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Predmluva

Slovo uvodem

Leto$ni, jiz XX. ro¢nik konference, se kond v roce 100. vyro¢i zalozeni Vysoké Skoly
zvérolékarské. Tak, jak si postupné tato instituce upeviovala své postaveni v ramci vysokého
Skolstvi stiedni Evropy, tak si i tato konference béhem dvaceti let svého potadani upevnila
své misto v postgradudlnim univerzitnim vzdélavani. S postupujicim Casem a vyvojem
spolecnosti se do popiedi zdjmu dostava, kromé schopnosti komunikovat a umét prezentovat
své vysledky, 1 vzajemny vztah Skolitele a studenta DSP. Posilovani schopnosti predavat
zkusenosti a dovednosti mladym lidem je nedilnou a nezbytnou soucasti dovednosti
akademického pracovnika a souc¢asné hnacim motorem posunu védéni.

Prejme si tedy do dalsi dvacitky konanych ro¢nikli konference mnoho nadSenych a
iniciativnich studentii, motivovanych erudovanymi skoliteli s cilem posilovani dobrého jména
nasi Alma mater kvalitnimi védeckymi vysledky.

prof- MVDr. Lenka Vorlova, Ph.D.
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Sekce 1

Sledovani hygienické uirovné prostiedi v pribéhu pripravy pokrmii
v provozovnach zavodniho stravovani

Monitoring of the hygiene standards environment during the preparation
of meals in the catering establishments

IStrejéek Jan, 'Bogdanovifova Katefina, 2’ Duskova Marta, 'Kamenik Jozef

1Ustav gastronomie, *Ustav hygieny a technologie mléka, Fakulta veterindrni hygieny a ekologie,
Veterinarni a farmaceutickd univerzita Brno
30ddeélent bakteriologie, Vyzkumny ustav veterindrniho lékai'stvi, Brno

Summary

The study focuses on the identification of microbiological hazards as a risk factor for professionally
prepared meals in canteens (closed units). There were six public canteens. In the period of time from
Spring 2016 to Winter 2017, 206 samples were taken, 136 of them being from the catering premises
and 70 samples were obtained from the hands of food handlers. The smears were taken by a sterile
abrasive sponge at the catering premises and using a Glove-juice method to get samples from the
hands. The results were monitored by food-borne agents, Staphylococcus aureus (11.7 %), Bacillus
cereus (36. 9%) and Listeria monocytogenes (0.5 %). In addition, the presence of Escherichia coli
(17.0 %), as well as the most frequent diseases of foodborne agents Salmonella spp. and
Campylobacter spp., which were not detected, were investigated Microbial condition of catering
facilities in the Czech Republic can be accounted at least risky, considering the presence of foodborne
agents. Due to possible danger of alimentary intoxication, monitoring of potentially pathogenic
bacteria in catering facilities is the first step to ensure quality and safety of the meals being served.

Keywords: canteen; food safety; foodborne pathogen; good hygiene practices; Bacillus cereus,
Staphylococcus aureus; Listeria monocytogenes, Escherichia coli

Uvod

K otravé z jidla dochdzi piedev§im zdivodu konzumace potravy kontaminované
mikroorganismy nebo jejimi toxiny. Kontaminace potravin ¢i pokrmil je spojovana
s neadekvatnimi metodami uchovavani potravin, nehygienickou manipulaci s potravinami,
kiiZovou kontaminaci z ploch pfichazejici do pfimého styku s potravinami nebo pfimo
z pracovnikll provozu stravovacich sluzeb (Barrie, 1996). Nezddouci kontaminace potravin
béhem vareni, ktera vede k vypuknuti onemocnéni z potravin, mize predstavovat nebezpeci
pro zdravi spotiebitelli a neZadouci ekonomické disledky pro spole¢nost (Annor et al., 2011).

Cilem studie byla identifikace mikrobiologického nebezpec¢i jako rizikového faktoru pii
ptipravé pokrmi ve vybranych provozovnéch zavodniho stravovani.

Material a metodika

V ¢asovém horizontu duben 2016 az prosinec 2017 byly odebirdny stéry z povrchu
gastronomického zafizeni a stéry z rukou pracovnikili v 6-ti provozovnach stravovacich sluzeb
uzavieného typu (zédvodni jidelny, kantyny). Provozovny se nachazely v kraji VysoCina a na
uzemi Jihomoravského kraje. Celkem bylo odebrano 206 vzorkil. Stéry z gastronomického
zafizeni (n=136) byly odebrany ptedev§im z madel konvektomatl, chladiciho a mraziciho
zatizeni, pracovnich ploch ur€enych pro pfimy styk s potravinami, z technologického zatizeni
(varné kotle, panve, spordk apod.), z Sokérli, z néstrojii a pomuicek vyuzivanych pii vyrobé
pokrmt a pfi jejich servirovani kone¢nému spotiebiteli. Stéry z rukou (n=70) byly odebrany
pracovnikiim v pribéhu vyroby a vydeje (servirovani) pokrmii konecnym spotiebiteliim. Jako
odbérovy material byly pouzity sterilni abrazivni houbicky s 10 ml sterilni pufrované vody.
Pro stéry z rukou pracovnikl byla pouzita technika tzv. Glove-juice testu (Waterman et al.,
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2006) za pouziti sterilnich chirurgickych rukavic a sterilni pufrované peptonové vody.

V ramci studie dochazelo ke sledovani ptitomnosti bakterii Escherichia coli, Staphylococcus
aureus, Bacillus cereus, Salmonella spp., Campylobacter spp. a Listeria monocytogenes.
Detekce E. coli byla provadéna referenéni metodou dle CSN EN ISO 16649 — 2. K detekci
genti kodujicich vybrané faktory virulence (eae, hly, stx; a stx2) byla pouzita multiplex
polymerazova tetézova reakce (PCR) dle autort Fagan et al. (1999). Pfitomnost bakterie S.
aureus byla provadéna podle CSN EN ISO 6888 — 1. Izolované kmeny byly nasledné
konfirmovéany pomoci PCR, a to detekci specifického tseku SA442 (Martineau et al., 1998).
U izolath byly detekovany geny kodujici tvorbu enterotoxinil (sea — sej) pomoci multiplex
PCR dle autord Monday et al. (1999). Bacillus cereus byl detekovan podle CSN EN ISO
7932. Konfirmace izolovanych kment byla provedena pomoci polymerazové fetézové reakce
(Yamada et al., 1999). Pro detekci Salmonella spp. byla pouzita metoda dle CSN EN ISO
6579. K detekci Campylobacter spp. bylo vyuzito metody CSN EN ISO 10272 — 1.
Piitomnost bakterii Listeria monocytogenes byla stanovena podle CSN EN ISO 11290 — 1. U
kmene L. monocytogenes byl stanoven makrorestrikéni profil pomoci pulzni gelové
elektroforézy. Pulzni gelova elektroforéza byla provadéna dle protokolu PluseNet Europe
pouzitim kombinace restrikénich endonukledz Ascl a Apal (Graves a Swaminathan, 2001).

Vysledky

V ramci provadéné studie bylo celkem analyzovano 206 vzorkt. Nejvyssi zachyty vykazovala
bakterie B. cereus, a to az v 36,9 % ptipadil. Pfitomnost této bakterie byla ve velkém mife (n
= 59; 28,6 %) zjisténa na povrchu technologického zatfizeni (konvektomaty, sporaky, Sokéry
atd.), pracovnich ploch pfichazejici do ptimého styku s potravinami, madla chladiciho ¢i
mraziciho zafizeni a pomocnych nastroji pouZivanych pii vyrobé pokrmi. Rada
gastronomického vybaveni byla situovana ve findlnich fazich procesu, tedy v mistech, kdy
dochazi k tepelné tpravé pokrmti a zaroven i k findlni kompletaci pfed poddvanim pokrmu
konzumentiim. Vyznamny zachyt B. cereus byl i na rukou pracovnikii podilejici se na vyrobé
¢i vydeji pokrmt (n = 17; 8,3 %). K vyznamnému zachytu doslo zaroven i u bakterie S.
aureus (n = 24; 11,7 %). Stejn¢ jako bakterie B. cereus, se 1 bakterie S. aureus nachdzela na
povrchu technologického zatizeni (n = 14; 6,8 %) a na rukou pracovnikti v pribéhu vyroby a
vydeje pokrml (n = 10; 4,9 %). U izolovanych kmentli byla ve 12-ti pfipadech potvrzena
pfitomnost genil pro produkei stafylokokovych enterotoxint (A, B, G, 1, J), coz ptedstavovalo
az 10,3 % pozitivnich vzorkl. Bakterie Escherichia coli byla detekovana v 35 ptipadech (17,0
%). U izolovanych kment E. coli byly déle sledovany geny kodujici faktory virulence. Studie
byla zamétena na tzv. Shiga-like toxigenni Escherichia coli (oznaovany dle faktora virulence
jako STEC). Ani v jednom piipadé nedoSlo k potvrzeni STEC. L. monocytogenes byla
detekovana pouze v jednom ptipade (0,5 %). Mistem detekce byla krajeci plocha pro ptipravu
syrového masa. Dle pulzni gelové elektroforézy byl u detekovaného kmene potvrzen serotyp
1/2a, ktery se nejcastéji podili na vypuknuti alimentarniho onemocnéni. Sal/monella spp. a
Campylobacter spp., jako nejcastéjsi ptivodci gastroenteritid, nebyli detekovani.

