T-2 toxin je trichotecenovy mykotoxin, produkovany mikroskopickymi houbami rodu
Fusarium. Mnohé studie dokazuji, ze T-2 toxin je toxicky pro lidi a zvifata zejména je
zminovan jeho toxicky dopad na reprodukci, neurotoxicitu, hematotoxicitu a imunotoxicky
vliv. Mnozi autofi popisuji vliv T-2 toxinu také na hematologické a histopatologické zmény,
konverzi zivin a vahovy pfirastek u ryb (Manning a kol., 2003).

Material a metody

Celkovy pocet 95 ks pstruhii duhovych (260 =+ 30 g) byl rozdélen do 6 nadrzi o objemu 1m?.
Kontrolni skupina (n=19), prvni experimentalni (n=36) a druha experimentalni (n=40) byly
testovany duplicitn€. Test probihal v recirkulaénim systému s fotoperiodou 12h svétlo/12 h
tma. V pribcéhu testu byly ryby krmeny dvakrat denné dietou o celkovém mnoZstvi 1%
hmotnosti obsadky. Kontrolni skupina dostavala krmivo bez pfitomnosti T-2 toxinu,
experimentalni skupiny piijimaly krmivo koncentracemi 1,0 a 1,8 mgkg? T-2 toxinu. Po
ukonceni testu (za 28 dni) byly rybam odebrany vzorky krve a tkdni na histologické,
biochemické vySetieni a na vySetfeni marker oxidac¢niho stresu (GPx, GR, TBARS, CAT) a
aktivitu detoxikacniho enzymu (GST). U ryb byl stanoven hepatosomaticky index (HSI) a
kondi¢ni faktor (CF). Analyza mykotoxini v krmivu se provadéla metodou kapalinové
chromatografie.

Statisticka analyza ziskanych dat byla provedena pomoci programu Unistat 5.6 for Excel.

Vysledky

Vysledky hematologického stanoveni jsou uvedeny v tabulce €. 1, vysledky biochemického
vySetfeni v tabulce ¢. 2 a ukazatele oxidac¢niho stresu v tabulkach ¢. 3 a 4. Data jsou uvedena
jako primér + smérodatnd odchylka. Vysoce signifikantni rozdily (p < 0.01) mezi rliznymi
testovanymi skupinami jsou zna¢eny rozdilnymi pismeny abecedy.

Pii histologickém vySetfeni nebyly zaznamenany rozdily mezi kontrolou a testovanymi
rybami.
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Tabulka 1: Hematologické ukazatele u pstruha duhového po 28-dnech testu

ukazatel kontrola T-2 toxin 1,0 mg.kg™ T-2 toxin 1,8 mg.kg?
b b
pocet erytrocyti[10%21™] 1,30 + 0,192 1,76 +0,28 1,90 + 0,41
hemoglobin [g.I"!] 85,75+6,21° 80,66 +7,52° 65,14 + 11,059
hematokrit [1.I"] 0,31+0,04° 0,27+ 0,05° 0,27 + 0,07°
MCH [p.g] 66,10+ 11,56 ° 47,21 +9,28" 35,35+ 7,69°
MCV [fl] 247,46 £ 52,93° 159,51 +39,24° 154,95 + 58,68°
MCHC [1.I] 0,27+0,04* 0,29 +0,04° 0,25+ 0,07°

Tabulka 2: Vysledky biochemického vysetfeni (alkalicka fosfataza — ALP, aloumin — ALB,;
celkova bilkovina - TP, triacylglyceroly — TAG) po 28-dnech testu

) koncentrace T-2 toxin mg.kg*
Ukazatel jednotka
kontrola 1.0 1.8
TP g.l* 40,90 + 1,142 40,29 + 0,66° 36,744+0.85°
ALB glt 21,08 £0,732 19,38 £ 0,442 17,53+0,55°
TAG mmol.l 1 1,59+0,132 2,20+0,14° 1,49+0,102
amoniak umol.1 390,89 +21,15% 383,16 +23,292 294,09+13,13°
ALP pkatal.] 1,23+0,152 1,80 + 0,14° 1,52 £0,14°

Tabulka 3: Aktivity antioxidaénich enzymi: katalaza (CAT, U.mg? protein), glutathion
reduktaza (GR, mU.mg™? protein), glutathion peroxiddza (GPx, mU.mg™ protein), glutathione
S-transferaza (GST, mU.mg™ protein) a lipid peroxidazy (TBARS, nmol.g’* ww™?) v jatrech a
kaudalni ledvin¢ pstruha duhového po 28-dnech testu

jatra ledviny

kontrola 1,0 mg.kg? 1,8 mg.kg! kontrola 1,0 mg.kg? 1,8 mg.kg?
CAT 433,57 £28.40% 34564 +15,74> 316,84 +16,69° | 26,601,132 27,16+ 0,86*° 25,62+0,90%
GR 11,0 £ 0.532 12,14 £ 0.53° 11,86+ 0.57° 43,40+ 1.632 43,02+1,09% 44,09+0,892
GPx | 26,57+1.68° 28,84+1.04"°  2749+081° | 50,22+ 1.80° 5547+1,11% 54.45+125%
GST |467,65+28.46% 479,62 +21,67° 500,93 +22.52° | 196,22 +9,63% 203,60 + 5,080 214,529,45P

TBARS | 28,77+£5.35% 26,61 +1.568  36,92+2.34> | 756+0,38  7,76+0,58  7,12+0,45

Tabulka 4: Aktivita ceruloplasminu a schopnost plazmy redukovat Zelezo (FRAP) u pstruha
duhového po 28-denni expozici dvéma koncentracim T-2 toxinu 1 mg.kg™? (n=36) a 18 mg.kg"
! (n=40) a v kontrolni skuping (n=19)

Parametr jednotka kontrola 1 mg.kg? 1,8 mg.kg!
Ceruloplasmin A/min 14,10 + 6,842 157,47 £ 7,61° 157,58 + 7,76°
FRAP umol.L? 859,51 + 28,267 879,81 + 21,472 740,20 + 16,38
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Diskuze

Signifikantni zvySeni (p< 0,01) poctu erytrocytii u obou testovanych koncentraci ve srovnani
s kontrolou svéd¢i o zvySené erytropoeze a tim i o zvySeni jejich funkce tj. transportu
dychacich plynti ve stresové situaci, vyvolané expozici mykotoxinu. ZvySeny pocet erytrocyti
a nizky hemoglobin souvisi se statisticky signifikantim poklesem (P<0,01) v hodnotach
MCH, MCV, a MCHC pozorovanym v obou testovanych skupinach. Snizeni hodnot MCV
sved¢i pro kvalitativni naruseni erythropoezy. Z markert oxida¢niho stresu byl pozorovan
pokles aktivity CAT v ledvinach, coz je disledkem dlouhodobého negativniho pisobeni T-2
toxinu na produkci CAT. Déale doslo v ledvinach ke zvySeni aktivity GPx pfi koncentraci 1
mg.kg?! a zvyseni GST v obou koncetracich. V jatrech se zvysila aktivita GPx, GR a GST u
obou testovacich skupin. V jatrech doslo k vyznamnéj$im zméndm oproti ledvinam. ZvySena
lipoperoxidace resp. TBARS byla zaznamenana v jatrech pti koncentraci T-2 toxinu 1,8
mg.kg?!. Naopak zadné zmény tohoto charakteru nebyly pozorovany v ledvinich, coz
vypovida o tom, ze cilovym orgdnem pusobeni T-2 toxinu jsou jatra a travici trakt (Wu a kol.,
2014). Rovnéz hodnota aktivity ceruloplasminu v plazmé vzrostla u obou experimentalnich
skupin ve srovnani s kontrolou, coz je typické pro piisobeni polutantti (pesticidy, kovy, PCB)
ve vodé u riznych druhti ryb (Dunier a kol., 1994; Dautremepuits a kol., 2009). Podobné jako
Dabrowski a kol. (2004) jsme zaznamenali pokles v hodnotach FRAP, coz dokazuje uplné
vy&erpani antioxidaéni kapacity plazmy pstruhii pii koncentraci 1,8 mg.kg™. T-toxin jako silny
inhibitor proteosyntézy zpusobil statisticky signifikantni pokles celkové bilkoviny a alouminu
v plazmé v obou testovanych skupinéch.

Zavér

Nase studie potvrdila, Ze pstruh duhovy je citlivy k ptisobeni T2-toxinu v krmivu. Testované
koncentrace 1,0 mg.kg? a 1,8 mg.kg? vyvolaly oxida¢ni stres, ktery se projevil zvysenim
aktivity GST v jatrech a zadni ledving, zvySenim lipoperoxidace v jatrech, zvySenim aktivity
ceruloplasminu v plazmé a poklesem FRAP. Navic doslo k naruSeni biochemickych a
hematologickych parametrt.

Podékovani
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Effect of the T-2 toxin on the immune responses of rainbow trout
Oncorhynchus mykiss
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Summary

The aim of this study was to determine the effects of diet containing mycotoxin T-2 toxin on immune
responses of rainbow trout (Oncorhynchus mykiss).Fish were divided into three groups, control (n =
20) and two experimental groups receiving diets containing 1 ppm/kg of T-2 toxin (n = 20) and 2
ppm/kg of T-2 toxin (n = 20). Fish in control group were fed commercial diet, fish in experimental
groups were fed commercial feed with artificially added T-2 toxin. The experiment lasted 28 days.
Feeding a diet with addition of T-2 toxin showed significant effect as indicated by changes in white
blood cell count and complement activity in fish exposed to two different T-2 toxin concentrations. The
present data show that prolonged ingestion of feed contaminated with T-2 toxin may influence the
immune responses of rainbow trout (Oncorhynchus mykiss).

Keywords: T-2 toxin; immune response; white blood cell; complement

Introduction

T-2 toxin is a fungal metabolite produced by various Fusarium species (F. sporotrichioides,
F. langsethiae, F. acuminatum, and F. poae). These fungi infect grains such as maize, wheat
and oats. Over the past decade, reduced availability of fish meal has led to increasing use of
cereal grains, especially wheat, as a source of protein in commercial aquaculture feeds. Feed
formulations for rainbow trout range from 15 to 27% wheat. For herbivorous species such as
cyprinids, the amount of wheat is higher, from 20 to 70% (Pietsch et al., 2013).

T-2 toxin is known as the most potent myelotoxin and haematotoxin (Yuan et al., 2014).
Mechanism of T-2 toxin action is inhibition of protein synthesis which is apparent particularly
in cells with high rate of turnover, such as the cells of bone marrow and the epithelial cells of
the digestive tract (Wu et al., 2011).

Material and Methods

The study was carried out with 60 clinically healthy rainbow trout obtained from a
commercial fish farm. Fish were randomly assigned to aerated tanks with recirculation system
and maintained under a 12:12 L:D photoperiod. The aquaria were cleaned daily by siphoning
off the faeces and debris.

Rainbow trout were acclimatized to laboratory conditions for 14 days, during which time they
were fed a commercial rainbow trout diet (BioMar, Denmark) twice daily at 1% of body
mass. After the adaptation period, trout were randomly divided into control (n = 20) and
experimental (n = 20) groups and fed their respective diet twice daily.

Blood samples for detection of complement activity, concentration of IgM and leukocyte
count were taken from each fish by caudal venipuncture and stabilized with sodium heparin
(50 IU per 1 mL of blood). Trout were subsequently stunned with a blow to the head and
killed by the spinal transection.
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Results

Significant differences between control and experimental groups were observed in total
leukocytes and lymphocytes count and in complement activity in fish after 28 day exposure to
T-2 toxin. Total leukocytes (* P < 0.05) and lymphocytes (* P < 0.01) count increased
markedly in group fed 2 ppm of T-2 toxin (Figure 1). The complement activity were
significantly lower (* P < 0.01) in both treated groups compared to control (Figure 2). The
differences in concentration of IgM in blood serum were not observed (Figure 3).
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Figure 1. Leukocyte counts in rainbow trout affected by exposure to T-2 toxin. Significant
difference between test groups (* P < 0.05, ** P < 0.01)
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Figure 2. Complement activity in fish exposed to T-2 toxin. Significant difference between
test groups (** P <0.01)
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Figure 3. The serum immunoglobulin (IgM) concentratrion (mg/ml) in rainbow trout

During the experiment, the mortality of fish was not recorded in control and experimental
groups.

Discussion

The immunological toxicity of T-2 toxin in fish has not been extensively studied before. Our
28 days study was focused on immunological parametres (total WBC count, complement
activity, concentration of IgM in blood serum). The results indicate that exposure to T-2 toxin
may influence the immune responses of rainbow trout.
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Parasitosis fish ponds aquaculture lowland areas and possibilities
for treatment and prevention
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Summary

The occurrence of cestoda larvae in common carp in natural conditions is a relatively little explored
area. The research includes the carp in the age of 1 — 4 years coming from the large pond system in
Velké Blahovo, the district of Dunajska Streda, about the size of 72 ha water surface. Samples are
taken continuosly while monitoring the quantity and type of cestoda larvae of each individual.
According to on going results the number of positive fish 43,32 %. Larval cestoda are represented by
Khawia sinensis, Caryophyllaeus fimbriceps and Atractolytocestus huronensis species. The
occurrence of cestoda in carp fry has not been confirmed yet. For the possibility of verification of
treatment a 2-year age group is suitable. It is administered Praziquantel containing 1 -2 % in
compound granules under test conditions. Damping the occurrence of endoparasites may contribute to
the increase of efficiency of fish meat production and improve fish health.