Diskuze

Svétova zdravotnicka organizace (World Health Organization) informovala, ze na celém svété
je kazdym rokem nakazeno piiblizné¢ 600 miliont lidi konzumaci zdravotné zavadné
potraviny. Alimentdrni onemocnéni si ron¢ vyzadaji na 420 000 zivota (WHO, 2017).
Podobna situace je sledovéana i na uzemi Ceské republiky. Za rok 2017 bylo sledovano celkem
11 779 piipadi salmoneloz a 24 508 piipadi kampylobakteriéz (EPIDAT, 2017). Dle
nejnovejsi zpravy Evropského utradu pro bezpecnost potravin maji dominujici roli ve vzniku a
Siteni hromadnych onemocnéni z potravin provozovny spole¢ného stravovani. Ty zahrnuji
restaurace, kantyny, Skolni jidelny a dals$i zatizeni podobného typu. Hned druhy nejvétsi podil
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na vypuknuti ohnisek alimentdrnich ndkaz ma, po bakteridlnich ptivodcich, skupina
bakteridlnich toxini, kterd zahrnuje také enterotoxiny produkované bakterii Staphylococcus
aureus nebo Bacillus cereus (EFSA, 2017). V Itélii byla v letech 1996-2000 provadéna studie,
ktera popisuje az 31 ptipadi alimentarniho onemocnéni v zavodnim stravovani (Faustini et
al., 2003). Nami zjisténé vysledky potvrzuji schopnost predevsim bakterii B. cereus a S.
aureus, uplatnit se jako ptivodce alimentarnich ndkaz v provozovnach vefejného stravovani.
B. cereus predevsim diky vlastnosti tvofit endospory preziva fadu neptiznivych podminek.
Velmi vyznamna je schopnost produkce toxinti (termostabilni se oznacuje emeticky a
termolabilni jako diarhogenni) (Granum a Lund, 1997). Emeticky toxin je spojovan velmi
Casto s konzumaci vafené ryze, téstovin a ostatnich pokrmi obsahujici velké mnozstvi Skrobu.
Diarhogenni syndrom je spiSe spojovan s konzumaci zeleninovych, mlé¢nych vyrobkl a
masa. Nejvice pfipadii je pak spojovdno s pomalym procesem zchlazovani a uskladnéni
findlnich ¢i rozpracovanych vyrobkl pii neodpovidajici teploté (Pexara a Govaris, 2010).
Italska studie uvadi, ze je B. cereus majoritni pivodce alimentarnich ndkaz v provozovnach
spole¢ného stravovani. Potvrzuje to i1 studie v Némecku, ktera uvadi, ze v letech 1985 az
2000, byl B. cereus odpovédny piiblizné¢ za 30 % piipadid alimentarnich nékaz
v provozovnach spole¢ného stravovani (Kleer et al., 2001). B. cereus je také spojovan
s vypuknutim alimentdrniho onemocnéni v Rakousku v roce 20007 (Much et al., 2009) a
v roce 2012 v jihovychodni Anglii (Nicholls et al., 2016). S. aureus se velmi Casto nachdzi na
sliznici dutiny ustni a nosohltanu, zaroveinl i na rukou, coz ptfedstavuje zna¢né potenciondlni
riziko vradmci potravinaiské vyroby (Todd et al., 2010). Nami zjisténé¢ vysledky tuto
skute¢nost potvrzuji. Svoji rizikovost si nese i diky schopnosti produkce termostabilnich
toxinli (SEs), jak popisuje fada studii (Hennekinne et al., 2012). V Australii jsou SEs
odpovédné za ptiblizné 30 % piipadl alimentarnich nakaz od roku 2000, které jsou spojené
s komer¢nim stravovanim (Pillsbury et al., 2013). V roce 2012 byl v Australii zaznamenan
pripad, kdy onemocnélo 22 konzumentli po poziti smazené ryze, ktera byla pfipravena
s jednodennim ptedstthem (Pillsbury et al., 2013). Mikrobiologickou kontaminaci ve
stravovani se vletech 2003 — 2008 zabyvali také v Rumunsku. Ve studii dochazelo
k detekovani pfedevsim bakterie S. aureus s produkci stafylokokového enterotoxinu A (Ivana
et al., 2009). S. aureus se v potravinarstvi uplatituje mimo jiné i diky schopnosti tvotit biofilm
(Hennekinne et al., 2012), coz ma velky vyznam pifi dodrZzovani optimalnich disticich a
dezinfekénich procest. L. monocytogenes je ubikvitarni mikroorganismus vyznacujici se svou
vysokou mortalitou (az 30 %) (Silk et al., 2012) a schopnosti pfezivat i nizké teploty (0 —
4 °C) (Gillespie et al., 2006). Onemocnéni zvané listerioza je rizikova pfedevsim pro skupiny
osob s oslabenou imunitou (malé, déti, seniofi, imunosupresivni jedinci), coZ také popisuje
fada studii (Todd a Notermans, 2011). V potravinarské vyrobé se bakterii L. monocytogenes
vénuje neustald patficna pozornost 1 diky schopnosti tvofit biofilm (Stessl et al., 2014). Svou
roli tedy hraje i podminkach zavodniho stravovéni, kdy mtze byt vhodnym plvodcem
alimentarniho onemocnéni (napt. pokrmt studené kuchyné) (Little et al., 2008).

Zavér

I pfes celou fadu znamych doporuceni spravné vyrobni a hygienické praxe, pravnich
pozadavkl a implementace principti zalozenych na HACCP poukazuji nami ziskané vysledky
na pomérné vysoky vyskyt piivodcii alimentdrniho onemocnéni v provozovnach zavodniho
stravovani. Vysledky napomohly zaroven dotéenym subjektim ziskat redlny pohled na
mikrobiologické nebezpeci, jako rizikového faktoru pfi pfiprave pokrmi, a zarovei tak urcit i
vhodna napravna opatieni. Je zapotiebi neustile dbat na fadny proces Cisténi a dezinfekce,
dodrzovat klicové pozadavky osobni hygieny (spravné myti rukou) a dodrzovat teplotni
fetézec. Nutno je vénovat také patficnou pozornost edukaci pracovnikii na vSech urovnich
vyroby, verifikovat procesy sanitace a syst¢ému HACCP.
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Charakteristika Shiga toxin produkujicich kmenu Escherichia coli
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Summary

The strains capable of producing Shiga toxin (STEC) belong to the most studied group of bacteria of
the species Escherichia coli. They occur in cattle, pigs, and rarely in poultry. Their reservoir is mainly
ruminants, including wildlife. In humans, this group of strains can cause serious illnesses such as
hemorrhagic enterocolitis and hemolytic-uremic syndrome. In the human population, the strains of
stx; subtype la and stx. subtype 2a are the most commonly involved in the infection, and are reported
to cause a more serious clinical course of the disease. The aim of the study was to characterise the
Shiga-toxins producing E. coli strains obtained from animals and based on results to evaluate the
occurrence of potentially risky strains.

Altogether 145 strains with Shiga toxin production were examined. In total, 51 (35%) of potentially
enterohemorrhagic strains were detected. Most of them were of bovine origine. A total of 25 isolates
(49%) belonged to serogroups of high epidemiological concern 026, 0103, 0111 and O157. However
in 16 strains (31%), equipped with these virulence factors, the serogroup was not determined.
Surprising was the high incidence of STEC subtypes 2a in isolates from pigs.

Keywords: STEC; EHEC; cattle; pig

Uvod

Shiga toxin produkujici kmeny Escherichia coli (STEC) jsou vyznamnymi patogeny lidi.
Pribéh onemocnéni, kter¢é STEC ptsobi, muize mit Sirokou Skalu projevii od
asymptomatického priibéhu pres nekomplikovany prijem, krvavy prijem nebo dokonce HUS
(hemolyticko-uremicky syndrom) (Bielaszewska a kol., 2006). Kmeny, které se na vzniku
takovych komplikovanych stavii podileji, jsou vybaveny nejen schopnosti produkovat toxiny,
(Bielaszewska a kol., 2006). E. coli se schopnosti produkovat Shiga toxiny nalezi k riznym
séroskupinam, ale z hlediska bezpecnosti potravin a lidského zdravi se za nejvyznamnéjsi
povazuji kmeny nalezejici k séroskupinam 026, 0103, O111, 0145, O157 a od roku 2011
V ndvaznosti na epidemii v Némecku 1 k séroskupiné 0104 (Feng a kol., 2013). Shiga toxiny
obecné miizeme rozdélit na dva hlavni typy - typ Stxl a Stx2, které se dale déli do
jednotlivych subtypu (la, lc, 1d), (2a, 2b, 2¢, 2d, 2e, 2f, 2g) (Melton-Celsa, 2014). N¢které
subtypy STEC byly dosud izolovany pouze z prostfedi nebo ze zvitat, jiné jsou popisovany
Vv souvislosti se vznikem zavaznych klinickych stavti u lidi. Jedné se zejména subtypy Stx2a,
Stx2c, Stx2d a Stxla (Feng a kol., 2013).

Cilem nasi studie bylo sledovat vlastnosti Shiga toxin produkujicich kment E. coli ziskanych
od zvifat s ohledem na pfisluSnost k séroskupiné, typ a subtyp Shiga toxinu a adherenci faktor
intimin. Na zéklad¢ vysledkti vyhodnotit vyskyt potencidlné nebezpecnych kmenii schopnych
vyvolat onemocnéni u lidi.
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Material a metody

Do studie bylo zahrnuto 145 kmenti STEC ziskanych v letech 2000-2017 od hospodatskych
zvitat (skot, kozy, prasata) pochazejicich z riiznych farem Ceské republiky. Kmeny byly
uchovany ve sbirce NRL pro oblast E. coli Vyzkumného ustavu veterinarniho 1ékafstvi, v.v.i.,
Brno. U vSech izolatl byla provedena typizace somatického O-antigenu aglutinaci s fadou 70
ruznych O-antisér (Salajka a kol., 1992), metodou PCR testovana schopnost produkce Shiga
toxinu 1, 2 a adheren¢niho faktoru intiminu (Panton a Panton, 1998). Detekované geny pro
produkci Shiga toxinti byly dale metodou PCR rozliSeny do jednotlivych subtypt s vyuzitim
metodiky autori Scheutz a kol. (2012).

Vysledky
Z celkového poctu 145 testovanych kment pochazelo 91 vzorkl od skotu (45 farem), 51 od
prasat (40 farem) a 3 kmeny od koz (2 farmy).

U skotu byl nejcastéji zjistén gen Stxq (41; 45 %) a subtyp la, v jednom piipadé pak subtyp
1d. Gen stx2 byl potvrzen u 33 kment (36 %) s dominantnimi subtypy 2a, 2¢. V 17 ptipadech
(19 %) byly detekovany oba geny soucasné s nejcastéjSi kombinaci subtypti la, 2a, 2c.
Adherenc¢ni faktor intimin byl prokazan u 48 kment (52,7 %). Jejich jednotlivé patotypy a
piislusnost k séroskupinam uvadi tabulka 1.

U kmenil od prasat byl detekovan gen stxi pouze dvakrat (4 %). Jednalo se o subtypy la a Ic.
Gen stxz byl prokézan u 47 kment (92 %) s dominantnim zastoupenim kombinace subtypt 2a
a 2e. Oba geny soucasné byly potvrzeny u 2 kment s patotypem Stxia, Stxza, Stxec. U jednoho
z téchto kmenti byl zjistén i gen eae (tabulka 1).

U koz byl dvakrat detekovan gen stxi (1a, 1¢) a jedenkrat patotyp StXic, StXop.

Tabulkal: Charakteristika potencidlné enterohemoragickych kmenli v zavislosti na jejich
puvodu a ptislusnosti k séroskuping.

Patotyp Séroskupina (pocet izolatii)
Zvite 026 027 071 0111 0103 0115 0128 0156 0157 O?
StX1q, €38 8 1 3 1 6 1 2 0 0 12
Skot iy, eae 0 0 0 0 0 0 0 0 0 2
StX2a, StXac, StXze, €2E 0 0 0 0 0 0 0 0 0 2
StXza, StXzc, €2€ 0 0 0 0 0 1 0 0 0 0
StX1a, StXea, StXzc, €€ 4 0 1 0 0 0 0 0 2 0
StX1a, StXad, €a€ 0 0 0 0 0 0 0 0 1 0
StX1a, StXzc, €€ 0 0 0 0 0 0 0 0 1 0
Koza  stxi, eae 0 0 0 0 0 0 0 1 0 0
StX1a, €2E 0 0 0 0 1 0 0 0 0 0
Prase st stea, stxze, e 0 0 0 0 0 0 0 0 1 0

StX1a,2a,2¢,2d.2¢ — Subtypy Shiga toxind, eae — gen pro adheren¢ni faktor intimin, zvyraznény jsou epidemiologicky vyznamné séroskupiny
0O?- kmen nenalezi k zadnému ze 70 testovanym O-antigent

Diskuze

Za hlavni zdroj nakazy Shiga toxin produkujicimi E. coli jsou povazovany tepelné
neopracované potraviny zivociSného ptivodu, nedostate¢nd hygiena pfi kulinarni upravé nebo
kontakt se zvifaty. Posuzovani zdvaZnosti ndlezu STEC se v soucasné¢ dobé provadi na
zaklad¢ zjisténych faktort virulence a pfislusSnosti k séroskupiné (ISO TS 13136, 2012).