Keywords: Khawia; Caryophyllaeus; Atractolytocestus; tapeworms

Introduction

The occurrence of parasites in carp farming ponds is the which has not been explored
adequately though it has breeding and economic impact on the production of Carp and other
additional fish. It is important to know the species composition and abundance of parasites in
natural conditions. For my research I have choose the ponds in Velké Blahovo. They belong
to typical field ponds lying in the Danube Plain on the island of Zitny ostrov in the vicinity of
Dunajské Streda. The Pond system consists of three main ponds of the average size of 20 ha
and terrier area of 72 hectares. On the basis of the examination carp of fish stock and fry the
results point at an annual incidence of the tapeworm Khawia sinensis (Scholz, Speta, Zajicek,
1990). The tapeworm Atractolytocestus huronensis (Anthony, 1958) originally found in carp
Cyprinus carpio I. from North America was recently transferred to Europe (United Kingdom,
Hungary).

The scattering of tapeworm was described in the countries of Central Europe, including its
first observation in carp on the River Tisza in the South-Eastern Slovakia. Due to the location
of the cross-border river where, is the ability to quickly spread of the parasite to other regions
in the entire Danube basin. The parasite has also been found in pond carps of the ponds in
southern Bohemia, where the carp is explored to many European countries. The rapid spread
of this tapeworm in Europe indicates its ability to colonize new areas and represents another
example of the artificial introduction of potential pathogens from carp and other fish from
other carp farming ponds (Oros, Hanzelova, Scholz, 2004).

Material and Metods

The pond systemVel'ké Blahovo is located in the South-West of Slovakia, only 4 km from
Dunajska Streda at an altitude of 116 m n. m. For the research I used a fry, a stock and a
market Carp. Fish were harvested from each of the three ponds. After measuring the fish and
the basic indicators such as body length, and height of the body they were subsequently
killed, and an autopsy has been performed. Cestoda present in the small intestine were
removed and preserved. To fix them used 2% solution of formaldehyde.

For the illumination of the sample of tapeworms we used potassium acetate solution,
glycerine and distilled water. In this solution, the samples were placed for 5 — 7 days.
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Tapeworms samples have been identified by an identification key, and the bright light of the
microscope Delta Optical genetic Pro with a digital camera. So far, 166 pieces of market carp
K3 and K4, and 23 pieces of K1 have been processed. An Asian tapeworm Khawia sinensis
reaches the length of up to 11.5 cm, parasitizes on the carp body (Cyprinus carpio |.) and can
cause the mortality of carp fry. Since 1960s this tapeworm has successfully colonized a large
part of Europe, including the British Isles, North America and Japan (Oros, Hanzelova,
Scholz, 2009). The degree of infestation of the fish was characterized by (Margolis et al.,
1982) on the following dates: prevalence (the percentage of the infected fish from fish in the
sample reviewed), the medium intensity of infection (average number of parasites per infected
fish) the minimum and maximum intensity of infection (the minimum and maximum number
of parasites in the host).

Results and Discussion
Table 1: Number carps examined for the presence of tapeworms

Number of carps Number of
Date Category | Examined Infected Prevalen | tapeworms | (Min - Max)average
29.9.2012 | K3-K4 30 12 40% 34 (1-4) 2
24.10.2012 | K3-K4 20 11 55% 58| (1-35) 9
27.3.2013| K3-K4 15 5/ 33,30% 13 (1-4) 2
4.4.2014| K3-K4 20 9 45% 24 (1-6) 3
09.11:2014 | K3-K4 55 20 36% 35 (1-4) 2
15.11.2014| K3-K4 26 11 42% 15 (1-2) 1
4.4.2014 K1 23 0 - - - -
Total 189 68 42% 179 3

From continual results the prevalence of in the category of the K3 and K4 has a value of 42%
and the medium intensity of infection (3). The species composition is represented by
Caryophyllaeus fimbricemps, Khawia sinensis and Atracolytocestus huronensis. The largest
number of 89 pieces has been represented by, Caryophyllaeus fimbricemps, and has reached
the length from 10 to 35 mm. Khawia sinensis in the number of 50 pieces reaches length
from 40 to 92 mm and Atracolytocestus in the number of 40 pieces has the length from 6 to
13 mm. The incidence of tapeworm has been represented only by six pieces of huronensis.
K3, and in one case up to 35 pieces. The Pathology in Hungarian carp from the fish farms of
Atracolytocestus huronensis. These tapeworms we also found in carps, which have already
passed on the benthos and in several one-year old carp. During the survey in 2002, fish of 14
ponds and 9 fish farms have been shown to be infected. The parasite was also detected several
times in a market size of carp imported from the Czech Republic (Molnar et al. 2003). In the
age categories of K1 the presence of tapeworms has not been confirmed yet. This is probably
due to the food source and mainly to zooplankton and cereals.

Category K1 - K2 is composed of ingredients, including benthos. The contents of the intestine
consisted of feed, mud and debris benthos, mainly Chironomidae larvae or corixids, plankton,
preferably Cladocera, also in the autumn of Copepoda, pasty digests or plant residues other
than food, which was located in a large proportion of checked fish. From mid-June to early
November the predominance of planktonic crustaceans was observed. The residues of mud
and benthos were found in the intestine of carp most often in the middle of July, in August
and the end of September (Scholz, Speta, Zajicek, 1990). To reduce the tapeworm infections
propose, to feed carp the stock Praziquantel together with fodder at feed sites and carry out
disinfection by quicklime and hydrated lime connected to with the wintering of ponds. To
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check the effect of Praziquantel the sample carp of stock will be treated in controlled
conditions and the effect will be proved.

Based on our resent results, which are not definite yet it can be said that the incidence of
tapeworms on fish farms is relatively high. It is certain that there is interspecific competition
between cestoda. New species (A. huronesis) strongly compete with native species (M.
sinensis, C. fimbricemps). To reduce the parasite is necessary to carry out preventive of
measures in the form of liming and wintering of ponds due to an intermediate host of
tapeworms of the genus of Tubifex located in the active layer of mud. For the treatment it is
necessary to give medicated feed, together with the active substance. Tapeworms are
dangerous especially for the category K1 - K2 at a time of growing, at the strong invasion, it
causes weakening, growth retardation and ultimately the failure of this age group especially in
the spring at the time of weaken immunity and lightening.
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Summary

Proliferative kidney disease (PKD) is an endoparasitic disease of salmonids caused by the myxozoan
parasite Tetracapsuloides bryosalmonae (Myxozoa: Malacosporea). We have recently described the
typical pathological and histological changes for PKD. Haematologically we found decrased numbers
of red and white blood cells, low haematocrit values and low concentrations of haemoglobin in
diseased fish. The complement value and mainly oxidative burst of phagocytes were significantly
elevated. But fish examined one month later showed better health status and the haematological
parameters tended to normal values.

Keywords: Tetracapsuloides bryosalmonae; haematological parameters; immune parameters

Introduction

Proliferative kidney disease (PKD) is caused by the myxozoan parasite Tetracapsuloides
bryosalmonae. The main target organs are the kidneys, which are due to infection to increase
enormously. Swollen kidneys have the appearance of marble with the presence of greyish
bearings. There is a proliferation of interstitial renal tissue and the disappearance of renal
tubules. Similar changes may also to be in the spleen. Most sensitive to this disease is the
rainbow trout where in the participation of secondary infections mortality can reach up to
95% (Clifton-Hadley et al., 1984). T. bryosalmonae is a two-host parasite. Infective stages are
released from bryozoans (Bryozoa) into the water where float and permeate into the
salmonids through the skin and especially over the gills. For salmonids are described two
phases of development: In the first phase, the infectious agent is transported in the blood to
the internal organs, especially to the kidneys and spleen, which develops extrasporogonic
stage causing massive infiltration and proliferation interstitium. The second stage starts after
2-3 weeks, when the agent migrates to renal tubular and there creates sporogenous stage.
Spores are excreted in the urine. The presence sporogenic stages was experimentally
demonstrated only at the common trout and rainbow trout, but backward infection bryozoans
was successful only through common trout and brook trout (Grabner et EI-Matbouli, 2008).
PKD is characterized by significant seasonality associated with the water temperature.
Clinical symptoms and increased mortality occurs at temperatures above 15 ° C. The most
common occurrence is in one year old fish from July to October, which is associated with the
release of infectious spores from bryozoans and also with proliferation of parasites at the host
- fish. The resulting increase intensity of the infection can then lead to a temperature-
dependent increase in mortality of fish (Bettge et al., 2009). After a previous infection, fish
can be resist to reinfection (Foott and Hedrick, 1987). Smith-Posthaus et al. (2012) reported in
trout ability to completely regenerate kidney tissue and eliminate most parasites. For
identification of pathogens in their work presents the use of immunohistochemical staining
histological preparations.

Materials and Methods

Based on the findings of health problems in salmonid there were five times removed fish
showing signs of disease and healthy fish of different origin, but of the same age as the
control fish. In total were examined 60 diseased fish and 45 healthy fish. Blood was drawed
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from caudal vein after then fish were killed and examined for patho-anatomic changes. From
all fish were taken samples of kidney, liver and spleen for histologic and immunologic
examination. From the blood was determined total number of erytrocytes, hematocrit value,
concentracion of hemoglobin and calculated values: MCV, MCH a MCHC. Furthermore
immunological parameters were determined: total number of leukocytes, differential count of
leucocytes, total immunoglobulin concentration in the plasma, bacteriolytic complement
activity in the fish plasma and oxidative burst of phagocytes. Index number of blood count,
total and differential leukocyte counts were determined according to the methodology by
Svobodova et al. (2012). Determination of IgM from fish plasma was performed by ELISA,
bacteriolytic complement activity in the fish plasma, and intensity of phagocyte oxidative
burst in fish blood were determined by chemiluminescence. As a phagocyte activator was
used opsonized zymozan. Samples for histological examination were immediately fixed in
10% formaldehyde and then were processed by standard way. Cuts were dyed by
hematoxylin-eosin and immunohistochemically using a monoclonal antibody MAb Aqua-P01
(Aquatic Diagnostics, Stirling, UK). Index trapping agent was calculated from 10 fields of
vision at 400x augmentation. Temperatures of the water in a monitoring period were: t1 -
14°C, t2 - 12,5°C, t3 — 8°C, t4 — 4°C, t5 — 3°C.

Results and Discussion

In the first sampling the red blood count was characterized by very low red blood cell
numbers, low hematocrit value and low hemoglobin, which is reflected in the calculation
values. The large volume of erythrocytes indicated stress effects of pathogenic factors on the
organism of fish. In this period there was increased mortality of fish. Fish indicated clinical
symptoms such as apathy and loss of food intake. After pathological-anatomical investigation,
we found 100% morbidity investigated fish in various extents of patho-anatomical changes.
Fish showed increased body cavity, one or two-sided exophthalmos, petechial haemorrhages
in the skin, fluid in the body cavity, anemia of gills and internal organs, the kidneys swollen
especially in the caudal part, altered consistency and color of the kidney, usually enlarged
spleen possibly with color change. Big changes were evident within the white blood cell
counts. Infections caused a rapid decline in leukocyte and myeloid lineage, although ill fish
continued to show lymphocyte character of the blood. Phagocytes were characterized by
significantly higher levels of oxidative burst, which is particularly noticeable after conversion
to a certain number, it was their ability to release oxygen radicals more than 15 x higher than
the healthy fish. Complement activity and concentrations of total immunoglobulins in
diseased fish reached of higher values. The results showed that the agent significantly
stimulated the immune response of the organism as in cellular nonspecific immunity so in
humoral specific and also humoral nonspecific immunity. PKD is known for stimulate the
immune response. The intensity and type of the immune response can be affected by
environment temperature (Bette et al., 2009). By histological and immunohistochemical
analyses we detected the presence of the infectious agent of PKD Tetracapsuloides
bryosalmonae in the kidney and spleen. The histology was characterized by different degrees
of proliferation, in some individuals was present necrosis, haemorrhages and alteration of the
tubular walls in the different extents. Also we found the districts with massive fibroproductive
proliferation and new basophilic tubular formation, which indicate neotubulogenesis. In the
second sampling mortality has declined. Patho-anatomic findings were favorable. Although
haematology showed a statistically significant reduction of erythrocytes, leukocytes and
hematocrit values, but it was already seeing a trend to normalization of this indicators. The
increased phagocytic activity persisted. Chilmonczyk et al. (2002) described the suppression
of congenital immune responses including of the phagocytosis and oxidative flare of renal
phagocytes opposite the predominant negative IgM lymphocyte proliferation. We measured in
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infected fish sharp increase in phagocytic activity. Equalization of the number of red blood
count was faster than at white blood cell counts. Haemoglobin is settled already in the second
sampling, the total number of erythrocytes in the third sampling. Total leukocyte counts
equalized during the fourth sampling, which corresponded with the modification of the
phagocytic activity, which in this collection reduced to the value of the control group.

Conclusion

Despite of significant changes in the blood count and patho-anatomical and histological
findings, the fish were able to cope with infection. After month patho-anatomical changes
were decreased and hematology examination indicates gradual changes of the parameters.
From the perspective of the farming it is important that the fish also in connection with
decreasing temperature stopped mortality and disappeared clinical symptoms. Fish are able to
regenerate parenchyma and may even be resistant to reinfection.
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Summary

Lordosis, lack of operculum and failure to inflate the swimbladder constitute a major problem for the
gilthead seabream aquaculture industry. In this study, the effect of the broodstocks origin on these
major anomalies in juvenile seabream was analyzed. A population of farmed seabream (n=909)
obtained by industrial mass-spawning from broodstock from three different origins and reared under
common conditions was analyzed from X-ray photograph for skeletal deformities and for uninflated
swimbladder. Lordosis and lack of operculum were the most common deformities. The origin had an
effect on skeletal deformities as well as on uninflated swimbladder. Differences among origins could
be partly explained through their different genetic background, but also environmental conditions in
the initial facilities and genotype environment interaction should be considered. A posteriori
reconstruction of pedigree was carried out using a microsatellites multiplex (SMsal) to estimate
genetic parameters for these traits. Considerable heritabilities were estimated for lordosis (0.53[0.25-
0.77]), lack of operculum (0.37[0.01-0.81]) and uninflated swimbladder (0.36[0.12-0.72]) with a
positive genetic correlation between uninflated swimbladder and lordosis (0.48[0.07-0.97]). All these
findings should be relevant for the establishment of successful breeding programs in aquaculture of
this species.

Keywords: heritability; genetic correlations; broodstock origin; lordosis; lack of operculum; Gilthead
seabream

Introduction

The gilthead seabream (Sparus aurata L.) is the most relevant marine species in
Mediterranean aquaculture, which reached an annual production of 176 191 metric tons in
2012 (APROMAR 2013).

In gilthead seabream the most common deformities are those that affect the opercular
complex, neurocranium and vertebral column (lordosis and vertebral fusion) (Boglione et al.
2001). Skeletal deformities might affect up to 30 % of the production and several factors are
believed to be the basis of them: Nutritional, environmental, hydrodynamic conditions and
genetic factors or their interaction (Castro et al. 2008).

Therefore, the goals of this research were: A) To study the effect of origin of the broodstocks
on the major anomalies present in gilthead seabream: skeletal deformities (vertebral and
cranial deformities) and uninflated swimbladder; B) To study the incidence of skeletal
deformities along the vertebral column; C) To estimate genetic parameters (heritabilities and
genetic correlations) for these anomalies.

Materials and Methods

Samples of seabream were captured from wild populations from three geographically
differentiated origins; Cantabrian Sea (CAN), the Atlantic Ocean (ATL), and Mediterranean
Sea (MED), hence from the Northern, Southern, and Western Spanish coasts respectively.

From these samples, three broodstocks were established. A random sample of 2500
descendants (845 from CAN, 777 from ATL and 878 from MED) was taken to the on-
growing facilities of the Centro de Cultivos Marinos de la Region de Murcia and constituted
the population under study. After an adaption period of 20-30 days, fry were individually
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tagged in the abdominal cavity for individual identification with a Passive Integrated
Transporter and then randomly distributed (one third of each origin) in 12 tank in an open
circuit with intake water from the sea and reared under communal conditions. A random
sample of about 300 juveniles from each origin was slaughtered by immersion in ice cold
water (hypothermia).

Fish were radiographed using a medical X-ray system The X-ray photographs were used for
the skeleton and SB examination. Vertebral deformities were identified and classified
according to a deformities catalog (PROGENSA®).

PCR reaction, genotyping and parental assignments between breeders and their descendants
were determined as described in Lee-Montero et al. (2013). A total of 225 full-sib families, 5
paternal half-sib families and 7 maternal half-sib families were represented.

Results

Frequencies of deformed fish, vertebral and cranial skeletal deformities, and uninflated SB are
given in Table 1. The frequency of deformed fish was lower in fish from CAN in which a
23,4 % of examined individuals had at least one or more kinds of deformities while this
frequency was almost 40 % for ATL and MED origins. Lordosis was the most common
vertebral deformity, with frequencies around 20 % in two of the studied origins (ATL and
MED), followed by vertebral shortening.

The incidence of uninflated SB was 78,9 % for lordotic fish and 27,9 % for normal fish.
Regarding broodstock origin effect, fish from ATL showed the highest frequency (>70 %) of
uninflated SB coinciding with those that exhibit the highest frequency of lordotic fish.

Table 1: Frequencies (%) of deformed fish (skeletal deformities), vertebral deformities,
cranial deformities and uninflated swimbladder (SB) in gilthead seabream sourced from
broodstocks from three origins

Broodstock origin CAN ATL MED
N 304 282 323
Deformed 23,4 37,9 38,7
Lordosis 6,6 19,2 21,6
L. Pre-haemal 2,3 53 8,2
L. Haemal 4,3 13,9 13,5
Vertebral shortening 3,6 7,8 10,5
Vertebral Fusion 1,3 14 15
Kyphosis 0,7 0,7 2,5
Lack of operculum 8,2 9,2 5,9
Premaxillar 3,9 0 1,8
Uninflated SB 6,9 70,9 32,5
Discussion

The presence of deformities, as a measure of fish quality, is the second most economically
important trait for the industrial production of gilthead seabream (Georgakopoulou et al.
2010). Lordosis and lack of operculum can reach more than 80 % individuals in some reared
populations (Beraldo et al. 2003) seriously compromising both fish morphology and
biological performance.

No evidence of genetic component (heritabilities adjusting an animal model) has been found
for lordosis in gilthead seabream (Castro et al. 2008). However, an increasing number of
studies suggest that some fish deformities are determined by a relevant selective breeding.
According to this, we found considerable heritability for lordosis which is one of the most
relevant deformities in gilthead seabream (Belardo et al. 2003).
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We found substantial heritabilities for lack of operculum and deformities in the jaw.
Nevertheless, other authors found no evidence of genetic component for cranial deformities in
seabream (Castro et al. 2008). This suggests the absence of additive genetic variation,
although it could also be a consequence of the difficulty in correctly identifying head
deformities.

Conclusions

Juveniles from CAN showed the lowest frequency of skeletal deformities as well as the
lowest frequency of uninflated SB which constitutes relevant information for the
establishment of the broodstock to produce commercial fish. Vertebral and cranial skeletal
deformities and uninflated SB showed considerable heritabilities being the genetic correlation
between lordosis and uninflated SB positive.

Therefore, it could be recommended, by precaution, to eliminate deformed fish from a
breeding nucleus although it would also be relevant to study the genetic correlation between
deformities and growth which is the most economically important objective in the majority of
fish genetic selection programs. All these findings should be relevant for the establishment of
successful breeding programs in aquaculture of this species.
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Summary

The aim of this study was to find out prevalence of N. caninum and T. gondii antibodies in red foxes
(Vulpes vulpes) in the Czech Republic. Sera of 80 foxes were examined for N. caninum and T. gondii
antibodies by indirect fluorescent antibody test (IFAT). Competitive enzyme linked immunosorbent
assay (CELISA) and enzyme linked immunosorbent assay (ELISA) were also used for detecting
N. caninum and T. gondii antibodies, respectively. Antibodies to N. caninum were found by IFAT in
three (3.8 %) red foxes with titre 50 and by cELISA in two (2.5 %) red foxes with inhibition 42.7 %
and 30.2 %. T. gondii antibodies were found in all tested animals by IFAT with titres 50 — 6400 and by
ELISA with S/P ranging from 34 % to 133 %.

Keywords: neosporosis; toxoplasmosis; serology; Vulpes vulpes

Introduction

Neosporosis is a serious disease of cattle and dogs worldwide (Dubey and Schares 2011);
definitive hosts of N. caninum are dogs and other canids such as dingo, coyote and grey wolf.
T. gondii is a coccidian parasite with cats and other felids as the definitive host, and warm-
blooded animals as the intermediate hosts. Experimentally infected foxes remained
asymptomatic irrespective of T. gondii strain (Dubey 2010).

In Europe, there are reports of N. caninum and T. gondii seroprevalence in red foxes (Vulpes
vuples) in the range 0 % — 4.4 % and 33.3 % — 68 %, respectively; reports from the Czech
Republic are missing.

Material and Methods

Blood samples from 80 red foxes were collected in 2012 (February - March) in 29 districts of
8 regions of the Czech Republic as the part of survey for the detection of post vaccination
anti-rabies antibodies. The blood samples were centrifuged and sera were stored at -20 °C
until assayed.

The sera were tested for N. caninum and T. gondii antibodies by reference method indirect
fluorescent antibody test (IFAT) using a commercially available N. caninum and T. gondii
substrate slide (VMRD Inc., Pullman, USA) and anti-dog IgG conjugate (Sigma Aldrich,
Saint Louis, Missouri, USA). The sera were diluted in a double dilution starting at 1:50 as a
basic dilution; a titre of 50 was considered positive for both parasites. In case of positive
samples, green antigens of N. caninum or T. gondii were observed under immunofluorescence
microscope. The seroprevalence of antibodies to N. caninum were investigated also by
competitive enzyme linked immunosorbent assay (CELISA, VMRD Inc.) according to the
manufacturer’s instruction. The plate was read by spectofotometer with using wavelength 630
nm. In case of positive samples other dilutions of sera were prepared. Inhibition (%) was
calculated by following formula: Inhibition (%) = 100 - [(OD sample x 100) — (average of
negative controls OD)], where OD = optical density. Samples with inhibition > 30 % were
marked as positive. The same samples were analyzed for Toxoplasma-specific 1gG antibodies
by ELISA according our protocol. The microtiter plates coated with T. gondii antigen (Test-
line, Brno, Czech Republic), positive and negative serum samples of were used. ELISA was
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validated by panel of IFAT positive and negative canine sera. For each sample, S/P was
calculated according to the formula: S/P (%) = (absorbance of sample/absorbance of positive
control — absorbance of negative control) x 100. Samples with the S/P (%) > 30 % were
considered positive.

Results

Antibodies to N. caninum were detected by IFAT in 3.8 % (3/80) foxes with titre 50. Two of
these positive samples were collected from district South Bohemia and one from district Usti
nad Labem. These positive samples were simultaneously positive for T. gondii antibodies
with titres 3200, 400 and 400. In cELISA, N. caninum antibodies were detected in 2.5 %
(2/80) foxes with inhibition 42.7 % and 30.2 %. These samples were collected in districts of
South Bohemia and Usti nad Labem and were simultaneously positive for T. gondii antibodies
with titres 800 and 200, respectively.

Antibodies to T. gondii were detected by IFAT in all of 80 foxes with titres in the range 50 —
6400. In ELISA, T. gondii antibodies were detected also in all of 80 foxes with S/P ranging
from 34 % to 133 %.

Table 1: Titres of antibodies to Toxoplasma gondii in foxes according to districts

Area  Number of  Total T. gondii - IFAT (titres)

District

(km?)  animals  positive 5o 200 400 800 1600 3200 6400
South Bohemia 10 056 15 15 1 3 5 5 - 1
Karlovy Vary 3314 6 6 3 1 1 1
Hradec Kralové 4758 9 9 2 1 5 1
Liberec 3163 21 21 3 3 9 3 2 1
Pardubice 4519 4 4 1 1 1 1
Plzen 7561 1 1 - - - - 1
Central Bohemia 11016 16 16 4 3 4 4 - - 1
Usti nad Labem 5335 8 8 - 3 2 - 1 1 1
Total 49722 80 80 11 (14%) 16 (20%) 27(34%) 12(15% 4(5%) 6(8%) 4 (5%)

IFAT - indirect fluorescent antibody test

Discussion

The results of this study indicate that T. gondii is fairly common (100 %) in foxes in the
Czech Republic in contrast with N. caninum that was detected only in 3.8 % foxes. It would
be interesting to find out the risk factors such as sex and age of animals, unfortunately, we do
not have these data available. Similarly high T. gondii seroprevalence (100 %) was found in
123 foxes from Belgium (Buchton et al. 1997). Lower titre of antibodies to T. gondii (35 % -
84.7 %) were observed in other European countries (Jakubek et al. 2001; Wanha et al. 2005;
Jakubek et al. 2007; Herrmann et al. 2012; Verin et al. 2013). In the case on N. caninum, there
were found none or low antibodies to this parasite (0 % - 3.2 %) also in other European
country (Jakubek et al. 2001; Wanha et al. 2005; Jakubek et al. 2007; Sobrino et al. 2008).
The results of seroprevalence studies may differ according to the method, number of tested
animals, location and year of sampling.