Vyznamné je ale i stanoveni jednotlivych subtypii, protoze nékteré se vyskytuji zejména u
zvirat, v souvislosti s onemocnénim v humanni populaci nebyly popsany vibec nebo pouze
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ojedinéle (Feng a kol., 2013). Prikladem toho je toxin Stx2e, ktery zplsobuje edémovou
chorobu prasat, ale pro clovéka neptedstavuje velké zdravotni riziko. V nasi studii se ale tento
subtyp vyskytoval velmi ¢asto v kombinaci se subtypem 2a, ktery byva naopak izolovan od
lidi v souvislosti se zavaznym prubc¢hem onemocnéni. I pfesto, Ze nebyl u téchto kmeni
prokazan adheren¢ni faktor intimin, neni riziko pfipadného onemocnéni CcClovéka
zanedbatelné. Na patogenezi se mohou podilet i méné casté druhy adherencnich faktord
(Newton a kol., 2009).

Zavér

V nasi studii bylo detekovano 51 (35 %) potencialné enterohemoragickych kment, z nichz
naprosta vétSina pochazela ze skotu. Celkem 25 izolati (49 %) nélezelo k séroskupinam 026,
0103, 0111 a O157. U 16 kment1 (31 %) vybavenych témito zdvaznymi faktory virulence ale
nebyla séroskupina dourcena. Vzniké tak riziko, Ze takovéto kmeny nebudou v soucasnosti
rutinné pouzivanymi metodami detekovany. Piekvapivy byl vysoky vyskyt STEC
s kombinaci subtypll 2a, 2e izolovanych z prasat. Jejich podil na mozném onemocnéni
¢lovéka je v soucasné dobé€ nejasny.
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Summary

Colistin belongs to the polymyxin class of antibiotics and is active against most of Gram-negative
bacteria. In veterinary medicine it is used to treat infections caused by bacteria from
Enterobactericeae family. Currently, the importance of colistin is returning in treating human
infections caused by multidrug-resistant bacteria. The mechanisms of resistance to colistin are
encoded chromosomally but the main threat represents recently discovered resistance carried on
mobile genetic elements. Plasmids are spread by horizontal transfer inside species but also in between
them. The mcr-1 gene was first identified in 2015 in animals in China and since then other cases of
bacteria carrying mcr-1 gene and others (mcr-2 to mcr-5) were described throughout the world. The
international market with animals and food can be a source of spreading this type of resistance. The
occurrence of mcr genes was not yet fully studied in the food chain or in humans in the Czech
Republic. In this study the incidence of mcr genes in selected food from retail of the Czech Republic
was observed.

Keywords: antimicrobial resistance; colistin; mcr; plasmid

Uvod

Kolistin se kviili své nefrotoxicité diive pouzival v humanni medicing ziidka a byl vyuZivan
zejména ve veterinarni medicin€.  V souvislosti S rostouci  rezistenci  bakterii
K antimikrobialnim latkam zacal byt kolistin vyuzivan k terapii infekci vyvolanych
multirezistentnimi bakteriemi 1 v huménni medicin€é. Existuji rody bakterii pfirozené
rezistentni ke kolistinu (napt. Proteus, Providencia, Morganella, nebo Serratia), ale i druhy
srezistenci ziskanou. Mechanismy rezistence ke kolistinu mohou byt kodovany
chromozomalné, kdy dochazi k modifikacim lipopolysacharidu (konkrétné lipidu A),
produkci kapsuly, nebo k pozménéné aktivité effluxnich pump (Olaitan et al., 2014). Tento
typ rezistence neni prenaSen horizontdlné na rozdil od genii nesenych na mobilnich
genetickych elementech, napt. plazmidech, které se mohou §ifit mezi kmeny daného druhu ¢i
rodu, ale i dal§imi rody, coz predstavuje zdvazny problém v Sifeni antibiotické rezistence
(Caniaux et al., 2017).

Material a metody

V ramci studie bylo analyzovano 25 vzorkl baleného masa a 24 vzorki rostlinného piivodu.
Zemé puvodu vzorki jsou uvedeny v Tabulce 1. K 25 g vzorku bylo pfidano 225 ml PPV
(pufrovana peptonova voda; Oxoid, Anglie) a po homogenizaci na stomacheru byla smés
inkubovéna pii 37 °C do druhého dne. Vzorky masa byly rozdéleny do péti podjednotek, aby
se zvysila pravdépodobnost zachytu. U vzorkt kofeni Cinila navazka vzorku 10 g vzorku
a 90 ml PPV. Pomoci kitu Blood and Tissue (Qiagen, Némecko) byla izolovana celkova DNA
a dale byla pomoci PCR u vzorki stanovena ne/pfitomnost gentt mcr-1 az mer-5 (podle Liu et
al., 2015; Xavier et al., 2016; Yin et al., 2017; Carattoli et al., 2017; Borowiak et al., 2017).
Pozitivni vzorky z PPV byly vyockovany na médium Brilliance UTI clarity agar (Oxoid,
Anglie) s pfidavkem kolistinu (3,5 mg/L) a po inkubaci byly izolovany kolonie rizné
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morfologie. Metodou MALDI-TOF MS (Bruker Daltonik GmbH, Nemécko) byl ur¢en druh
bakterie, ktery nesl néktery ze sledovanych geni.

Tabulka 1: Jednotlivé zemé ptivodu testovanych vzorka.

Typ potraviny Specifikace Zemé pavodu
vepiové maso Polsko, Nizozemi, Némecko, CR, Belgie
Potraviny hovézi maso CR, Polsko
Zivocisného pilivodu krali¢i maso Cina, CR, Mad’arsko
kriiti maso Polsko, Némecko, Mad’arsko, CR, Brazilie
] Cerstvé smoothie neuvedeno
ros tl;?ltgl?xlgzvo du koteni a suché plody Cina, Vietnjim, nebo neuvedeno
Cerstvé bobulové ovoce Spanélsko

Vysledky

Z testovanych 49 vzorka bylo z 8 vzorkd ziskano 10 izolath bakterii nesoucich gen mcr-1.
Jednalo se o Escherichia coli (n=8), Citrobacter braakii (n=1) a Klebsiella pneumoniae
(n=1). U Sesti vzorkd byl identifikovan gen mcr-3, ale pouze z PPV, nepodatilo se vSak
vykultivovat pfislusny bakterialni izolat. Vysledky jsou uvedeny v Tabulce 2.

Tabulka 2: Vysledky testovani vyskytu geni mcr u testovanych vzorki.

Typ Pocet Pocet pozitivnich vzorki Identifikace
. Specifikace | vySetfenych
potraviny vzorki mer-1 | mer-2 | mer-3 | mer-4 | mer-5 MALDI
veprove 5 0 0 2% 0 0 _
maso
Potraviny hovézi maso 5 0 0 2* 0 0 -
Zivocisného L E.colia
piivodu krali¢i maso 5 2 0 0 0 0 C. braakii
kriti maso 10 6 0o | 2 | o 0 | . ;eﬂ'o?] o
cetstve 12 0 0 0 0 0 -
. smoothie
Potraviny Kofeni a
rostlinného suché plody 10 0 0 0 0 0 -
pivodu ;
bobulové 2 0 0 0 0 0 )
ovoce

* - Vzorky pozitivni pouze z PPV, nebyl ziskan izolat.

Diskuse

Prestoze byly geny mcr popsany az po roce 2015, je pravdépodobné, Ze existovaly jiz diive
a Vv soucasnosti jsou rozsifeny po celém svété. Problém predstavuje import zvifat a potravin,
které se mohou podilet na Sifeni gent rezistence. Vyskyt bakterii s geny mcr a jejich druhové

zastoupeni v Ceské republice v potravindch neni sledovano, pifestoZze mohou byt Sifeny
potravinovym fetézcem ke spotiebiteli.

Pozitivni ndlezy se vyskytovaly jen v potravinach Zivocisného plivodu z trzni sité, jednalo se
o importované vzorky mas, ale i masa pochézejicich z CR. V této studii byly vSechny

testované vzorky rostlinného piivodu negativni na vyskyt mcr gend, to vSak neplati ve zbytku
svéta (napf. ve Svycarsku: Zurfuh et al., 2016).
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Zavér

Gram-negativni bakterie s geny mcr v potravinich CR piedstavuji mozny zptisob prenosu
a cestu Sifeni téchto bakterii ke spotiebitelim. Tato studie poukazuje na to, Ze bakterie s geny
mcr nepochazeji pouze z importovanych potravin, ale i t€ch tuzemskych. Pozitivni je fakt, ze
prozatim nebyly geny mcr identifikovany v potravinach rostlinného ptivodu z trzni sité CR.
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Summary

Listeria monocytogenes is a bacterium with ubiquitous occurrence and a significant intracellular
pathogen causing listeriosis, which is a food-borne illness posing a danger especially for risk groups
of the populations (immunocompromised people, elderly people, pregnant women and newborns).
Danger for human mainly represents food for direct consumption. The aim of the study was to
determine the prevalence and characteristics of L. monocytogenes in packed raw meat from retail of
the Czech Republic during 2017-2018. The obtained isolates of L. monocytogenes were typed by
serotyping and macrorestriction analysis. L. monocytogenes was found in 30,7% of samples (20/65) of
various types of meat, especially pork and beef. The most frequent strains were serotype 1/2a and
1/2¢. While serotype 1/2a strains exhibited high heterogeneity, all strains of serotype 1/2c isolated
from meat of different origin belonged to the same pulsotype.

Keywords: Listeria monocytogenes; raw packed meat; serotyping; PFGE

Uvod

Listeria monocytogenes je bakterie subikvitarnim vyskytem a vyznamny intracelularni
patogen zpusobujici listeriozu. Listeriéza je alimentarni onemocnéni, které predstavuje
nebezpeci predevsim pro rizikové skupiny obyvatelstva (imunokompromitované osoby, starsi
lidé, téhotné zeny a novorozenci). Smrtnost v téchto piipadech dosahuje 20-30 %
(Jevaletchumi a kol., 2010). Vehikulem listeriéz jsou zejména potraviny k piimé spotiebé
(Vazquez — Boland, 2001). Jedna se napt. o zrajici syry, krajené masné vyrobky, jatrovky,
zabijackové speciality, nakladané a uzené ryby. Cilem této studie byla detekce
L. monocytogenes ve vzorcich baleného syrového masa z trzni sité¢ Ceské republiky a
charakterizace ziskanych izolatl typizacnimi metodami.