Since the foxes are on the top of food pyramid, their prevalence reflects the situation in
environment. Stray cats and dogs shed T. gondii and N. caninum oocysts, respectively and
contaminate environment for long time. Prey animals could be continuously infected and
serve as the main source of infection for carnivorous. Although foxes have not been proved as
the definitive host of N. caninum based to experimental infection (Schares et al. 2002,
Constantin et al. 2012), they play important role in maintaining N. caninum and T. gondii
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infection in the sylvatic cycle. So, it is important to continue with monitoring of T. gondii and
N. caninum infection in foxes and small mammals and hares to know actual situation.
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Summary

Toxoplasma gondii and Neospora caninum are the protozoan parasites that can cause significant
productive and economic losses in the farming of exotic ruminants. This work is aimed at estimating
the T. gondii and N. caninum seroprevalence in the group of exotic ruminants (n = 184) including
bezoar goat, barbary sheep, common eland, plain bison, water buffalo, yak, bactrian camel, llama,
guanaco, alpaca and vicusia. T. gondii antibodies were found in 66 (35.9 %) and in 95 (51.6 %)
animals by indirect immunofluorescence test (IFAT) and enzyme linked immunosorbent assay
(ELISA), respectively. Antibodies to N. caninum were detected in 31 (16.8 %) and 44 (23.9 %) animals
by IFAT and cELISA, respectively. Mixed infection was found in 18 (9.8 %) and 22 (12 %) animals by
IFAT and ELISA, respectively. The results indicate the high prevalence of antibodies, especially in
case of parasite T. gondii.

Keywords: Toxoplasmosis; Neosporosis; exotic ruminants; ELISA; IFAT

Introduction

Toxoplasma gondii infection is very dangerous for immunocompromised individuals and
gravid animals as a frequent reason of resorption, early embryonic death, abortion, fetal death
and mummification, still birth and neonatal death. T. gondii is also very important zoonosis.
There is a risk of infection in humans, after the consumption of infected ruminants (Tenter et
al. 2000; Dubey et al. 2006). In the Czech Republic, some important seroprevalence studies
concerning the occurrence of T. gondii antibodies in domestic, wildlife and ZOO animals
were done in the past few years (Bartova et al. 2012a). In case of ruminants, antibodies to
T. gondii were proved in sheep (Bartova et al. 2008), goats (Bartova et al. 2012b) and Zoo
animals such as barbary sheep, camels, llamas, antelopes, bison, buffaloes and yaks (Sedlak et
al. 2006).

N. caninum infection is very serious disease mainly in cattle and dogs. It causes
neuromuscular disorders in dogs and abortions in other animals, mostly in cows. In the past
few years, the seroprevalence studies of N. caninum antibodies in domestic and exotic
ruminants were conducted mainly on goats (Bartova et al. 2012b) and sheep (Bartova et al.
2008) in the Czech Republic. In the group of zoo animals, there were examined samples from
barbary sheep, common elands, bison, buffaloes, yaks, bactrian camels and Ilamas.
N. caninum antibodies were detected only in one sample of common eland (Sedlak et al.
2006).

Materials and Methods

The samples were taken from 184 animals, some of them came from privately farmed
animals, the other from Zoo animals: from bezoar goats (n = 70), barbary sheep (n = 24),
bactrian camels (n = 36), bison (n = 16), llamas guanaco (n = 2), 1 llama alpaca, 1 Ilama
vicuna, the other Ilamas (n = 8), water buffaloes (n = 5), yaks ( n = 2) and common elands (n
= 19). The sera were examined in the State Veterinary Institute, Prague, the Czech Republic.

The sera were tested by Enzyme-Linked Imunoabsorbent Assay (ELISA) for detection of
antibodies to T. gondii and also by Competitive Inhibition Enzyme-Linked Imunoabsorbent
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Assay (CELISA) for N. caninum antibodies. All samples were simultaneously examined by
Indirect Fluorescent Antibody Test (IFAT).

Results and Discussion

Antibodies to T. gondii were found in 95 (51.6%) and 66 of 184 (39.5 %) exotic ruminants by
ELISA and IFAT, respectively. Antibodies to N. caninum were detected in 44 (23.9 %) and
31 (16.8 %) of 184 animals by cELISA and IFAT, respectively. Mixed infections were found
in 22 (12 %) and 18 (9.8 %) of 184 animals by ELISA and IFAT, respectively. The results of
serological examination are summarized in Table 1.

Table 1: The prevalence of T. gondii and N. caninum antibodies in various groups of exotic
ruminants

) ) Toxoplasma gondii Neospora caninum
Species Latin name
IFAT ELISA IFAT CELISA
Barbary sheep ~ Ammotragus lervia 24 4 (16.7 %) 6 (25 %) 1(4.2%) 5(20.8%)
Bactrian camel ~ Camelus bactrianus 36 22 (61.1 %) 25 (69.4 %) 17 (47.2%) 11 (30.6 %)
Commoneland  Taurotragus oryx 19 5 (26.3 %) 4 (21.1 %) 4(21.1%) 12 (63.2 %)
Llama sp. Lama species 12 3 (25 %) 8 (66.7 %) 1 (8.3 %) 1 (8.3 %)
Plain bison Bison bison 16 2 (12.5 %) 1(6.2 %) 1 (6.2 %) 1 (6.2 %)
Water buffalo Bubalus bubalis 5 1 (20 %) 0 (0 %) 2 (40 %) 1 (20 %)
Bezoar goat Capra aegagrus 70 27 (38.6 %) 49 (70 %) 5(7.1%) 13(18.6 %)
Yak z‘r’jnrg:’;ﬁ;‘; 2 2(100%) 2 (100 %) 00%)  0(0%)
Total 184 66 (35.9 %) 95 (51.6 %) 31 (16.8 %) 44 (23.9 %)

ELISA — Enzym Linked Imunoabsorbent Assay, IFAT — Indirect Fluorescent Antibody Test
*Llama sp. includes: 2 Ilamas guanaco (Lama guanicoe), 1 llama alpaca (Lama guanicoe f. pacos), 1 llama
vicuna (Vicugna vicugna) and 8 llamas (Lama guanicoe f. glama)

The prevalence of T. gondii antibodies in bezoar goats was 38.6 % and increased with the age
of animals; the prevalence of N. caninum antibodies in bezoar goats was very low (7.1 %).
The similar prevalence 6.4 % was detected by ELISA in domestic goats in the Czech
Republic. In Barbary sheep, low prevalence of T. gondii (16.7 %) and N. caninum (4.2 %)
antibodies was found. This is in contrast with Sedlak et al. (2006) who detected much higher
T. gondii prevalence (40 %) in these animals, however without detection of N.caninum
antibodies. In camels, a high prevalence to T. gondii (61.1 %) and N. caninum (47.2 %)
antibodies was found. This is in contrast to previous studies in the Czech Republic. Sedlak et
al. (2006) detected T. gondii antibodies in 10 % (1/10) animals by IFAT and no antibodies to
N. caninum were proved. Based to the fact that camels are herbivore, the high incidence of
antibodies can be related to environment, food or water contaminated with oocysts from
definitive hosts. In llamas, higher prevalence of T. gondii (25 %) antibodies was detected
compared to N. caninum (8.3 %). A higher prevalence of T. gondii (26.3 %) and N. caninum
antibodies (21.1 %) was found in the group of examined common elands. These animals were
included in several seroprevalence studies worldwide. In the Czech Republic, serum from 12
animals coming from ZOO was examined (Sedlak et al. 2006). Antibodies to N. caninum
were proved in one case, while T. gondii antibodies were not found. A low prevalence was
also proved in the group of examined bison (6.2 % for N. caninum and 12.5 % for T. gondii).
In the past, bison have been screened by IFAT in the Czech Republic. N. caninum antibodies
were not detected, nevertheless T. gondii antibodies were proved in 67 % of animals (Sedlak a
Bartova 2006). Antibodies to N. caninum were found in two water buffaloes (40%); T. gondii
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was proved only in one sample (20 %). In our study, T. gondii was detected in both tested
yaks. In the Czech Republic, T. gondii antibodies have been found in yaks and buffaloes, but
there was no detection of N. caninum antibodies in comparison to our results. The prevalence
in water buffaloes is very low worldwide and these animals appear to be immune to T. gondii
infection (Dubey 2010).

This study brings information about seroprevalence of T. gondii and N. caninum antibodies in
various groups of exotic ruminants in the Czech Republic. Compared to the previous research
in the Czech Republic, we detected for the first time both antibodies in barbary sheep, camels,
Ilamas bison and buffaloes. A higher incidence of T. gondii antibodies was proved in several
groups of animals and high prevalence of N. caninum antibodies in camels. The main sources
of infection are food and the water contaminated with T. gondii and N. caninum oocysts.
Therefore it is important to limit free movement of domestic animals (especially dogs and
cats) and stray animals to prevent contamination of food and environment with the oocysts of
these two parasites.
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Summary

In total, 579 individuals of fifty species of hummingbirds have been investigated for ectoparasites.
Collecting was conducted in years 2004 to 2014 on various locations in Costa Rica, Brazil, Paraguay,
Peru, and Honduras. Sixty-two hummingbirds of 20 species have been parasitized at least with one of
their four known genera of lice: Leremenopon (1), Myrsidea (2), Trochiloecetes (44) and
Ricinus/Trochiliphagus (14) including 24 of 28 host-louse association as new records, possibly some
new species. In two hosts were found lice of the genus Menacanthus, which is considered to be a
straggler.

Keywords: chewing lice; Trochilidae; Leremenopon; Myrsidea; Trochiloecetes; Ricinus;
Trochiliphagus

Introduction

Despite the relatively large number of hummingbirds, 336 species known today (Clements et
al. 2013), there is only 50 described species of chewing lice on hummingbirds, all belonging
to the order Amblycera and grouped into genera Leremenopon, Myrsidea, Trochiloecetes and
Ricinus/Trochiliphagus (Carriker 1963, 1960; Dalgleish a Price 2003a, 2003b; Mey 1983;
Oniki 1995; Oniki and Emerson 1982). In all, 37 species of hummingbirds (only 11% of all
species spectrum) were found to be parasitized. Genera Leremenopon (4 species) and
Myrsidea (3 species) were recently well described by Dalgleish and Price (2003a; b).
Revision of the genus Trochiliphagus was performed by Rheinwald (2007) and he
synonymized Trochiliphagus and Ricinus and declared that all 12 known species of the genus
Trochiliphagus should be one single species Ricinus jimenezi. Regarding genus
Trochiloecetes, presently, there is 30 valid species but unfortunately, most of them are based
on the description of one single female (in 11 species) or one single male (4 types). The aim
of this study is deepening knowledge about ecology of hummingbirds and their lice.

Material and Methods

Data were sampled at localities in Costa Rica, Brazil, Paraguay, Peru, and Honduras in years
2004 to 2014. Birds were caught by mist nets. Chewing lice were collected using fumigation
chamber method (Clayton and Drown 2001). Once sampled, unharmed birds were released
back to the wild. Lice were preserved in 96% ethyl alcohol. Subsequently, lice were identified
to the genus level, sexed, aged and deposited in the freezer on —72°C to enable molecular
studies. Specimens were deposited in the Department of Biology and Wildlife Diseases,
Faculty of Veterinary Hygiene and Ecology, UVPS Brno. Host names follow Clements et al.
(2013).

Results and Discussion

A total of 579 individuals of 50 species of hummingbirds were examined, and 62 birds of 20
species were parasitized. All four known genera have been found: Leremenopon (1 bird was
parasitized with louse/lice of this genus), Myrsidea (2), Ricinus/Trochiliphagus (14) and
Trochiloecetes (44). Twenty four of 28 host-lice association are reported for the first time, and
some are possibly new species. Remaining four host species have been known as hosts for the
lice genus found on them. Until proper revision and clarification of their status is done, lice
will remain identified to the genus level. Two genera of chewing lice were present in eight
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host species, but all bird individuals have been parasitized only by one lice genus. Sex ratio is
2:1 female to male and around one third of specimens are immature as reported by Clayton et
al. (1992); only report regarding ecology of hummingbird lice. Prevalence is 11% with mean
intensity 4,3 (range 1-33). Significantly high prevalence is present in Selasphorus flammula
(50%). Although prevalence appeared to be the same or higher than in Leremenopon and
Myrsidea, Menacanthus is considered to be a straggler. Rheinwald (2007), when
synonymized Ricinus and Trochiliphagus, based his study on investigation of only two
specimens from the same host. That leaves some open questions: 1. Does it exist only one
species of Trochiliphagus/Ricinus or more; 2. Whether the status of the genus Trochiliphagus
is valid or it is indeed part of the genus Ricinus; 3. Does the genus Ricinus occurring on
Passeriformes should be also divided into several genera? Application of modern enzymatic
and DNA technics may provide the answer.