Material a metody

V ramci studie bylo vySetfeno 65 vzorkl balenych syrovych mas riznych druhii a s riznou
zemi pivodu, ziskanych z maloobchodni sité¢ Ceské republiky v priib&hu let 2017-2018.
Kazdy vzorek masa byl rozdélen do péti dil¢ich podjednotek po 25 g, z divodu zvySeni
zachytu v testovaném vzorku, a nasledné vysetfen na prukaz Listeria monocytogenes dle
normy CSN EN ISO 11290-1:2004 a u vzorki uréenych k p¥imé spotiebé i CSN EN ISO
11290-2:2004. Z média ALOA (Oxoid), na kterém byl prokazan riist L. monocytogenes, byly
odebrany 2 typické kolonie a nasledné typizovany sklickovou aglutinaci komerénimi antiséry
(Denka Seiken, Japonsko) v kombinaci s multiplex PCR typizaci (Doumith a kol., 2004).
Dale byla provedena makrorestrikéni analyza nasledovand pulzni gelovou elektroforézou
(PFGE) v souladu s Pulse-Net-Europe protokolem (2002) s vyuzitim restrikéniho enzymu
Ascl (New EnglandBioLabs, USA). Ziskané profily byly analyzovany programem
BioNumerics 4.6 (AppliedMaths, Belgie) a posouzeny dle kritérii Tenover a kol. (1995).
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Vysledky a diskuze

L. monocytogenes V syrovém baleném mase z trzni sité CR v obdobi let 2017-2018 byla
prokazéana u 20 (30,7 %) z 65 otestovanych vzorkl riiznych druhli mas. U dvou vzorkt (10,5
%) byla L. monocytogenes zachycena ve vSech 5 dil¢ich podjednotkach, u ostatnich vzorku
byla zachycena pouze u 1 az 4 podjednotek. Tim se potvrdilo, Ze testovani vice podjednotek
zvySuje zéachyt L. monocytogenes u jednoho vzorku. Nejcastéji byla L. monocytogenes
detekovana u masa pochazejiciho z Polska (35,0 %) a z CR (31,6 %). Nejvyssi prevalence
byla zjisténa u vzorkidi mixu hovéziho/veprového mletého masa, kdy ve 3 z 5 vySetfovanych
vzorka (60,0 %) byla izolovana L. monocytogenes. U hovéziho mletého masa bylo
pozitivnich 7 z 12 vzorkt (58,3 %) a u vepifového mletého masa 5 pozitivnich z 9 vzorkl
vySetfovanych vzorkl byly 4 pozitivni (12,1 %), podobn¢ jako ve studii Indrawattana a kol.
(2011), kde uvadi u dribeziho masa pét pozitivnich ze 48 vysetfovanych vzorkt (10,4 %), u
hovéziho masa 3 pozitivni z 26 vzorkl (11,5 %) a u vepiového 8 pozitivnich z 30 (26,7 %).

Tabulka 1: Vysledky prevalence L. monocytogenes u jednotlivych druhti masa.

Druh masa Pocet vysetifenych vzorkt Pocet p021t(10\/;1)nch vzorku
hovézi/veprové 5 3 (60,0 %)
mleté maso hoveézi 12 7 (58,3 %)
vepiové 9 5 (55,6 %)
dribezi maso a droby 33 4 (12,1 %)
krali¢i maso 5 1 (20,0 %)

V komodité¢ mleté hovézi maso byly dva vzorky hovéziho tatardku (potravina k pfimé
spotieb¢). Oba vzorky tatardku byly pozitivni na pfitomnost L. monocytogenes, avSak pocty
L. monocytogenes nepiekrocily legislativni limit pro potraviny v trzni siti 100 KTJ/g uvedeny
v Nafizeni Komise (ES) ¢. 2073/2005 o mikrobiologickych kritériich pro potraviny.

Celkem bylo z 20 pozitivnich vzorka ziskano 28 izolatd L. monocytogenes (1-3 izolaty
v ramci jednoho vzorku). Nejcastéji byl detekovan sérotyp 1/2a (53,6 %) a 1/2¢ (30 %). Na
zaklad¢ typizace byl u nékterych vzorki masa prokazan vyskyt L. monocytogenes patiici k
riznym sérotyptim a pulzotypim (Tabulka 2).

Tabulka 2: Charakteristika ziskanych izolatl L. monocytogenes.

Druh masa Sérotyp | Pocet izolath Pulzotypy (pocet izolatt)
1/2a 3 755(1), 757(1), 762(1)
hovézi/veptoveé 1/2¢ 1 1(1)
4b 1 203(1)
732(1), 742(1), 843(1), 722/784(2),
, 1/2a 6 716/733(1)
mleté maso hovezi igb 1 527(1)
C
e 3 1(3)
1 211(1)
" 1/2a 1 754a(1)
veprové 17 4 14)
driibezi maso a droby 14/? g 701D, 711(210);1(713;1(1)' 735(1)
krali¢i maso 1/2a 1 735(1)

opakujici se pulzotypy jsou zvyraznény tucné
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Zatimco kmeny sérotypu 1/2a vykazovaly vysokou heterogenitu, vSechny kmeny sérotypu
1/2¢ izolované z masa rizného ptivodu pattily ke shodnému pulzotypu, coz je dano vysokou
genetickou homogenitou sérotypu 1/2¢c. Dominance sérotypu 1/2a a 1/2¢ v syrovém mase byla
popsana i ve studii Wu a kol. (2015), ve které je uvedeno 46,9 % v zastoupeni sérotypu 1/2a a
28,6 % sérotypu 1/2c. Opakovany vyskyt pulzotypi 1 a 735 poukazuje na Cetnéjsi vyskyt
téchto subtypl L. monocytogenes v syrovém mase.

Zavér

V této studii bylo potvrzeno, ze syrové balené maso patii mezi potraviny s ¢astym vyskytem
bakterii Listeria monocytogenes. Tato komodita byva obvykle dobie tepelné opracovana,
coz je dostatecné k eliminaci Zivotaschopnych bun¢k L. monocytogenes. Nedokonale tepelné
opracovani vyrobki z mletého masa (napt. hamburgery, karbanatky, ¢evabcici), ale zejména
maso urc¢ené k piipravé tataraku mize predstavovat zdravotni riziko pro spotiebitele.
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Summary

This study aimed to detect and characterize methicillin-resistant S. aureus (MRSA) from bulk tank
milk samples of cows, sheep, and goats collected from 49 dairy farms in the Czech Republic. Out of 52
samples, 15 were positive for MRSA. All MRSA isolates were identified using PCR, detection of the
species-specific fragment SA442 and mecA gene. SCCmec, spa type, MLST, staphylococcal
enterotoxins (SEs), and virulence genes were characterized. Three sequence types (ST) containing
seven spa types were identified. Thirteen isolates belonged to ST398 (t011/ IVnr and V, t034/V,
t1456/1Va, t1255/V, t2346/1Va and V). Other two isolates belonged to ST5/t3598/V (cow’s milk) and
ST8/t064/V (goat’s milk). In six isolates, one or more SEs (seb, sed, seg, sei, sej) have been confirmed.
All isolates were negative for the tested virulence genes except one isolate (ST398/t034/V, cow’s milk)
which harboured the toxic shock syndrome toxin gene. The major clone, ST398 in different herds,
among all MRSA positive animal species were confirmed. This result evidence wide geographical
spread of ST398 across the regions in the Czech Republic and no host preference among the animal
species.

Keywords: chromosomal cassette; dairy farm; MLST; spa type; ST398

Introduction

Staphylococcus aureus is a major pathogen responsible for both clinical and subclinical
mastitis, which is a primary therapeutical reason for the antibiotics use in dairy animals. The
emergence of methicillin-resistant S. aureus (MRSA) in dairy production can be responsible
for the colonization or infection of personnel on farms and veterinarians as well as a source of
contamination for the consumer via the food chain (Butaye et al., 2016). In the Czech
Republic, the prevalence of MRSA from food-producing animals was low and predominantly
belonged to clonal complex (CC) CC398 (Bardon et al., 2012). However, in recent years, the
diversity and detection rate of MRSA in farm animals is growing (Tegegne et al., 2017). This
study aimed to detect and characterize MRSA from milk samples of cow, sheep, and goat in
the Czech Republic.

Materials and Methods

A total of 52 bulk milk samples of cow, sheep, and goat collected from 49 dairy farms in the
Czech Republic. Strains were obtained in accordance with the Commission Decision
2008/55/EC. MRSA was confirmed by detection of the species-specific fragment SA442 and
mecA gene using the PCR method (Oliveira & de Lencastre, 2002). Staphylococcal
chromosomal cassette mec (SCCmec) typing was carried out as described by Milheirico et al.
(2007). Spa typing was performed following the methodology published on the website
SegNet.org and primers were used as mentioned by Stegger et al. (2012). For MLST, seven
housekeeping genes were used according to Enright et al. (2000). Detection of
epidemiologically important staphylococcal enterotoxins (sea, seb, sec, sed, see, sej and seh)
and virulence factors encoding genes [Panton-Valentine leukocidin (pvl), exfoliative toxins A,
B (eta,etb) and toxic shock syndrome toxin (tsst)] were performed by PCR method according
to Monday & Bohach (1999) and Hososaka et al. (2007), respectively.
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Results and Discussion

From a total of 52 milk samples, 15 were positive for mecA gene. Twelve of them originated
from cow’s milk and 3 isolates were from goat’s milk. Samples from ewe’s milk were
negative for mecA gene. Among the typed MRSA isolates, seven different spa types under
three different sequence types (ST) were confirmed. Most of the spa types associated with
CC/ST398 (13/15) such as t011/ SCCmec IVnT and V, t034/SCCmec V, t1456/SCCmec IVa,
t1255/SCCmec V, and t2346/SCCmec IVa and V. In this study, CC/ST398 showed the higher
variability of spa types (t011, t034, t1255, t1456, t2346). All results are shown in Table 1.
Our results differ from the report from the Netherlands in which only spa types t011, t108,
and t889 were detected out of 38,000 bulk milk samples. The variability of the spa types
among countries was described in the European Food Safety Authority (EFSA) surveillance
(EFSA, 2009). The spa types t011, t034, and t1255 are widely distributed in most of Europe
countries. However, spa type t2346 principally prevalent in central Europe such as Germany,
Czech Republic, and Austria. Spa type t2123 is rarely identified and only reported from
Germany and Netherlands (EFSA, 2009). In different countries, specific spa types constitute
most of the isolates; that possibly indicate the local circulation of certain clones. Regional
variability is also related to the international trade in food and food-producing animals
(Butaye et al., 2016). In this study, other sequence types such as ST5/t3598/SCCmec IVa
(cow's milk) and ST8/t064/SCCmec IVnT (goat's milk) were also detected. These strains are
rare HA- and CA-MRSA and from animals have been reported from the Czech Republic
(Tegegne et al., 2017) and Sweden (MSSA) (http://spa.ridom.de/spa-t3598.shtml). Detection
of those rare spa types in the food chain indicates the potential introduction of a new lineage
into the human population. Six isolates carried one or more of the tested genes encoding
enterotoxins (seb, sed, seg, sei & sej). Two isolates harboured the classical toxin genes (goat's
milk - seb, and cow's milk - sed). Despite the few reported cases on the involvement of
MRSA in the foodborne outbreak, the risk of infections caused by enterotoxigenic MRSA
cannot be excluded (Kérouanton et al., 2007). In this study, none of the virulence factors
encoding genes were detected except the toxic shock syndrom encoding gene in one isolate
(ST398/t034/SCCmec V) from cow's milk.

Table 1: Molecular characteristics of MRSA isolated from the bulk tank milk samples.

Sample No of Noof MRSA MLST Spa SCCmec SEs IukF-PV/ eta etb tsst

origin farms samples detected type genes  lukS-PV
Cow 29 31 12 ST5 3598 IVa d, 9,1, - - - -
(39%) ST398 011 \% jg.i - - - -
ST398 1011 \% - - - - -
ST398 1011 \% - - - - -
ST398 1011 \Y g,i - - - -
ST398 1034 \Y - - - - -
ST398 1034 \Y - - - - -
ST398 1034 \Y - - - - -
ST398 1034 \Y g,i - - - +
ST398 1255 \Y g,i - - -
ST398 11456 IVa - - - - -
ST398 12346 \Y - - - - -
Sheep 11 12 - - - - - - - - -
Goat 9 9 3 ST8  t064 IVNT b - - - -

(33%) ST398 t011 IVa - - - - -
ST398 12346 \Y - - - - -
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Conclusion

These results evidenced that wide geographical spread of MRSA predominantly ST398 across
the Czech Republic dairy farms. ST398 has no host preference among the animal species. The
presence of ST398 in milk sample indicates the potential introduction of the livestock-
associated MRSA lineage into the food chain. Other sequence types such as ST5 and ST8
were also detected. In general, the presence of MRSA in milk poses a potential risk of
infection and/or colonization of humans, both through contact with dairy animals and milk
consumption. Therefore, the evaluation of the occupational and foodborne risks for MRSA
carriage and infection should be considered carefully.
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Sekce 1

Mikrobialne screeningové metody v analyze rezidui antimikrobidlnych
latok v potravinach ZivociSneho povodu — sticasny prehl’ad

Microbial screening methods for the analysis of antimicrobial residues
in food of animal origin — current overview

Jusc¢akova Daniela, KoZarova Ivona

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

Summary

Undesirable substances penetrate into the body of the animals by animal feed, water for drinking or
through the usage of veterinary drugs and so their residues get into the products of animal origin.
Their extensive use in food producing animals has brought many health and technological risks
including the current threat to public health, i.e. antibiotic resistance. Microbial inhibition methods
currently present the multiresidue screening methods intended for the detection of the presence of
antibiotic and chemotherapeutic residues in live animals and animal products. These methods are
qualitative, simple, fast, large-scale and cost- effective which have undergone a historical progress
from the 70s of the 20th century conditioned by the concept for routine and reference methods
currently replaced with the criteria-based approach established for the screening methods. This
article provides an overview of the microbiological screening methods currently used for the analysis
of antimicrobial residues in food of animal origin.

Keywords: antibiotics; residues; screening

Uvod

PouZzivanie antibiotik pri liecbe hospodarskych zvierat ur¢enych na produkciu potravin moze
mat’ za nasledok pritomnost’ tychto latok v produktoch Zivo&isneho povodu (DRACKOVA
akol., 2009). Pritomnost’ rezidui antibiotik V potravinach predstavuje riziko neziaducich
ucinkov na zdravie spotrebitela kvoli riziku otravy, alergickych reakcii, zmenach
spotrebitel'ského vnimania vyrobku a vyvoja mechanizmov bakteridlnej rezistencie, €o
sposobuje vaznu hrozbu pre zdravie I'udi azvierat (TOMASKA akol.,, 2010). KedZze
V potravinach sa nesmu vyskytovat’ rezidua antibiotik, vzhl'adom na ich nepriaznivy dosah na
zdravie konzumentov je vyvoj spolahlivych screeningovych metdd na ich odhalenie vel'mi
podstatny.

V sucasnej dobe je pristupnych mnoho screeningovych metdd, ktoré sa odliSuju nielen
druhom pouzitého testovacieho kmena, ¢asovou naro¢nostou stanovenia, ale tiez citlivost'ou
K jednotlivym latkam alebo skupinam antibiotik (POLAKOVA a KOZAROVA, 2014). V
zaujme ochrany zdravia spotrebitela a vyroby bezpecnych potravin definuje eurdpska
legislativa maximalny limit rezidui ako maximalnu koncentraciu rezidui farmakologicky
ucinnej latky, ktort mozno povolit’ v potravindch Zivoc¢iSneho pdvodu (NARIADENIE
EUROPSKEHO PARLAMENTU a RADY (ES) ¢. 470/2009).

Screeningové metody

Screening potravin ZivociSneho pdvodu na pritomnost’ rezidui antimikrobidlnych latok sa
zacal kratko po zavedeni antibakteridlnej liecby vo veterinarnej medicine. Spociatku to boli
hlavne monitorovacie procesy v mliekarenskom priemysle, aby sa predislo problémom pri
produkcii fermentaénych mlieCnych vyrobkov. Od zaciatku sedemdesiatych rokov 20.
storo¢ia bolo zavedené aj pravidelné vySetrenie rezidui u jatocnych zvierat (PIKKEMAAT
akol. 2009). "Reziduum" znamena reziduum latok, ktoré maji farmakologicky ucinok,
produktov ich metabolizmu a ostatnych latok prenesenych do zivo¢isnych produktov, a ktoré
je pravdepodobne Skodlivé pre I'udské zdravie (SMERNICA RADY 96/23/ES).
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V dosledku pokroku analytickej chémie, ku ktorému pris$lo od prijatia smernice 96/23/ES,
bola koncepcia rutinnych metodd a referencnych metdd nahradena kritériovym pristupom, v
ramci ktoré¢ho sa vytvaraji pracovné Kkritéria a postupy validacie screeningovych a
konfirmacnych metod. Screeningova metéda znamena metody, ktoré sa pouzivaji na detekciu
pritomnosti latky alebo skupiny latok na prislusnej Grovni. Tieto metdédy maju schopnost’
vysokej priepustnosti vzoriek a pouzivaji sa na roztriedenie vel'kého poctu vzoriek podla
potencialne nezhodnych vysledkov. Su vytvorené osobitne kvoli tomu, aby sa zabranilo
faloSnym zhodnym vysledkom. Na tucely screeningu sa v stulade so smernicou 96/23/ES
pouzivaju len tie analytické metody, u ktorych je mozné dokumentovanym sledovatelnym
sposobom preukazat, ze st validované a pri prisluSnej hodnote maju mieru faloSnych
zhodnych vysledkov (chybu B) <5 %. V pripade podozrenia na nezhodny vysledok sa tento
vysledok potvrdi konfirmacnou metddou. Pracovné kritérid su poziadavky na pracovné
charakteristiky, t.j. funkéné vlastnosti, ktoré sa mozu prisudit’ analytickej metode. Mdze to
byt napriklad Specifickost, spravnost, pravdivost, presnost, opakovatelnost,
reprodukovatelnost’, vytaznost, detek¢nd schopnost’ a robustnost’. Podl'a tychto pracovnych
kritérii mozno usudit’, ¢i je dand analytickd metdda vhodna na dany ucel a prinasa hodnoverné
vysledky (ROZHODNUTIE KOMISIE 2002/657/ES).

Mikrobialne inhibi¢né testy

Mikrobialne inhibi¢né testy (MIT) predstavuju multirezidudlne screeningové metddy uréené
na stanovenie pritomnosti rezidui antibiotik a chemoterapeutik u zivych zvierat, v mise,
mlieku ainych Zivoé¢isnych produktoch. Su to jednoduché, kvalitativne, rychle metody
(SNIRC akol., 2007). V pricbehu kratkeho ¢asového obdobia poskytujui vysledok
0 pritomnosti alebo nepritomnosti pozorovanej latky vo vySetrovanych vzorkach. Testy
funguji na principe inhibicie rastu prislusného testovacieho kmeiia v pritomnosti antibiotik
a d’alsich farmakologicky aktivnych latok. Inhibicia rastu testovacieho kmena sa v agarovom
médiu prejavuje tvorbou inhibi¢nych zén alebo farebnou zmenou indikatora. Pozndme dve
formy MIT: skimavkovéa forma a difuzna platiové forma.

Jednym z prvych oficialnych metéd bol test Sarcina lutea oblickovy test vyvinuty van
Schothorst, ktory sa stal zakonom stanovenou metdédou v Holandsku v roku 1973. Priblizne v
rovnakom ¢ase Nemecko zaviedlo test Bacillus subtilis BGA a iné krajiny prijali podobné
testovacie metddy. V roku 1980 navrhla skupina Vedeckej veterinarnej komisie Europskej
komisie Standardizovanu metddu detekcie antibakteridlnych latok. Tento Stvorplatinovy test
(Four-plate test) vyvinuty v roku 1980 Bogaertsom a Wolfom na detekciu rezidui v mése a
bol povazovany za menej vhodny na analyzu obli¢iek, pretoze s touto matricou dosiahol prili§
vela faloSne pozitivnych vysledkov. Predtym, ako je veterinarny liek povoleny na trh, musi
prejst’ kontrolou a vyhodnotenim rezidui, po ktorych moZzno stanovit’ maximdalne limity
rezidui (MRL). Tento proces sa zacal v roku 1992 a v slcasnosti obsahuje zoznam
antibakteridlnych latok, pre ktoré sa stanovili MRL, viac ako 50 antimikrobialnych latok
(PIKKEMAAT, 2009).

Mikrobialne inhibi¢né testy — sticasny stav

Medzi sktimavkové metody patria PREMI®TEST (R-Biopharm AG, Germany),
Hemmstofftest EXP (Packhaus Rockmann GmbH, Germany), Explorer® / Explorer® 2.0 test
(Zeu-Inmunotec, Saragossa, Spain), MILCHTEST (Packhaus Rockmann GmbH, Germany),
Total antibiotics (EuroClone S.p.A.), Delvotest SP (DSM), Kalidos TB/MP (EuroClone
S.p.A.), Eclipse 50 (ZEU-INMUNOTEC S.L). K platiovym metodam patri metdda STAR
(Screeningovy test na stanovenie rezidui antibiotik s pouzitim piatich bakteridlnych kmenov)
vyvinuty Referenénym laboratériom Spolofenstva pre rezidua veterinarnych liekov
(Foureges, Franctizsko) a metdda Stvorplatiiova.
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PREMI®TEST — metéda je vhodnd pre stanovenie rezidui inhibiénych latok v mise
(hovédzie, bravcové, hydinové, rybacie) a mésovych vyrobkov pre sledovanie antibiotik
vyskytujicich sa v médsovej Stave, svale, oblickach, peceni, VO vajciach a v mo¢i prasiat
lieCenych na antibiotika (https://food.r-biopharm.com/products/premitest-25/,
http://www.svssr.sk/dokumenty/zakladne_info/Diagnostika/R%2026%20PREMIi%?20test.pdf).

ECLIPSE 50 — metdda popisuje postup na stanovenie rezidui a latok inhibujucich rast kultar
v mlieku a mliecnych vyrobkoch. Metéda je vhodna pre surové, pasterizované a suSené
kravské, ovc¢ie alebo kozie mlieko. (http://www.svssr.sk/dokumenty/zakladne info/
Diagnostika/R%2024%20ECLIPSE.pdf).