Table 1: A list of parasitized hummingbirds (P* = parasitized/examined; % = prevalence; @ =
females; & = males; N = nymphs; T = total; * = new association; ** = straggler)

Host species pA % |Lice genusand countofhosts @ & N T

Amazilia candida 1/13 8 Ricinus/Trochiliphagus - 35 8

A. chionogaster 2/19 11 Ricinus/Trochiliphagus*1 2 - - 2

Trochiloecetes*1 5 9 6 20

Campylopterus hemileucurus | 1/43 2 Trochiloecetes* 14 7 12 33

Elvira cupreiceps 11 100 Trochiloecetes* - -1 1

Eugenes fulgens 4/26 15 Menacanthus**1 -1 - 1

Ricinus/Trochiliphagus*2 1 1 - 2

Trochiloecetes*1 1 - - 1

Eupherusa eximia 3/8 38 Ricinus/Trochiliphagus*1 1 - - 1

Trochiloecetes*2 1 2 4 7

E. nigriventris 3/5 60 Ricinus/Trochiliphagus*2 2 1 2 5

Trochiloecetes*1 1 -1 2

Heliodoxa jacula 1/10 10 Ricinus/Trochiliphagus* 1 - - 1

Chalybura urochrysia 321 14 Leremenopon*1 - -1 1

Trochiloecetes*2 3 1 12 16

C. canivetii 1/7 14 Ricinus/Trochiliphagus* - -1 1

Lampornis calolaemus 4/29 14 Trochiloecetes* 6 5 2 13

L. castaneoventris 2/5 40 Trochiloecetes™ 6 4 - 10

L. hemileucus 1/8 13 Ricinus/Trochiliphagus* - -1 1

Panterpe insignis 6/42 14 Menacanthus 1** - -1 1

Trochiloecetes*4 14 9 2 25

Myrsidea*1 1 - 1

Phaethornis atrimentalis 2/4 50 Trochiloecetes* 2 - - 2

P. striigularis 1/6 17 Ricinus/Trochiliphagus* 1 - - 1

P. superciliosus 10/75 13 Trochiloecetes 9 24 7 12 43

Myrsidea*1 - 16 7

Selasphorus flammula 11/22 50 Ricinus/Trochiliphagus 3 8 4 6 18

Trochiloecetes 8 7 1 7 15

Threnetes leucurus 1/3 33 Trochiloecetes* 7 4 1 12

T. ruckeri 4/30 13 Trochiloecetes* 10 1 7 18

Birds from species without lice | 202 - - - - - -
Total 62/579 11 118 61 90 269

Conclusion

Regarding low prevalence and mean intensity presented herein, and having scarce
descriptions and unreliable collecting technics in the past it is obvious that further studies are
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needed. Those studies should include a morphological revision of known species supported
with DNA analyses.
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Summary

Chewing lice of wild birds were examined in 2008-2012 in five national parks in Vietnam (Ba Be, Cuc
Phuong, Cat Tien, Binh ChauBi Doup Nui Ba). In generally, 639 birds of 115 species were examined.
A total of 176 birds of 53 spp. (prevalence 27%) were parasitized by lice of nine genera from
suborders Ischnocera and Amblycera. The birds examined were mostly passerines (597 ex., 103 spp.)
of 26 families. In passerines, 1196 lice were found in 161 birds of 48 spp. (prevalence 27%), the
prevalence and dominance is discussed in the paper. Only two birds were infested by more than 50
lice — Garrulax yersini (56 lice) and Zoothera dauma (72 lice). A total of 72 host-louse associations
were found, of which 61 new, including nine new species. Interesting association was found for
Cymbirhynchus macrorhynchos parasitized by Myrsidea claytoni (100% prevalence, n=32). This is
the first record of one species of Myrsidea from two distantly related hosts, an interesting case of
natural host-switching. While the original hosts belong to the family Pycnonotidae, C. macrorhynchos
to Eurylaimidae.

Key words: chewing lice; Amblycera; Ischnocera; Vietham; wild birds; passerines

Introduction

There are 889 birds recorded in Vietnam, of which 460 are known as hosts of 758 species of
chewing lice of 11 genera (Najer et al., 2014). However, before our study there were only ten
species recorded in Vietnam itself, with all the other species known from neighbouring
countries (Sychra et al., 2009). This purpose of this paper is to present new data on chewing
lice found in both northern as well as southern Vietnam.

Material and Methods

Our research of chewing lice of wild birds took place in 2008 and 2010 in territories of two
national parks (Ba Be and Cuc Phuong NP) in northern Vietnam, and in 2011 and 2012 in
four locations within three NP in southern Vietnam (NP Cat Tien, Binh Chau; NP Phuoc Buu
and Bi Doup; NP Nui Ba). In generally, 639 birds of 115 species were examined, 206 ex. of
43 spp. in northern Vietnam and 239 ex. of 50 spp. in southern Vietnam. The birds were
captured alive using mist nets, determined, examined and deloused as described in our
previous papers (Najer et al., 2012a, b, ¢, 2014; Sychra et al., 2009, 2014).

Results and Discussion

A total of 176 birds of 53 spp. (prevalence 27%) were parasitized by 1299 chewing lice (mean
intensity 7.4) belonging to nine genera from two suborders, Ischnocera: Alcedoecus,
Alcedofulla, Brueelia, Cuculicola, Meropoecus, Penenirmus, Philopteroides, Philopterus and
Sturnidoecus, and Amblycera: Menacanthus, Meromenopon, Myrsidea and Ricinus.

The birds examined were mostly passerines (93%, 597 ex., 103 spp.) from 26 families, the
other 42 birds belonged to orders Coraciiformes, Cuculiformes and Piciformes. In passerines,
1196 lice (mean intensity 7.4, mean abundance 2.0) were found in 161 birds of 48 spp.
(prevalence 27%; 47% of all species of examined passerines). The highest prevalences of
infestation were found on bulbuls (Pycnonotidae; 52%, 65 birds of 9 spp. were examined),
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babblers (Timaliidae sensu lato; 27%, 194 birds of 21 spp. were examined), and Old World
flycatchers (Muscicapidae; 18%, 110 birds of 18 spp. were examined). Concerning
dominance, both Amblycera and Ischnocera were equal, the most dominant genera were
Myrsidea (35%) and Brueelia (35%); other genera were less frequent: Menacanthus (16%),
Philopterus (10%), Philopteroides (4%), Ricinus (0.7%). Most of passerines (84%) were
infested by one louse species, 25 birds (16%) were infested by two louse species and one
Grey-eyed Bulbul (lole propinqua) was infested by three species of lice. Only two birds were
infested by more than 50 lice — endemic Collared Laughingthrush (Garrulax yersini) (56 lice)
and Scaly Thrush (Zoothera dauma) (72 lice). A total of 72 host-louse associations were
found, of which 61 are new, including nine new species out of which 7 belonged to the genus
Brueelia, 1 to Philopteroides and 1 to Myrsidea. Interesting host-louse associations was found
in Black-and-red Broadbill (Cymbirhynchus macrorhynchos). All 32 birds examined were
parasitized by Myrsidea claytoni. Mean abundance was 27.3, with intensity range 5-80 lice
per bird. This is the first record of one species of Myrsidea from very distantly related hosts.
While the original hosts of M. claytoni belong to the family Pycnonotidae, C. macrorhynchos
is a member of the family Eurylaimidae representing the Old World Suboscines. Therefore,
our record represents probably an interesting case of natural host-switching (Sychra et al.,
2014).
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Summary

Encephalitozoon cuniculi is obligate intracellular parasite infecting especially domestic rabbits,
however spontaneous infections have been documented in other mammalian species all over the
world. There are limited reports on encephalitozoonosis in wildlife that is why the aim of this study
was to detect the prevalence of antibodies to E. cuniculi in European hares. Blood sera from 701 wild
hares from the Czech Republic, the Slovak Republic and Austria were examined by indirect
immunofluorescence reaction (IFAT); samples with titer > 40 were marked as positive. The total
seroprevalence of E. cuniculi antibodies was 1.42 % with titres in the range 40 — 640. This is the first
detection of antibodies to E. cuniculi in hares showing that hares could be exposed to E. cuniculi
infection however with low rate.

Keywords: Encephalitozoonosis; serological examinations; IFAT; Czech Republic

Introduction

Encephalitozoon cuniculi was first identified in a group of laboratory rabbits in 1922 and
currently is considered a zoonotic parasite (Jordan, 2006). The most frequently infected
animals are domestic rabbits (Jeklova et al., 2010b); however spontaneous infections have
been documented in other mammalian species (Jordan, 2006). Encephalitozoonosis is a
chronic and latent disease leading to renal failure, encephalitis, disorders of brain and urinary
tract and may lead to death (Deplazes et al., 2000). The first description of
encephalitozoonosis in European hare (Lepus europeus) was in 2007 in Belgium when E.
intestinalis and E. hellem were diagnosed in the kidneys of an adult free-ranging hare with
multifocal wedge-shaped chronic interstitial nephritis. Fresh kidney tissue was examined by
real-time PCR and microarray (De Bosschere et al., 2007). In Europe, antibodies to E.
cuniculi were detected in various groups of domestic and wildlife animals but not yet in hares.

Materials and Methods

Blood sera from 701 wild European hares (Lepus europaeus) were serologicaly examined to
determine specific Encephalitozoon cuniculi antibodies. These samples were collected in the
Czech Republic (n = 245) from November 2004 to December 2005 in the regions of the
Central Bohemia, South Moravia and Olomouc; in the Slovak Republic (n = 211) from
November 2006 to March 2007 in the district of Nitra; and in Austria (n = 245) from October
to December 2005 in the federal lands of Lower Austria, Salzburg and Tyrol. All of the hare
were without apparent clinical signs and their blood was withdrawn by hunters and
veterinarians from their hearts. The sera were examined in the State Veterinary Institute,
Prague, the Czech Republic.

The sera were tested by the indirect immunofluorescence (IFAT) antibody test using the
commercial set MegaScreen Fluoencephalitozoon c. (Megacor Diagnostic, Horbranz, Austria)
containing positive and negative controls (rabbit serum) and anti-rabbit FITC conjugate. The
sera were tested with the basic dilution 1:40; the samples with titres > 40 were considered
positive. The slides were examined under the immunofluorescent microscope. In case of
positive samples, the green fluorescence was visible in the microscope; if there was a red
coloration of antigen (spores of E. cuniculi), the sample was considered negative.
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Results

In our study, 701 samples of blood sera from hares were used for serological examination.
Antibodies to E. cuniculi were detected in 10 (1.42 %) hares with prevalence 2.9 % (7/245),
0.8 % (2/245) and 0.5 % (1/211) in hares from the Czech Republic, Austria and the Slovak
Republic, respectively. The titres of E. cuniculi were detected in the range 40 — 640.

Discussion

Encephalitozoon cuniculi is a parasite that primarily infects rabbits (Jeklova et al., 2010a).
After infection, the specific antibodies to E. cuniculi could be detected by serological
methods; these antibodies remain in animals throughout their life (Deplazes et al., 2000).
Except rabbits and other domestic animals, antibodies to E. cuniculi were also detected in
wildlife and zoo animals (Guscetti et al., 2003). In 2007, E. intestinalis and E. hellem were
diagnosed in the kidneys of free-ranging European hare (Lepus europaeus) living in Belgium
(De Bosschere et al., 2007). It was one from five hares which were found dead in the same
area during one month. The visible kidney lesions were similar with lesions caused by E.
cuniculi in rabbits, nevertheless by help of methods of molecular biology it was proved as E.
intestinalis and E. hellem.

In our study, 701 samples of blood sera from hares were used for serological examination.
This is the first detection of E. cuniculi antibodies in hares. From that reason we can compare
our results just with similar studies done in European rabbits (Oryctolagus cuniculus)
belonging to the same order Lagomorpha. For example, the seroprevalence 24.7 % (20/81)
was detected by IFAT in wild rabbits in Australia (Thomas et al., 1997), 44.7 % (21/47) in
wild rabbits from the Slovak Republic tested by ELISA (Balent et al., 2004) and 3.9 %
(8/204) in wild rabbits from France tested by IFAT (Kiinzel and Joachim, 2010).

During years 1993 — 2012, there were several seroprevalence studies done in various groups
of animals from the Czech Republic. The serological prevalence in domestic animals was
much higher than the prevalence in hares from our study. One explanation for it may be the
fact that domestic animals could be more often in contact with rabbits which are the primary
hosts of E. cuniculi. Rodents also play an important role in spreading this infection because
they can contaminate the water and food with E. cuniculi spores. In the Czech Republic, high
prevalence of E. cuniculi antibodies were found in laboratory animals such as guinea pig,
Syrian golden hamster and rat (Chalupsky et al., 1979). E. cuniculi was also determined in
wild animals European otter (Lutra lutra), stone marten (Martes foina) (Hurkova and Modry,
2006), and wild mouse (Mus musculus musculus, M. m. domesticus) (Sak et al., 2011). Hares
may be primarily infected by ingestion of food and water contaminated with E. cuniculi
spores and when they become prey for foxes or other carnivores, encephalitozoonosis can
spread through other wild animals. In the Slovak Republic, the situation is similar as in the
Czech Republic. According to the results of serological studies done during years 1996 —
2010, much higher prevalences were also detected in domestic and other wildlife animals than
in hares from our study. In Austria, there are not seroprevalence studies, E. cuniculi was
determined by PCR in 6 % (16/268) of voles (Microtus arvalis) and in 7 % (6/86) of
European water voles (Arvicola terrestris) (Fuehrer et al., 2010); other groups of wild animals
have not been yet examined in this country.

Results of serological examinations may be variable due to many factors such as number of
animals, gender and their age because the risk of infection increases with the age of animals
(Dipineto et al., 2008). In case of hares and other wildlife, it is important if they live in rural
or urban environment; it can be affected also by the climate and geographic location.
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Summary

White-nose syndrome monitoring efforts in the Czech Republic also include collection of skin swabs
for bacterial culture to evaluate skin condition in different species of central European bats. Cultures
yielded a variety of bacterial isolates. Finally, we found phytopathogen Lonsdalea quercina isolated
from animal reservoir bat, Rhinolophus hipposideros. 16S rRNA gene sequencing and phylogenetic
analysis revealed that these isolates form a distinct lineage within the genus Lonsdalea, family
Enterobacteriaceae, and are most closely related to Lonsdalea. Further analysis based on two
housekeeping genes (infB and atpD) confirmed their position within the genus Lonsdalea. Lonsdalea
guercina is gram-negative facultatively anaerobic bacteria and is reported to cause disease in oaks.
This is the first evidence L. quercina in the Czech Republic. However the role of bats in its
transmission or as reservoir hosts is unknown yet.

Keywords: Lonsdalea; Rhinolophus; White-nose syndrome; 16S rRNA; housekeeping genes

Introduction

The majority of data on infection dynamics in bats originate from virology or parasitology
studies. Ectoparasites commonly found on bats or in bat habitats have been found to be
infected with Bartonella, Borrelia and Rickettsia species (Loftis et al., 2005; Reeves et al.,
2005, Billeter etal., 2012; Hornok etal., 2012), posing a potential risk of intra- and
interspecies transmission cycles between bats, humans and domestic animals (D’Auria et al.,
2010). Various studies have investigated infectious agents and bats, little is known about
actual bats role as a vectors for phytopathogens (Miihldorfer et al., 2010; Wong et al., 2007).
Although the ability of bats to transmit bacteria from trees is recorded (Buregyeyaet al.,
2014). Lonsdalea guercina is a particular gram-negative bacterium associated above all with
oak decline syndrome what has been reported in several European countries (Biosca et al.,
2003; Brady et al., 2012; Soria et al., 1997). The affected trees suffer progressive loss of
vigor, foliage reduction, and early leaf senescence. Under the bark is developed mucus, white
and stinky exudate with variable in size (reaching in some cases up to 20 cm) usually
appeared on bark surface of the lower trunk (Biosca et al., 2003). Newly is reported
Lonsdalea quercina, spp. populi which affects poplar species in Hungary (Toth et al., 2013).
The identification of bacteria was based on 16S rRNA sequencing and housekeeping genes
especially.

Material and Methods

White-nose syndrome monitoring efforts in the Czech Republic also include collection of skin
swabs for bacterial culture to evaluate skin condition in different species of central European
bats. Bat species were represented as follows: Myotis myotis (33), M. emarginatus (33), M.
daubentonii (22), M. bechsteinii (13), M. mystacinus (6), M. nattereri (9), and M. brandtii
(10). One hundred twenty-six samples from bats were cultured for bacteria in 2013. Bacterial
isolates obtained from bats were detected and identified by MALDI-TOF and sequence
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analysis of 16S rRNA gene. One selected strain was analysis based on two protein-encoding
genes infB and atpD. The gene atpD encodes the S-subunit of the ATP synthase (Ludwig et
al., 1993; Christensen & Olsen, 1998) and the infB gene encodes the translation initiation
factor 2, which is essential for the initiation of protein synthesis in prokaryotes (Laalami et
al., 1991). Genes have been used for phylogenetic investigation.

Results

Cultures yielded a variety of bacterial isolates including a phytopathogen. Pseudomonas and
Serratia bacteria were found consistently, followed by Artrobacter spp. Phytopathogen isolate
was identified as Lonsdalea quercina by MALDI-TOF. 16S rRNA gene sequence and
housekeeping genes (infB and atpD) showed high (99 %) similarity to Lonsdalea quercina
subs. britannica, the causal agent of bark canker and drippy nut disease of oaks.

1| Lonsdalea quercina subsp britannica LMG 26268 JF311443

JF3114431 Lonsdalea quercina subsp britannica LMG 26268
JF3114421 Lonsdalea quercina subsp britannica LMG 26267T

JF3114461 Lonsdalea quercina subsp britannica LMG 6054

100
our sample

F3114441 Lonsdalea quercina subsp britannica LMG 26269
84 \UF3114451 Lonsdalea quercina subsp britannica R-43661
JF3114381 Lonsdalea quercina subsp iberica R-43277
100 JF3114391 Lonsdalea quercina subsp iberica LMG 26265
\ELIFM 14401 Lonsdalea quercina subsp iberica LMG 26266

—
0.0005

Figure 1: Evolutionary relationships of taxa

Discussion

Therefore, it is clear that the phytopathogenic agent is present in the area of Moravian Karst
and this is the first evidence of L. quercina in the Czech Republic. The disease of oaks caused
by L. quercina was first described in Europe (Spain) in 1992. The affected trees show
progressive loss of vigour, foliage reduction, early leaf senescence and exudates from bark. A
similar condition was noted in oaks of Britain (Biosca et al., 2003" Brady et al., 2012). While
migratory animals are known to act as long-distance vectors for infectious agents, this bat
species (Rhinolophus hipposideros) is particularly sedentary, with the average movement
between summer and winter roosts between 5 to 10 km and the maximum reported migration
of up to 153 km (Heymer 1964 in Hutterer et al., 2005). The role of bats in its transmission or
as reservoir hosts is unknown yet. Possible transmission of Lonsdalea quercina on bats maybe
occurs after contact with contaminated plants, but no finding was observed on plants in the
area Moravian Karst. All bat species in the Czech Republic are insectivorous, and insects can
carry various microbial agents from affected trees. It was found that near of this area is
commerce horticulture what can have a potential role in transmission bacterium around. On
the other hand the actual role played by bats as reservoir or in disseminating zoonoses is still
enigmatic a multitude of zoonotic diseases are known to be associated with bats. Such
diseases including viral, bacterial, parasitic, fungal and rickettsial diseases, reported from all
over the world (Hornok et al., 2012, Meteyer et al., 2009, Wong et al., 2007). Feeding bats on
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the contaminated fruits and nectar were found carrying bacteria on their bodies (Buregyeya et
al., 2014) and it is not surprising that it can be similar with phytopathogens as Lonsdalea.

Conclusion

Phytopatogenic bacteria Lonsdalea quercina was isolated from a lesser horseshoe bat
(Rhinolophus hipposideros) when we monitor white-nose syndrome in the Czech Republic.
This is the first evidence of L. quercina in the Czech Republic. The role of bats in
transmission or as reservoir hosts is unknown yet. The lesser horseshoe bat may bio-indicate
presence of the phytopathogenic bacterium in broad-leaved forests of Moravian Karst and
phytopathologists should inspect the area for signs of oak disease and decline. What more,
deciphering the diversity and function of these microbes may provide insights into the roles
they play in maintaining health of bats.
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Summary

While P. destructans has been responsible for mass bat mortalities in North America, its virulence in
Europe has been questioned. To elucidate host—pathogen interaction between European bats and P.
destructans, we examined bats from the fungus-positive hibernacula in the Czech Republic. UV-
illumination guided wing biopsies were taken from 6 species for histopathology and electron
microscopy. Microscopy revealed oedema of the connective tissue and derangement of the fibroblasts
and elastic fibres associated with skin invasion by P. destructans. Inflammatory infection attracted
neutrophils at the interface between the damaged part of the wing membrane replaced by the fungus
and non-invaded tissue. We show lesions pathognomonic for WNS are common in European bats and
may include full-thickness fungal growth through the wing membrane equal to reports from N.
America. Inter-continental differences in mortality outcome of WNS therefore may not be due to
differences in the pathogen.

Keywords: Pseudogymnoascus destructans;WNS; Europe; inter-continental differences

Introduction

White-nose syndrome (WNS) has rapidly become a threat to six hibernating bat species in
the United States and Canada since its emergence in 2006 (Blehert et al., 2009). and
(Warnecke et al., 2012) described causal relationship between the fungus P. destructans
infection of Myotis lucifugus and induction of WNS, with subsequent mortality for both
North American and European isolates of the fungus. Mass mortalities have not been reported
in European bats, despite the presence of P. destructans in many European countries
(Martinkova et al., 2010; Puechmaille et al., 2011). These findings tend to support the ‘novel
pathogen hypothesis’, suggesting that WNS may have originated in Europe (Warnecke et al.,
2012). Little is known of host—pathogen interactions between European bats and P.
destructans, previous results having been based on histopathological studies on few
individuals (Pikula et al., 2012; Wibbelt et al., 2013). In addition, little is known of inter-
continental differences in infection with WNS fungus, therefore, the objectives of the present
study were to evaluate pathological findings associated with the WNS fungus infection using
non-lethal collection of suspected lesions from several European bat species for standard
histopathology and transmission electron microscopy (TEM).

Materials and Methods

We netted bats emerging from hibernacula from caves situated in the Moravian Karst, mines
in the Jeseniky Mountains, and pseudo-karst caves in the Podyji National Park from 15 April
to 3 May, 2013. Seventeen bats were collected: Barbastella barbastellus(1), Myotis
daubentonii(1), Myotis emarginatus(1), Myotis myotis(11), Myotis nattereri (1) and Plecotus
auritus (2). Wing-membrane biopsies were taken for histopathology and TEM, the samples
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being fixed in 10% neutral buffered formalin and 2% glutaraldehyde, respectively. Biopsy of
suspected WNS lesions was guided by trans-illumination of the wing with ultraviolet light.
Formalin-fixed paraffin embedded samples were cut into tissue sections of 5um and stained
with acid-Schiff stain. Glutaraldehyde-osmium fixed biopsies for ultrathin sections were
embedded in Epon—Durcupan mixture. The sections were then stained with 2% uranyl acetate
and 2% lead citrate and observed under a Philips EM 208 TEM (FEI, Czech Republic).
Classification of lesions as WNS-positive was based on diagnostic criteria (Meteyer et al.,
2009). Ethical permissions: No. 169/2011 in compliance with Law No. 312/2008 on
Protection of Animals against Cruelty, non-lethal sampling permissions were issued by
Nature Conservation Agency (01662/MK/2012S/00775/MK/2012, 00356/KK/2008/A0PK).

Results and Discussion

All bats selected for ultramicroscopic analysis exhibited pinpoint orange—yellow fluorescent
foci (range = 14-455 loci per left wing) and were PCR-positive for P. destructans.
Microscopic findings were consistent with the histopathological criteria for WNS diagnosis,
with fungal infection stages from superficial colonization of skin to tissue-invasive growth
observed in sections from all bats examined. The most frequent lesions in WNS-positive
sections were cup-like erosions packed with P. destructans hyphae locally invading the
dermis. Severe invasive infection spanning the full thickness of the wing membrane was
found in two specimens (M. daubentonii and P. auritus;. TEM images provided higher
resolution and finer detail than light microscopy, enabling comparison of successive P.
destructans infection stages on the wing membrane. Fungal hyphae penetrated and separated
stratum corneum layers on both sides of the wing membrane. Other layers of skin had an
orderly structure with no sign of inflammation at sites of superficial skin colonization by the
fungus.

In the most common cupping erosions were observed flattened layers of stratum corneum
with some fungal hyphae become detached from the non-keratinized epidermis. Packed
fungal hyphae erode close to the epidermal/dermal interface while individual hyphae
penetrate between elastic fibres within the oedematous dermis. Closer look at skin pathology
spanning the full thickness of the wing membrane revealed a marked inflammatory neutrophil
infiltration at the interface between the damaged part of the wing membrane replaced by the
fungus and membrane tissue not yet invaded by the pathogen. Ultramicroscopy revealed
oedema of the connective tissue and derangement of the fibroblasts and elastic fibres
associated with an overwhelming invasion by P. destructans.

We demonstrate that P. destructans is virulent for European bats under natural infection
conditions. Because we do not also observe the morbidity and mortality associated with WNS
in North America, it is likely that these outcomes of the disease are the result of yet
unidentified determinants associated with the host, the agent and the environment. Our
findings support the idea that inter-continental differences in bat mortality may not be due to
differences in the pathogen itself (Warnecke et al., 2012). Furthermore, there is no support for
the hypothesis that bat species in Europe are completely resistant to P. destructans infection
(Warnecke et al., 2012; Wibbelt et al., 2013). Indeed, it is clear that natural fungal infection of
European bats can result in severe lesions and not just a mild form restricted to the epidermis,
as suggested in the latest pathological study (Wibbelt et al., 2013). The M. myotis we
examined showed extensive skin infection, yet survived the hibernation season.While there
can be little doubt that such extensive WNS infection must contribute to bat morbidity, we
have no data on winter torpor pattern, hibernation behaviour or alteration in homoeostasis for
the specimens sampled; hence, our data cannot be directly aligned with the factors underlying
mortality in North America (Warnecke et al., 2012, 2013). Host—pathogen interaction can
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result in evolution of resistence or tolerance defence mechanisms against infection. Apart
from resistance mediated by the immune system, hosts can tolerate a pathogen’s presence by
reducing its adverse effect on their fitness. While European bats seem tolerant of wing
membrane infection, skin damage is linked to pathophysiology of WNS and mortality in
American bats (Warnecke et al., 2013). Host fitness parameters plotted against pathogen
burden distinguish between resistance and tolerance, bats sampled in the present study were
not severely emaciated. Therefore, our data supports a lack of resistance to the infection.