Kalidos TB/MP — metoda popisuje postup na stanovenie rezidui a latok inhibujtcich rast
kultr v mlieku a mliecnych vyrobkoch metodou KALIDOS TB (format tuby), MP (format
mikroplatni¢ky). Metdda je vhodna pre surové, pasterizované a susené kravské, ovcie alebo
kozie mlieko. KALIDOS TB, MP nie je vhodny na skusanie kyslého mlieka alebo mlieka
inak kontaminovaného (http://www.svssr.sk/dokumenty/zakladne_info/ Diagnostika/R%2023
%20KALIDOS.pdf).

Total antibiotics — test vyvinuty na stanovenie rezidui antibiotik v mése a v mlieku
potravinovych zvierat. Vzhl'adom na jeho jednoduchost, Sirokospektralnost a kratky cas
stanovenia je tento kvalitativny screeningovy test vhodny nielen na pouzitie v laboratoridch
schvalenych na tiradnt kontrolu pritomnosti rezidui, ale aj v celom potravinovom retazci.
(http://peramed.com/peramed/docs/A20111 ed0_0109 355.pdf)

Delvotest SP — metoda popisuje stanovenie rezidui a latok inhibujucich rast mliekarenskych
kultar v mlieku a mlie¢nych vyrobkoch metodou DELVOTEST SP, ktora je ur¢ena STN 57
0531. Metoda je vhodna pre surové mlieko a susené mlieko po obnoveni. Standardny difuzny
test Delvotest SP je zv1ast citlivy na peniciliny a sulfonamidy
(http://www.svssr.sk/dokumenty/legislativa/vest13 2006.pdf).

MILCHTEST - pouziva sa na stanovenie rezidui antibiotik v kravskom, ovéom a kozom
mlieku atiez v surovom atepelne oSetrenom mlicku, ako aj Vv suSenom mlieku
(http://www.milchtest.de/product/).

Hemmstofftest EXP — komer¢ny test na detekciu inhibi¢nych latok v surovom maése, peceni,
oblickach, krmivach a vo vajciach dodavany spolo¢nostou Packhaus Rockmann GmbH
(Nemecko) podobny Explorer® testu.

Explorer® / Explorer® 2.0 test — je jednoducha a rychla metdéda na detekciu inhibiénych
latok v surovom maise, vo svaloch réznych druhov zvierat (o$ipanych, hovddzieho dobytka,
oviec, hydiny), krmivach a vajciach. umoziuje detekciu vacSiny antimikrobidlnych skupin
(peniciliny, cefalosporiny, tetracykliny, sulfénamidy a makrolidy)
(http://www.zeulab.com/products.html/veterinary-residues/142-explorer-2-0.html).

Metéda STAR - tato platiniova metdda sa vyuziva na stanovenie rezidui inhibi¢nych latok
V potravinach a surovindch zivocisneho povodu (okrem potravin technologicky opracovanych
S pouzitim pridavnych atechnologickych pomocnych latok) s pouzitim citlivych
bakteridlnych kmeniov (http://www.svssr.sk/dokumenty/zakladne_info/Diagnostika
IR%2025%20STAR%20test.pdf).

Metoda Stvorplatiiova — tato platnova metdda sa vyuziva na stanovenie rezidui inhibi¢nych
latok v potravinach a surovindch zivo¢isSneho povodu, okrem potravin technologicky
opracovanych s pouzZitim pridavnych a technologickych pomocnych latok, Stvorplatiiovou
metodou s kmenmi Bacillus subtilis BGA a Micrococcus luteus ATCC 9341
(http://www.svssr.sk/dokumenty/zakladne_info/Diagnostika/R%2022%20stvorplatnova%20m
etoda%20RIL%20B.subtilis%20a%20M.luteus.pdf).
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Zaver

Roz8irené pouzivanie antibiotik u potravinovych zvierat kladie doraz na stanovenie
pritomnosti ich rezidui v produktoch Zivoc¢isSneho pdvodu. Screening veterinarnych liekov
v produktoch zivoc¢isneho povodu atiez vyvoj novych metdod na ich detekciu je vel'mi
dolezity pre zdravie I'udi, zaistenie kvality a bezpecnosti potravin. Analyza rezidui u zvierat
produkujucich méso zaznamenala obrovsky vyvoj pocas poslednych 35-40 rokov. V
buducnosti mozno predpokladat’, Ze tento vyvoj bude pokracovat’ smerom k pouzivaniu ¢oraz
sofistikovanejSich metdd a drahSich pristrojov. Tieto pristroje vyzadujice l'udské zdroje
zastreSujuce vykonavanie analyz budi dostupné len pre laboratoria s dostatoCnymi
finanénymi zdrojmi a so zarukou dostato¢ného mnozstva vzoriek.
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Vyznam enzymov v mede

Role of enzymes in honey
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Summary

Our study is focused on the analysis of diastase activity, hydroxymethylfurfural (HMF), moisture
content and electrical conductivity in the honey samples from markets in Brno. We collected and
analyzed 34 honey samples, while 3 blossom honey samples were labeled as “Czech honey*. Among
the parameters analyzed only diastase activity was detected to be in non-compliance with the value of
minimal diastase activity established by the Decree No. 76/2003 Coll. and the Council Directive
2001/110/EC. All analyzed samples fulfilled the HMF concentration, moisture content and electrical
conductivity according to legislative values, expect for one “Czech honey sample with moisture
content and concentration of HMF exceeding the limit value according to the quality standard for
Czech honey No. 1/1999.

Keywords: diastase activity; hydroxymethylfurfural; moisture content; electrical conductivity

Uvod

Med obsahuje viacero enzymov. Enzymi tvoria v mede minoritny podiel. Ddlezitd je miera
ich aktivity, ktora indikuje Cerstvost medu, dodrZanie spravnej vyrobnej praxe, kvalitu
a autenticitu medu.

Enzymy pritomné v mede mozeme rozdelit na enzymy medu vlastné a medu cudzie
(Kundrikova-BureSovéa a BartoSova, 2018). Enzymy medu vlastné su rastlinného pdvodu
(katalaza a kyseld fosfatdza) pochadzajice z nektaru rastlin (Persano Oddo et al., 1999)
avcelam vlastné, vylucované exokrinnymi Zl'azami vciel. Exokrinne Zlazy - slinné
a hypofaryngealne, obohacuju nektar o invertazu, glukézooxidazu a diastazu (Al-Sherif et al.,
2017). Mnozstvo v€elami pridanych enzymov k nektaru zavisi na viacerych faktoroch ako st
faza Zivota vciel, celkovy stav vcelej kolonie, vyziva vciel, teplotné podmienky a d’alSie
(Persano Oddo et al., 1999). Enzymy medu cudzie sa v mede prirodzene nevyskytuju a do
medu sa dostavaju nepovolenym pridavkom priemyselne vyrabanych sirupov (ryzovych,
kukuriénych ¢i pSeni¢nych). Medzi enzymy medu cudzie patri B-fruktofuranozidaza,
B-amyladza a y-amyldza (Kundrikova-BureSova a BartoSova, 2018).

Napriek pritomnosti viacerych pre med Specifickych enzymov je eurépskou (Smernica Rady
2001/110/ES, v zneni neskorSich predpisov) a narodnou legislativou (Vyhlaska ¢. 76/2003,
Sb., v zneni neskorSich predpisov) vyzadovana kontrola aktivity len u diastazy. Na aktivitu
diastazy v mede ma vplyv botanicky povod medu, Cerstvost’ medu, skladovacie podmienky,
zahrev medu ¢i nepovoleny pridavok cukornych sirupov. Napriek tomu je nutné zohladnit
prirodzeny pokles aktivity diastazy v priebehu skladovania v procese starnutia medu.

Vzhl'adom na fakt, Ze med je najfalSovanejSou potravinou na trhu a prihliadnuc na casto
zistovanu podlimitnt aktivitu diastdzy zo strany Statni zeméd¢€lské a potravinaiské inspekce
(SZPI) sme si dali za ciel’ posudit’ kvalitu medov aktudlne dostupnych v trznej sieti a stanovit’
tak aktivitu diastazy, obsah S5-hydroxymetylfurfuralu (HMF), obsah vody a elektricka
vodivost.
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Material a metédy

Analyze vybranych fyzikalne-chemickych parametrov sme podrobili celkom 34 vzoriek
medov, z toho 28 vzorick medov kvetovych jednodruhovych aj zmieSanych a 6 vzoriek
medov medovicovych. Vzorky medov boli odobrané v januari 2018, prevazne v obchodnych
retazcoch v Brne, s vynimkou 3 medov priamo od vcelara odobranych v Specializovanej
véelarskej predajni, rovnako v Brne. Analyzované vzorky medov pochadzali z Ceskej
republiky (10), z Eurdpskej tnie (EU) a mimo EU (18), mimo EU (1), Talianska (1), Turecka
(1), Spanielska (1), Mexika (1) a Slovenska (1). Tri vzorky medov boli na obale oznagené ako
»cesky med*. Vzorky medov boli az do doby analyzy skladované za izbove;j teploty do +25
°C, v povodnom spotrebitel'skom baleni.

U vsetkych odobranych vzoriek medov sme stanovovali obsah vody, elektricki vodivost,
mnozstvo 5-hydroxymetylfurfuralu (HMF) a aktivitu diastazy. Pri stanoveni obsahu vody,
elektrickej vodivosti, obsahu HMF sme postupovali podla ,,Harmonised Methods of the
International Honey Commision® (Bogdanov, 2009). Aktivitu diastazy sme stanovili
spektrofotometricky s pouzitim Standardného substratu T-AMZHY pre stanovenie aktivity
diastazy (a-amylazy) v mede, vo forme tabliet komeréne dodavanych firmou Megazyme Inc,
IE. Pri stanoveni aktivity diastdzy sme postupovali podla oficidlnej metodiky vyrobcu
»Diastase Activity (a-amylase) in Honey, Assay Procedure* (Megazyme, 2013).

Vysledky a diskusia

Nami namerané hodnoty aktivity diastdzy, HMF, obsahu vody a elektrickej vodivosti sme
porovnali s limitnymi hodnotami uvedenymi vo vyhlaske ¢. 76/2003 Sb. v zneni neskorSich
predpisov a Smernici Rady 2001/110/ES v zneni neskorSich predpisov. V pripade, Ze med bol
na obale deklarovany ako ,Cesky med* navySe s limitnymi hodnotami uvedenymi
v Svazovej norme CESKY MED ¢&. 1/1999.

Tabulka 1: Hodnoty aktivity diastdzy, obsahu HMF, vody a el. vodivosti podl'a pdvodu medu.