While we cannot reach conclusions as to which attributes allow European bat species to
survive P. destructans infection, our findings highlight the importance of inter-continental
comparative studies on susceptibility, fungal load and transmission, total affected wing/body
surface area, behavioural and physiological traits, hibernation environment and interplay
between fungal pathogenic mechanisms and host defences in bat species.
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Summary

Worldwide there are cave complexes, old mining tunnels, attics of buildings and other places that use
bats as a place of refuge, hibernation and reproduction. There are located different species of bats,
and each of these places has its own specific bioclimate. These places vary, depending on which
altitude and in which climate zone they are located in. All these factors interact on the incidence of
infectious diseases and the length of the bat hibernation. The result of adverse weather conditions,
disease incidence of white nose syndrome, the originator of the mold Pseudogymnoasces destructans.
Hibernation period of bats is often due bioclimatics shortened, resulting in an increased incidence of
infectious diseases and also increased mortality.

Keywords: bats; bioklimate; hibernation; Pseudogymnoasces destructans

Uvod

Vsetkych 28 druhov netopierov vyskytujicich sa na tizemi Slovenskej republiky patri do
skupiny chranenych zivo¢ichov podliehajicich legislativnej ochrane na nérodnej
a medzinarodnej Grovni. Druhy netopierov, ktoré ziju na Slovensku vytvaraji ¢asto pomerne
pocetné zoskupenia — letné reprodukéné kolonie, pariace zoskupenia na jesenl alebo aj
niekol’kotisicové agregacie na zimoviskach. Velkost skupin je rozdielna u jednotlivych
druhov. Netopieri rok za¢ina v januari hlbokym zimnym spankom na bezpec¢nych miestach,
kde st pomerne stabilne klimatické podmienky. Preberaji sa ked’ ustipi zima - prevazne v
marci alebo aprili. Niekol'’kokrat sa preberaji spontanne aj pocas zimy, aby doplnili zasoby
vody alebo nie¢o ojedinele aj ulovili. Ak st podmienky na zimovisku nevhodné, netopiere sa
prebudia a preletia na iné. V tomto obdobi su velmi zranitel'né a citlivé na vyruSovanie
nachylné na ochorenia. Jar, v obdobi od marca do aprila, je charakteristickd migraciou na
miesta reprodukcie, kde sa zoskupujii takmer vyluéne samice. Samcekovia v tomto Case st
zvicSa oddelene v malych skupinkach. Mlad’atd sa rodia v juni a juli, pricom samicky mozu
mat’ jedno, prip. dve mlad’atad do roka. Mlad’ata kfmia mliekom a oskoro za¢nu uz sami lietat’
a lovit hmyz. V septembri je uZ mlad’a na nerozoznanie od dospelého jedinca. V jeseni sa
zasa zoskupuju kvoli pareniu. U viacerych druhov sa samec pari s viacerymi samicami v
takzvanom hareme. Su to velmi Specifické prisposobenia ako prekonat v ramci
reprodukéného cyklu nepriaznivé obdobie (1).

Material a metody

V roku 2014 sme spolu s ¢lenmi SON (Spolo¢nost’ pre ochranu netopierov na Slovensku) na
zéklade vynimky MZP SR pre UVLF v Kogiciach a pre ¢lenov organizacie SON vykonavali
monitoring vyskytu a prakticku ochranu netopierov v oblasti banskych §t6Ini v okrese Banska
Stiavnica. Zaroveit sme vykonali monitoring vyskytu ochorenia Syndrému bieleho nosa,
merania teploty a vlhkosti vzduchu pomocou Analégového vlasového vlhkomera s teplomera
Koch 45207.

Monitoring sa vykonaval v starych banskych dielach v Stiavnickych vrchoch na katastralnych
uzemiach miest a obci Hodrusa - Hamre, Voznica, Svity Anton a Banskd Stiavnica. Ako
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lokality odchytu sme vybrali nasledovné banské diela — Stoliia Anton, Baniste - Kopanice

(Banska Stiavnica).
Kazdy jedinec bol klinicky prehliadnuty, identifikovany, zaevidovany a zdokumentovany.
Vysledky

Informacie a vysledky ziskané z monitoringu starych banskych diel ako aj pocty a druhy
sledovanych jedincov su zhrnuté v tabul’ke 1.

Tabul’ka 1: Zhrnutie vysledkov

R Pritomnost’
Miesto Datum Te(E) lota | Vihkost Pocet Druhy plesiiovych
(°C) (%)
povlakov
At 15 Myotis myotis
Slfia | 15159014 | 7 85 Barbastella Neg.
Anton 7
barbastellus
Baniste - . i
Kopanice 13.12.2014 6 95 5 Myotis myotis Neg.
o 20 Myotis myotis
Dediend | 1, 192014 | 5 92 Barbastella Neg.
Stolna 8
barbastellus
Juraiova 9 Myotis myotis
rJova 1 94122014 | 8 95 Plecotus Neg.
Stolna 6 .
auriculatus
y 22 Myotis myotis
Bana 1 14152014| 5 90 Rhinoloph Neg
Sopfer o 10 Ninolopnus '
hipposideros
Diskusia

Najviac pripadov ochorenia White nose syndrome (WNS) je pozorovanych v Severnej
Amerike, kde bolo ochorenie aj prvy krat popisané a odkial’ sa pravdepodobne rozsirilo. WNS

bol prvykrat zaznamenany v roku 2006 na netopieroch z jaskyne Howes Cave v §tate New
York, USA (2).

Uz vroku 2013 americki chiropterolégovia napocitali 113 premorenych lokalit od
chladnejsich oblasti Kanady az po teplé oblasti USA na juhu v Alabame (3).

Pseudogymnoasces destructans je psychrofilny druh plesne s optimalnym rastom v
laboratornych podmienkach pri teplote 4 — 14°C (4).

Podl'a Bucklesa a Ballmanna je optimalne teplotné rozmedzie pre rast plesne P. destructans
Vv laboratornych podmienkach od 4 do 10°C. Toto rozmedzie je podobné sezénnym teplotam
na zimoviskach netopierov, kde méze rast’ celoro¢ne a tak vytvarat’ rezervoar nakazy. Rast
plesne sa zastavi, ak teplota prostredia vystupi nad 20°C (5).

Rhinolophus hipposideros je zvlastny druh, pretoZe zije a hibernuje vylu¢ne osamelo, pocas
hibernacie visi voI'ne na exponovanych miestach, kridlovymi membranami si zakryva horna
Cast’ tela. Je schopny hibernovat’ aj pri vyssich teplotach, ale vyZaduje stabilni mikroklimu. R
hipposideros je tiez najhojnejs$im sledovanym druhom v zime. Predpokladany pocet tychto
netopierov na ¢eskych zimoviskach je viac ako 50% zo vSetkych netopierov (nepublikované
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udaje, Slovenska spolocnost’ pre ochranu netopierov). Z hladiska Zivotného prostredia,
hustoty a schopnosti prenosu nakazy patri Rhinolophus medzi zanedbatel'né druhy (6).

Zaver

Celkovo sme zdokumentovali 102 jedincov réznych druhov insektivornych netopierov. Ani
na jednom znich sme nezaznamenali pritomnost’ povlakov plesne Pseudogymnoasces
destructans, aj ked podmienky pre rast plesne boli idealne. VSetky banské dicla mali
optimélne klimatické podmienky pre hibernaciu netopierov a neboli zaznamenané Ziadne
vyrazné klimatické vykyvy. Z vysledkov nemozno presne urcit’, Ze sa dané ochorenie v hami
vybratych lokalitach nevyskytuje, nakol’ko sme nemohli fyzicky zrealizovat' dokumentaciu
vSetkych jedincov na danom mieste.
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Summary

Zoonotic bacterial pathogens causing gastrointestinal diseases in humans, e. g. Salmonella spp.,
Campylobacter spp., Staphylococcus aureus, Listeria monocytogenes, enterotoxigenic and
verotoxigenic Escherichia coli, has been isolated from many sources including exotic animals. In this
study, the occurrence of these zoonotic pathogens was monitored in exotic animals (reptiles, guinea
pigs, rabbits, ferrets, and exotic birds) kept in households. The samples of nasal and rectal swabs were
collected and further investigated using the reference methods (CSN EN 1SO). From 87 examined
animals (66 reptiles, 18 mammals and 3 birds) 13 strains of Salmonella spp. (in 10 animals), 2
enterotoxigenic Escherichia coli strains (in 2 animals) and 3 strains of Staphylococcus aureus (in 3
animals) were isolated. The obtained isolates of Salmonella spp. belonged to several different
serotypes. The results of this study confirm that exotic animals, especially reptiles kept as pet animals
pose an important source of zoonotic bacteria, mainly Salmonella spp.

Keywords: Salmonella spp.; Listeria monocytogenes; Campylobacter spp.; Staphylococcus aureus;
Escherichia coli; ETEC; VTEC

Uvod

V domécnostech jsou Casto chovadna zvifata exotickych druhl, kterd mohou byt osidlena
riznymi baktériemi, véetné pltivodcii zoondz. Pti uzkém kontaktu lidi se zvitaty hrozi riziko
pfenosu patogenil mezi zvifetem a majitelem, coz mize nasledné vést k rozvoji onemocnéni.
V rdmci na$i studie jsme u exotickych zvitat sledovali pfitomnost vybranych zoonotickych
bakterii zpisobujicich zejména gastrointestinalni onemocnéni ¢lovéka. Konkrétné se jednalo
o baktérie Salmonella spp., Campylobacter spp., enterotoxigenni (ETEC) a verotoxigenni
(VTEC) kmeny Escherichia coli (E. coli), Staphylococcus aureus (S. aureus) a Listeria
monocytogenes (L. monocytogenes). Studie zaméfujici se na detekci a charakterizaci téchto
agens u exotickych zvitrat chovanych v zajeti byly v minulosti realizovany v riznych zemich
(napf. Piasecki a kol., 2014, Espinosa Gongora a kol., 2012). Podobna studie vSak dosud
nebyla v ramci Ceské republiky zpracovana. Screening vyskytu téchto patogenii byl proveden
u souboru plazt, drobnych savct a ptakti chovanych v domacnostech a na Klinice chorob
ptakd, plazli a drobnych savcl Veterinarni a farmaceutické univerzity Brno.

Material a metody

U kazdého zvifete byly provedeny dva vytéry odbérovymi tampony — u savci z nozder a
rekta, u plazii a ptakt z kloaky a dutiny ustni. Po odbéru byly tampony vlozeny do
transportntho média dle Amiese (Copan, Italie). Spektrum vySetfovanych patogenti
zahrnovalo u rektalnich/kloakalnich vytéri celkem pét patogentt (Campylobacter spp.,
Salmonella spp., E. coli, S. aureus, L. monocytogenes), u nasalnich/oralnich vytéra byla
vysetfovana piitomnost L. monocytogenes a S. aureus. Vzorky byly na ptitomnost Salmonella
spp. vysetiovany v souladu s normou CSN ISO 6579. Suspektni kolonie byly konfirmovany
metodou sklickové aglutinace za pouziti komercnich antisér (Denka Seiken, Japonsko,
BioRad, Francie). Pozitivni zvifata byla vySetfena opakované (jedno opakovani). Spolu s nimi
byly vySetfeny stéry z prostiedi terarii a zvifata, kterd byla pfi prvnim vySetfeni negativni, ale
obyvala stejnou ubikaci jako pozitivni piipady. Podle normy CSN ISO 4831 byly vzorky déle
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vySetieny na pritomnost E. coli. Enterotoxigenni kmeny byly identifikovany metodou
multiplex PCR — detekce gentt LT a STa (Alexa a kol., 1997). Vysetieni na pfitomnost S.
aureus bylo provedeno podle modifikované normy CSN ISO 6888. Stéry byly po pomnoZeni
Vv pufrované peptonové vodé¢ vyockovany na médium Baird Parker a suspektni kolonie byly
konfirmovany metodou multiplex PCR — detekce genu SA 442 (Martineau a kol., 1998).
Detekce Campylobacter spp. byla provedena podle modifikované normy CSN ISO 10272, u
L. monocytogenes pak podle CSN ISO 11290-1.

Vysledky

Vytéry byly ziskany od 87 zvifat, ztoho 66 plazli, 18 savci a 3 exotickych ptaku.
Z vySetfovanych patogent byly zachyceny baktérie rodu Salmonella spp., ETEC a S. aureus.
Salmonella spp. byla detekovana u 10 zvifat (11,5 % ze vSech zvifat). Opakovanymi
vySetfenimi téchto zvifat bylo ziskano celkem 13 izolatd. VSechny tyto izolaty pochazely od
plazi a nalezely k riznym sérotyptim (Tab. 1). Opakované bylo vySetfeno 8 zvifat. Ve stérech
z prostiedi terarii byly zachyceny 2 izolaty salmonel sérotypu S. 11 40:g,t:- a S. Fluntern.