Povod medu Druh medu
, CR Mimo CR . | x
(Ti;
Sledovany parameter n=10 n=24 ,,Cesrlfz ?r,ned S v §
min-max X
Aktivita
o 5,2-16,4 5,5-22,4 92 | 98 | 164
diastazy [ON] 11,0 16,9
X 9,2 13,2 11,8
HMF | [mg/kg] 5,0-31,6 8,4-37,9 50 | 11,0 | 26,6 183 | 140
X 16,5 18,0 14,2
0 - -
Voda _\ [%] 15,3-18,6 15,5-18,7 16,7 | 175 | 186 72 | 162
X 16,9 17,1 17,6
. % 14-55(n=9) |** 14-69(n=19) | 55 | 14 | 25
Vodivost [MS/m] Py 84 (n=1) | & 82-151 (0=5) . 109
_ 33 EED 31
X % 84 % 113

Vysvetlivky k tab. 1:% —kvetovy med,# —medovicovy med, X—priemer, CR—Ceska republika,
HMF — hydroxymetylfurfural

Z celkového poctu analyzovanych vzoriek medu (n=34) sme u 7 vzoriek kvetovych medov
(21 %) zistili aktivitu diastazy nizSiu ako 8 DN. V dvoch pripadoch sa jednalo o medy
povodom z CR, med kvetovy s aktivitou 6,1 DN a med medovicovy s aktivitou 5,2 DN;
odobrané v Specializovanej vcelarskej predajni. SZPI uvadza, Ze v ramci kontrolnej akcie
vykonanej vroku 2017, pocas ktorej analyzovali spolu 22 vzoriek medov z trznej siete
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stanovili takmer totoznu priemernt aktivitu diastazy 11,8 DN, v porovnani s nami zistenou
priemernou aktivitou 12 DN. SZPI tiez uvadza, ze zistili podlimitnu aktivitu diastazy u 14 %
analyzovanych vzoriek medov.

Vsetky nami analyzované vzorky medov splnili legislativny limit obsahu HMF (40 mg/kg).
Svazova norma CESKY MED vyzaduje, aby ..¢esky med” obsahoval HMF v mnoZstve
maximalne 20 mg/kg. U jednej vzorky ,,Ceského medu* na obale deklarovanej ako ,,Cesky
kvetovo lucny med* sme zistili prekroCenie tohto limitu o 6,6 mg/kg. Priemernd hodnota
HMF umedov z CR 16,5 mg/kg je porovnatelna s priemernym obsahom HMF v medoch
mimo CR 17,1 mg/kg. Rovnako SZPI v ramci uUstredne riadenej kontrolnej akcie nezistila
umedov ztrznej siete prekroCenie povoleného obsahu HMF s rozdielom, ze SZPI
u analyzovaych vzoriek medov stanovila nizsi priemerny obsah HMF 11,5 mg/kg v porovnani
s nami zistenou hodnotou 17,6 mg/kg. Obsah HMF spolu s aktivitou diastazy predstavuja
vyznamné ukazovatele kvality, Cerstvosti a autenticity medu.

Legislativny limit obsahu vody 20 % neprekrocila ani jedna vzorka medu. Rovnako aj SZPI
nezistila prekro¢enie povoleného obsahu vody v mede. Svazova norma CESKY MED je
na obsah vody v mede prisnejsia a pozaduje, aby ,,Cesky med™ mal obsah vody max. 18 %,
priCom u jednej vzorky sme zaznamenali prekroCenie tohto limitu obsahom vody 18,6 %.
Priemerny obsah vody v medoch z CR 16,9 % je takmer totozny s obsahom vody v medoch
povodom mimo CR 17,1 %. Elektricka vodivost je jednym z determinantov medovicového
medu, u ktorého je pozadovana vodivost min. 80 mS/m. Limit elektrickej vodivosti splnili
vsetky vzorky medov.

Zaver

Zhodne zo zisteniami kontrolného orgdnu mozno konStatovat, Ze aktivita diastazy je
najcastejSie poruSovany kvalitativny parameter medu, nedodrzany u 21 % analyzovanych
medov. Nizsia aktivita diastazy moze byt dosledkom neadekvatneho zédhrevu pri stekut'ovani
medu, skladovanim pri vyS$sej teplote ¢i nepovolenym pridavkom cukornych sirupov.

Literatura

AL-SHERIF, A., NAFEA, E., HAGAG, E., KAMEL, A., MAZEED, A., EWIS, M. 2017.Activity of
salivary glands in secreting honey-elaborating enzymes in two subspecies of honeybee (Apis mellifera L).
Physiological Entomology, vol. 42,no. 4, p. 397-403.

BOGDANOV, S. 2009. Harmonized methods of the International Honey Commission [online
cit. 8.4.2018]. Dostupné z: http://www.ihc-platform.net/ihc-methods2009.pdf.

CESKY SVAZ VCELARU, 1999. Svazova norma CESKY MED, Norma jakosti CSV 1/1999 [online cit.
10.4.2018]. Dostupné z: http://www.vcelarstvi.cz/dokumenty-cms/smernicemed.pdf.

KUNDRIKOVA-BURESOVA, P. a BARTOSOVA, L. 2018. SZPI a kontroly medu. Moderni véelar, &. 3,
s. 32-41. ISSN:1214-5793

MEGAZYME INTERNATIONAL IRELAND, 2013. Diastase Activity (a-amylase) in Honey, Assay
Procedure [online cit. 7.4.2018]. Dostupné z: https://www.megazyme.com/docs/default-source/analytical-
applications-downloads/t-amzhy_0413_data.pdf?sfvrsn=2.

PERSANO ODDO, L., PIAZZA, M., PULCINI, P. 1999. Invertase activity in honey. Apidologie, vol. 30,
no. 1, p. 57-65. ISSN: 00448435.

SMERNICA RADY 2001/110/ES z 20. decembra 2001 o mede, In Uradny vestnik Eurdpskej tinie, L 10,
2002.

VYHLASKA ¢&. 76/2003 Sb. ze dne 6. bfezna 2003, kterou se stanovi pozadavky pro piirodni sladidla,
med, cukrovinky, kakaovy prasek a smési kakaa s cukrem, ¢okolddu a cokolddové bonbony, In Sbirka
zakonti Ceské republiky. 2003, astka 32, s. 2470-2487.

Kontaktna adresa: Matej Tka¢, Mgr., Ustav hygieny a technologie mléka, FVHE VFU Brno,
Palackého 1946/1, 612 42 Brno, H17009@vfu.cz.

32



Sekce 1

Vyuzitie viacnasobnej faktorovej analyzy pre hodnotenie bryndze

Application of multiple factor analysis for bryndza cheese evaluation

1Semjon Boris, ?’Kral Martin, 2Pospiech Matej, 'Reitznerova Anna, ‘Mal’'ova Jana,
’Tremlova Bohuslava, 'Dudrikova Eva, Madanga Jan, Mal’a Pavel

'Katedra hygieny a technolégie potravin, Univerzita veterindrskeho lekdrstva a farmdcie v Kosiciach,
Slovenska republika
2Ustav hygieny a technologie potravin rostlinného piivodu, Fakulta veterindrni hygieny a ekologie,
Veterindrni a farmaceutickd univerzita Brno, Ceska republika

Summary

Multiple Factor Analysis was used for the examination of bryndza cheese varieties. Sensory, textural,
colour and physiochemical properties were evaluated during storage. The results showed differences
in bryndza cheese varieties before and after storage. The analysis extracted five dimensions, which
explain 88,99% of total variation for sensory, physicochemical and instrumental parameters of texture
and colorimetry. The statistical method used in the study is a suitable tool for assessing differences in
food quality and provides an opportunity to visualize and categorize the results with regard to shelf
life of bryndza cheese.

Keywords: statistical analyses; sheep cheese; quality; dairy products

Uvod

»dlovenska bryndza“ je prirodny biely, jemne roztieratelny zrejici syr s ojedinelymi
krupickami, vyrobeny tradiénym spdsobom - mletim vyzretého ovcieho hrudkového syra
alebo zmesi ové&ieho a kravského hrudkového syra (Uradny vestnik Eurdpskej tnie C 232/17).
Bryndza je najCastejSie vyrabana z nepasterizované¢ho mlieka a je charakterizovana ako pasta,
jemne roztieratenej krémovej konzistencie a bielej farby. Tento syr je tiezZ vyrabany v
niektorych Eurdpskych krajinach - Pol'sko a Rumunsko (Koreniovska a Suhaj, 2007). Syr
bryndza pozostdva z niekolkych predominantnych baktérii mlie¢neho kvasenia (LAB)
patriacich do rodov Lactobacillus spp., Enterococcus spp., Lactococcus spp. a Streptococcus
spp. (Belicova, MikulaSova a DuSinsky, 2013). Vysledky vyskumov ukazali nato, Ze bryndza
je najvyraznejSou funk¢nou potravinou mlieCneho typu, je mikrobidlnym fenoménom
Slovenska a z toho dévodu vyznamnou biodiverzifikovanou Zivou potravinou (Véclavikova,
2012; Herian, 2011).

Material a metodika

Pre stidium kvality bryndze sme hodnotili tri jednotlivé po sebe vyrobené vyrobné davky
vzoriek bryndze: BN (bryndza vyrobena zo 100% ov¢ieho hrudkového syra vyrobeného
Z nepasterizovaného ovc¢ieho mlieka), BP (bryndza vyrobena zo 100% ovcieho hrudkového
syra vyrobeného z pasterizovaného ovc¢ieho mlieka) a BM (bryndza vyrobena zmieSanim
v pomere 50:50 ov¢ieho hrudkového syra s kravskym hrudkovym syrom z pasterizovaného
mlieka. VSetky variety bryndze boli vyrobené podla tradicnych metdd vyroby syru bryndza
Vv spolupraci s mliekariiou ktord bola drzitelom certifikdtu pre vyrobu syra ,,Slovenska
bryndza“ s chranenym zemepisnym oznacenim. Tri tradi¢né spOsoby vyroby bryndze su
podrobne opisané v ziadosti o registraciu pre chranené zemepisné oznacenie do systému
Politiky kvality Eurdpskej Unie pre polnohospodarske vyrobky a potraviny. V tejto praci sme
variet bryndze (BN, BP aBM). Kazda varieta bryndze pozostivala z 18 vzoriek
analyzovanych pred skladovanim (PS) a z 18 vzoriek po skladovani (NB). Vzorky uréené na
skladovanie boli umiestnené¢ do plastovych vrecusSok (polyetylén, hribka 70 um, G-PACK,
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LLC., Slovenska republika) pre zabranenie neziaduceho vysuSovania vzoriek a skladované 14
dni pri teplote 4 + 2°C.

Chemické zloZenie vzoriek bryndze sme stanovili pouzitim Standardnych metoéd stanovenim
pH, susiny (ISO 5534, 2004), tuku (ISO 3433, 2008), bielkovin podla Kjeldahla (Popelka a
kol., 2009), obsahu soli argentometrickou titraciou podl'a Mohra (STN 570107, 2001). Pre
objektivne hodnotenie fyzikalnochemickych parametrov vyjadrujeme tieto vysledky ako
bielkoviny v susine, tuk v suSine a sol’ vo vode. Stanovenie fyzikalnochemickych parametrov
boli vykonané tri krat.

Objektivne meranie kolorimetrickych parametrov vzoriek syrov sme vykonali v
kolorimetrickom priestore CIELab, podla McLaren (1976). Meranie bolo vykonané
pristrojom Chroma meter CR-410 (meracia plocha @ 50 mm, osvetlenie D65, Standardny
pozorovaci uhol 2°, Konica Minolta, Sensing, Inc., Japan). Vysledky kolorimetrickych merani
boli spracované v programe Color Data Software CM-S100w SpectraMagic™ NX (Konica
Minolta Sensing Inc., Osaka, Japan, 2014). Texturdlne parametre sme stanovili pouzitim
pristroja TA-XT Plus Texture Analyzer (Stable Micro System, Surrey, Spojené kralovstvo)
modifikovanymi metddami podla autorov Snirc et al. (2017). Meranie sme vykonali pomocou
Stable Micro Systems Type (version 9.0) softvéru. Z kazdej vzorky sme vykonali Sest’ merani
kolorimetrickych a texturdlnych parametrov a ziskané vysledky sme vyhodnotili.