Tabulka 1: Pfehled ziskanych izolath salmonel a jejich sérotypl

¢, Pivod izolatu if;ﬁi:fi Ch;f/(;(tlele Prvni vySetieni/ sérotyp Druhé vysetieni/ sérotyp
1. Zelva vroubena 1 A S.111,13,23:229:1,5 negativni

2. Gekonc¢ik no¢ni 2 A S. 1140:g,t:- S. Tennessee

3. Gekon¢ik noéni 2 A S. Fluntern pozitivni, dosud neuréeno
4, Gekon¢ik noéni 2 A S. Fluntern pozitivni, dosud neuréeno
5. Zelva nadherna 1 A S. Enteritidis negativni

6. Gekoncik no¢ni 1 A negativni pozitivni, dosud neurc¢eno
7. Gekoncik no¢ni 1 A negativni S.116,8:g,m,t:1,7

8. Gekoncik no¢ni 1 A negativni S. 116,7:g,m,t:e,n,x

9. Agama vousata 1 B pozitivni, dosud neuréeno neprovedeno

10. Zelva zelenava 1 B pozitivni, dosud neuréeno neprovedeno

11. Stér z teraria T2 1 A S. 1140:g,t:- neprovedeno

12. Stér z teraria TS 1 A S. Fluntern neprovedeno

Dale byly izolovany 3 kmeny S. aureus (ze 3 savcil - morcat) a 2 izolaty ETEC ze 2 plazi. L.
monocytogenes, ani Campylobacter spp. nebyly u vySetifovanych zvitat detekovany.

Diskuse

Screening vyskytu vybranych patogent byl proveden u riiznych druhii exotickych zvirat
chovanych v zajeti. NejvétSi Cast studie piedstavovali plazi vzhledem k castému nosiCstvi
zoonotickych patogend, predevSim salmonel (Piasecki a kol., 2014). Pocet plazi pozitivnich
na pritomnost Salmonella spp. v nasi studii (15,2 %) byl ve srovnani s dostupnymi studiemi
nizsi. V Polsku bylo pozitivnich 32,6 % zvitat (Piasecki a kol., 2014), v Némecku a Rakousku
54,1 % zvitat (Geue a Loschner, 2002). Metoda prikazu salmonel byla v obou ptipadech
shodné s pfistupem uzitym v nasi studii (EN ISO). Rozdily v prevalenci salmonel napftic
studiemi lze vysvétlit vysSim poctem vySetfovanych zvitat, kterd pochazela z riznych zdrojt.
Dale lze zohlednit, Ze v nasi studii byl odebiran pouze vytér a v zahrani¢nich studiich trus. U
odbéru trusu je vysS$i pravdépodobnost zachytu patogena, diky veétSimu mnozstvi
vySetifovaného materidlu. ProtoZe jsou salmonely schopné Sifit se s trusem infikovanych
(kolonizovanych) zvifat do prostfedi (Bauwens a kol., 2006), provedli jsme také stéry
z terarii, ve kterych byla chovédna zvifata s potvrzenym vyluCovanim salmonel. Sérotyp
ziskany z prostiedi teraria T2 (S. 11 40:g,t:-) se lisil od sérotypu ziskané¢ho od dvou pozitivnich
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zvirat z tohoto teraria (S. Fluntern). Je znamo, ze jeden plaz miize byt nositelem vice sérotypt
soucasné (Seibeling a kol., 1975), pozitivni jedinci tedy mohli nést i sérotyp izolovany
Z prostiedi, ktery se ovSem nepodatilo v tomto piipad¢ detekovat. Tuto teorii podporuje také
nalez dvou riznych sérotypt (S. Il 40:g,t:- a S. Tennessee) u jednoho z plazii. Opakovana
vysetieni ukézala, ze z 5 pozitivnich zvifat (nesoucich sérotypy S. Il 1,13,23:229:1,5; S.
Fluntern; S. 11 40:g,t:- a S. Enteritidis) byla 3 zvifata pfi druhém vySetfeni opét pozitivni.
Jedno z téchto zvitat vylucovalo pii druhém vySetfeni jiny sérotyp (S. Tennessee), nez pii
prvnim vySetfeni (S. Il 40:g,t:-). U dalSich dvou ztéchto zvifat se sérotyp ziskany
opakovanym vysetfenim dosud nepodafilo urcit. Tii pivodné negativni jedinci (chovani
V terariu spole¢né s pozitivnimi), byli pfi druhém vySetfeni pozitivni. Dvé z téchto zvitat
vyluCovaly sérotypy S. Il 6,8:9,m,t:1,7 a S. II 6,7:g,m,t:e,n,X, tyto se neshodovaly se sérotypy
ziskanymi od ostatnich zvifat z tohoto teraria (S. Il 40:g,t:-; S. Tennessee; S. Fluntern). U
ttetitho zvifete nebyl sérotyp dosud urcen. Tyto vysledky odpovidaji ptredpokladu, ze je
Salmonella spp. vylucovana trusem infikovanych zvifat nepravideln¢ (Geue a Ldschner,
2002). Toto tvrzeni déale podporuje skutecnost, ze ve stéru zterdria TS5 byla izolovéna
Salmonella spp., ackoliv zvitata z této ubikace (celkem 6) byla negativni, tedy byla vySetfena
pravdépodobné v obdobi nevyluovani patogena. Lze ztohoto odvodit, Ze pro detekci
salmonel u plazti je nutné vice nez jedno vysetfeni. Dale tyto vysledky poukazuji na
skute¢nost, Ze plazi mohou byt nositeli rozmanitého spektra sérotypti salmonel (Pasmans a
kol., 2008). S. aureus byl izolovan z nasalnich vytéru tii morcat. Zvifata obyvala spole¢nou
ubikaci, patogena si tak mohla pfedavat pfimym kontaktem. Studie provedena v Kodani u
savcel i plazti udava 40,4% prevalenci S. aureus u savcl, pfiCemz tato je srovnatelna
s prevalenci S. aureus v humanni populaci. Plazi byli v této studii negativni, coz indikuje, ze
pravdépodobné nejsou prirozenymi hostiteli této bakterie (Espinosa Gongora a kol., 2012).
Také vna$i studii nebyl S. aureus detekovan u Zadného z plaz. DalSim z izolovanych
patogeni byla ETEC ziskand z kloakélnich vytéri dvou plazi. Prevalence ETEC byla
studovana u exotickych zvifat v Jizni Africe, kde byl identifikovan jeden kmen u ptika
(Mtshali a kol., 2012). Nizkou prevalenci v nasi 1 africké studii Ize vysvétlit tim, ze ETEC
kmeny maji variabilni schopnost vazat se na enterocyty rtiznych druhii zvifat (Zhang a kol.,
2006). L. monocytogenes a Campylobacter spp. nebyly vnasi studii detekovany.
Z dostupnych zdroji vSak vyplyvd, Ze se u exotickych zvifat vyskytuji, napt. 11,5%
prevalence L. monocytogenes u plazii v Némecku (Weber a kol., 1993), nebo 44,8%
prevalence Campylobacter spp. u plazi v Nizozemsku (Gilbert a kol., 2014).

Zavér
Vysledky studie potvrzuji, Ze exotickd zvifata chovand v domécnostech mohou byt
rezervoarem zoonotickych bakterii, zejména salmonel.
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Klist’ luzni (Haemaphysalis concinna) — podcenovany vektor?
Haemaphysalis concinna — underestimated vector?

Rybaiova Markéta, Siroky Pavel

Ustav biologie a chorob volné Zijicich zvifat, Fakulta veterindrni hygieny a ekologie, Veterindrni
a farmaceutickd univerzita Brno

Summary

Haemaphysalis concinna is in the Czech Republic present only in area of South Moravia. It inhabits
humid lowlands along rivers and deciduous forests. Its occurrence has seasonal peaks — adults are
most common from April to September, according to outdoor temperature. It is known vector of many
tick borne diseases. We tested 87 H. concinna for presence of tick-borne pathogens during our study.
Ticks were collected by flagging during 2009 — 2011 on different localities in the South Moravia.
Surveyed pathogens — Anaplasma spp., Babesia spp., Theileria spp. — are causative agents of diseases
of domestic animals and also have a zoonotic potential. We carried out diagnostic PCR; species
determination was done by sequencing and consecutive BLAST analysis. We confirmed presence of
Anaplasma phygocytophilum in 11 ticks (12,6 %) and presence of babesia similar to B. canis in two
ticks (2,3 %). We did not confirmed presence of Theileria spp.

Keywords: Haemaphysalis concinna; Anaplasma phagocytophilum; Babesia; anaplasmosis;
babesiosis; theileria

Uvod

Vzhledem ke stoupajici incidenci klistaty prenosnych onemocnéni jsme se v ramci této studie
zaméfili na epidemiologicky opomijeny druh klistéte vyskytujiciho se na tzemi Ceské
republiky a na patogeny, které muze pienaset. Klist' luzni (Haemaphysalis concinna) se
v Ceské republice vyskytuje pouze v oblasti jizni Moravy, kde obyva vlhké nizinné biotopy
zejména v okoli listnatych lest v povodi feky Moravy. Vyskytuje se sezonné, vrchol aktivity
dospélcti se nachdzi mezi dubnem a zafim v zévislosti na okolni teploté. Jeho hostitelské
spektrum je podobné spektru sympatricky se vyskytujiciho klistéte obecného (Ixodes ricinus).
V ramci diagnostiky jsme se zaméfili na tfi patogeny, které zptsobuji onemocnéni domaécich 1
hospodatskych zvifat a zaroven maji zoonoticky potencial.

Anaplasma phagocytophilum zptsobuje akutni hore¢naté onemocnéni ¢lovéka i zvifat,
zejména psu, prezvykavcel a koni. Tato bakterie napada granulocyty a nemoc muze byt fatalni
(Stuen et al. 2013). Rod Babesia zahrnuje protozoarni parazity, ktefi napadaji erytrocyty a
zpusobuji hemolytické onemocnéni zvifat 1 lidi. Zoonoticky potencial maji v Evropé tii
zastupci, konkrétn¢ B. divergens, B. microti a B. sp. EUl. Vsechny tfi jsou pfenaseny
klistétem obecnym (Kjemtrup a Conrad 2000). Theilerie napadaji leukocyty a theilerioza se
popisuje hlavné u skotu (Bishop et al. 2004).

Material a metody

V ramci studie jsme vySettili 87 klisth luznich. Tato klistata byla navlajkovéna z vegetace
Vv pribéhu let 2009 az 2011 na izemi jizni Moravy. Extrakci DNA jsme provedli metodou
alkalické hydrolyzy. Jeji princip spodiva ve vateni rozdrcenych klistat v roztoku hydroxidu
amonného (Rijpkema et al. 1996).

Pro zjisténi pfitomnosti anaplasem jsme pouzili metodu nested PCR, kterd amplifikuje cca
430 bp dlouhy usek genu pro 16S rRNA (Majlathova et al. 2011). Babesie jsme detekovali
taktéz metodou nested PCR, ktera amplifikuje cca 790bp dlouhy tisek genu pro 18S rRNA
(Jefferies et al. 2007). Pro diagnostiku theilerii jsme zvolili PCR pro amplifikaci cca 620bp
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dlouhého useku genu pro 18S rRNA (Fuehrer et al. 2013). Pozitivni PCR produkty jsme
precistili komerénim kitem Gel/PCR DNA Fragment Extraction Kit DF100 (Geneaid Biotech
Ltd., Taiwan) a poslali na sekvenaci (Macrogen, Nizozemi). Ziskané¢ sekvence genil jsme
upravili v programu Mega6 (Tamura et al. 2013) a naslednou druhovou determinaci jsme
provedli porovnanim s databazi GenBank v programu BLAST (Altschul et al. 1990).

Vysledky

PCR a nésledna BLAST analyza potvrdily ptitomnost A. phagocytophilum v 11 H. concinna
(12,6 %) a ptitomnost izolatu geneticky blizkého B. canis ve dvou H. concinna (2,3 %).
Pritomnost zastupct rodu Theileria jsme nepotvrdili.

Diskuse

Piestoze A. phagocytophilum nebyla v klistich popsana, jeji pfitomnost jesté nemusi nutné
znamenat schopnost klistéte timto patogenem infikovat své hostitele. Pfitomnost parazita
blizkého B. canis je zajimava z hlediska hostitelské specifity na urovni vektora, protoze
ptirozenym vektorem B. canis je pijak luzni (Dermacentor reticulatus) (Kubelova et al.
2011). Zaroveii na uzemi CR doposud nebyla pfitomnost tohoto parazita popsana, takze neni
pravdépodobné, ze by se klist’ nasal na infikovaném hostiteli. U tohoto izolatu bude vhodné
diagnostiky doplnit jest¢ amplifikaci celého genu pro 18S rRNA pro definitivni druhové
urceni.

Zavér

Piestoze je klist luzni opravdu minoritnim druhem klistdte na tizemi CR a jeho areal vyskytu
je omezeny pouze na jizni Moravu, nemél by byt piehlizen jako potencialni vektor zavaznych
onemocnéni. Nami potvrzeni parazité by mohli byt timto kliStétem pfenaSeni a ohroZovat tak
nejen zvirata v domacich a hospodaiskych chovech, ale i ¢loveka.

Podékovani
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