Senzorické vlastnosti vzoriek bryndze sme hodnotili v senzorickom laboratoriu
vybudovaného podla vSeobecného navodu na usporiadanie senzorickych pracovisk (ISO
8589, 2007) v Institate vzdeldvania veterinarnych lekarov, KoSice, Slovenska republika.
Vzorky syrov sme predkladali hodnotitel'om porciované v rozmeroch 25 x 25 x 25 mm, ktoré¢
boli uloZené na bielych plastovych tanieroch. Pred predkladanim na posudzovanie boli vzorky
temperované na teplotu 18 °C, aby v Case organoleptického hodnotenia mali 20 £+ 2 °C.

Posudzovatelia vyplali protokol pre hedonické senzorické hodnotenie, ktory bol zostaveny
podla Lawless a Heymann (2010) a Svensson (2012). Protokol hodnotenie obsahoval
jednotlivé organoleptické vlastnosti typické pre bryndzu. Hodnotitelia v protokole mali kazda
predlozent vzorku posudit’ na devit’ bodovej hedonickej stupnici (1 - vel'mi zly/a, 2 - zIy/4, 3
- menej chutny/a, 4 - neuspokojivy/a, 5 - priemerny/a, 6 - uspokojivy/a, 7 - chutny/a, § -
dobry/a, 9 - vel'mi dobry/a). Posudili pritom vzhlad, vonu, konzistenciu, chut’ a celkovu
prijatel'nost’ predkladanych vzoriek.

Pre vyhodnotenie vzajomnych vzt'ahov na senzorické a inStrumentalne parametre vo vzorkach
troch variet bryndze pred apo skladovani sme pouzili metédu viacnasobnej faktorovej
analyzy (Multiple factor analysis - MFA) s pouzitim doplnkového balika R - statistics
software ,,FactomineR* (Sebastien, Josse a Husson, 2008) a “balika “factoextra” (Kassambara
a Mundt, 2007).

Vysledky a diskusia

V tejto praci sme pouzili MFA metdodu so vstupnymi datami vysledkov senzorickej
deskriptivnej analyzy, inStrumentalnych merani farby a textiry, a fyzikdlnochemickych a
mikrobiologickych parametrov rdéznych variet bryndze. Pouzili sme Kaiserovo kritérium na
stanovenie poctu findlnych dimenzii s premennymi podl'a autorov Chapman, Lawless a Boor
(2001). Z dosiahnutych vysledkov MFA metody sme extrahovali pdt dimenzii, ktoré
objasnuju vztahy z celkovej varidcie premennych na 88,99%. Prva dimenzia (Diml)
vysvetluje 44,79% variacie premennych, druhd (Dim2) 15,66%, tretia (Dim3) 14,13%, Stvrta
(Dim4) 7,43% a piata (Dim5) 6,94%.

Pocas zrenia syrov dochadza k mnohym biochemickym a chemickym zmendm, ktoré sa
podiel'aju na tvorbe charakteristickych chuti a arom syrov (Eroglu, Toker a Dogan, 2015).
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Podiel analyzovanych dat v Dim1 bol vzhl'ad vzoriek (12,98%; r = 0,96), celkova prijatelnost’
(12,58%; r = 0,97), vona (12,54%; r = 0,95), chut’ (11,10%; r = 0,91), konzistencia (10,27%; r
= 0,90) akolorimetrické parametre (9,90%; r = 0,86). Na formovani Dim2 sa podiel’ali
fyzikalnochemické parametre vzoriek (17,31%; r = 0,69). V Dim3 to boli hlavne parametre
textury (16,50%; r = 0,62) s vplyvom variety vzoriek bryndze (33,85%; r = 0,89).V Dim4 sa
podielali parametre textiry spolu s hodnotenim konzistencie vzoriek a v Dim5 to bol vplyv
skladovania (82,39%; r = 0,97). Koreldciu hodné6t individudlnych analyzovanych
senzorickych, a inStrumentalnych parametrov na hladine Statistickej vyznamnosti p < 0,05
popisuje tabul’ka 1.

Tabulka 1: Korelacia premennych v jednotlivych dimenzidch na Statistickej hladine
vyznamnosti (p < 0,05).

Diml r Dim2 r Dim3 r Dim4 r Dim5 r
celkova prijatelnost’ 0,97 a* 0,60 tvrdost’ 0,60 konzistencia 0,26 bielkoviny 0,28
vzhlad 0,96 bielkoviny 0,55 tuk 0,27 tvrdost 0,23 pH 0,21
vona 0,95 pH 0,39 sol 0,26 lepivost -0,26 tuk -0,28
chut’ 0,91 tvrdost 0,25 bielkoviny-0,28
konzistencia 0,90 so 0,22 lepivost -0,62
L* 0,77 lepivost -0,23
lepivost’ 0,66 L* -0,34
tvrdost’ -0,66 tuk -0,64
a* -0,71
sol’ -0,76
susina -0,87
b* -0,92
Zaver

Pre Gcel vyhodnotenia jednotlivych vysledkov senzorickej analyzy vzoriek bryndze v spojeni
S in§trumentalnym  meranim  kolorimetrickych  a texturdlnych  vlastnosti  a taktiez
fyzikalnochemickych parametrov sa metdda viacnasobnej faktorovej analyzy preukéazala ako
velmi vhodnd auzito¢nd. Pomocou tejto metdody je mozné ur€it vziajomné vztahy
jednotlivych parametrov s cielom dosahovania poZadovanej kvality po¢as vyroby bryndze.
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Hodnoceni enologickych parametri moravskych vin v zavislosti
na skladovacich podminkach

Evaluation of oenological parameters of Moravian wines depending
on storage conditions

Javorsky Jan, Kral Martin, Tremlova Bohuslava

Ustav hygieny a technologie potravin rostlinného piivodu, Fakulta veterindrni hygieny a ekologie,
Veterinarni a farmaceuticka univerzita Brno

Summary

Analytical chemistry has an increasingly important role in the wine industry. Compliance with
analytical parametre is necessary to ensure product safety, compliance with legislation and also to
understand wine technology. The aim of this work is to evaluate the oenological parametres of
Moravian wine during two different temprerature storage conditions.

Keywords: wine; analytical; storage conditions

Uvod

DodrZzovani a sledovani analytickych parametri ve viné vzhledem k legislativnim a
senzorickym pozadavkl je pfi uvadéni na trh nezbytnou soucasti pro zachovani kvalitativnich
a jakostnich parametrd vin. Pii zakoupeni vin v trzni siti si spotiebitel mize zakoupit vina
skladovana za teplotné optimalnich podminek v rozsahu 10 — 15 °C, ve vé&tsi mife jsou vSak
spotiebiteli nabizena v trzni siti vina, ktera byla skladovana za pokojové teploty. Cilem této
prace je sledovat vyvoj analytickych parametri moravskych vin v ramci jednotlivych ro¢niku,
kdy ¢ast vin je skladovana za teploty 12 °C, a ¢ast totoznych vin je skladovana za pokojové
teploty.

Teplota mtze hrat vyznamnou roli pfi vyvoji vina v mnoha etapach béhem jeho zivotnosti.
Zvysena teplota vSak pfedstavuje znacné riziko pro senzorické atributy vina a jeho vyslednou
zivotnost. Vina Casto béhem piepravy a skladovéani zaZivaji obtizné podminky prostiedi, coz
urychlit proces starnuti. Dané zmény jsou bohuzel Casto bez povSimnuti, dokud se vino
nedostane ke spotiebiteli. Cetné studie zkoumaly vliv zvySené teploty na vino se zietelnym
ucinkem, jako je sniZeni oxidu sifi¢itého, vyvoj barev (zejména hnédnuti bilych vin) a zmény
profilu t€kavych sloucenin. Chemické zmény, které se tykaji Cervenych vin ovlivnénych
citlivéjsi viici plisobeni tepla, a proto vyzaduji stejnou nebo vétsi miru vyzkumu vzhledem k
teplotnim u¢inkiim (Scrimgeour et al, 2015).

Material a metody

Pro prvni etapu méteni byly pouzity ndsledujici moravska vina ro¢niku 2015:
- Veltlinské zelené — vybér z hroznii, polosuché,

- Palava — vybér z hrozntl, polosladkeé,

- Rulandské modré 2015 — vybér z hroznl — klaret, polosuché,

- Rulandské modré 2015 — vybér z hroznil — Cervené, suché,

- Veltlinské zelené - pozdni sbér, suché,

- Cabernet Sauvignon rosé€ — vybér z hroznii — rouge, polosladkeé,

- Kerner — vybér z bobuli, sladké.
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U jednotlivych vin jsou dosud provadény nasledujici chemické analyzy:

- spektrofotometrie, absorbance pifi 420 nm

- méfeni pH pomoci ptistroje GRYF 259

- méteni celkového SO titracné pomoci 0,02 mol/l roztoku joédu

- méfeni polyfenoll na spektrofotometru, absorbance pii 765 nm

- stanoveni veskerych titrovatelnych kyselin titracné¢ odmérnym roztokem 0,1 M NaOH
- stanoveni skute¢ného obsahu alkoholu ebulioskopicky na ebuliometru

- Stanoveni kysliku.

Vysledky a diskuse

Vzhledem ke skute¢nosti, ze veSkera vina jsou lahvovana a jsou tedy skladovana v obalu
ur¢enému kone¢nému spotiebiteli, etapy jednotlivych meéfeni jsou rozdéleny ve vétSim
casovém odstupu, kdy je vétsi pravdépodobnost sledovani vyznamnéj$iho rozdilu zmény
jednotlivych analyti. Prvni, tedy nultd etapa meéfeni, probéhla v mésici Cervenec 2017.
V soucasné dobé& probihd druha etapa métfeni po skladovani za dvou rozdilnych teplotnich
podminek. Dale je s odstupem ¢asu V planu tieti etapa méfeni.

Pfi prvni, ¢ili nulté etapé méteni se pH jednotlivych vin pohybovalo v rozmezi 3,02 — 3,66.
Pti absorbanci 420 nm se vysledky u bilych vin (véetné klaretu) pohybovaly v rozpéti 0,10 —
0,13. U ruzového vina byla naméfena absorbance v rozpéti 0,35 — 0,36. Pro zméfeni
absorbance u ¢erveného vina doslo k nafedéni 1:10, po kterém se vysledky pohybovaly okolo
0,19. Pfi spektrofotometrickém méfeni polyfenoli za absorbance 765 nm byly nejvétsi
hodnoty u bilych a rizovych vin naméteny u vina Veltlinské zelené polosuché, kdy namétrené
hodnoty dosahovaly za dané absorbance vysledku 0,72, kdezto u ostatnich vzorkt bilych a
rizovych byly naméteny hodnoty v rozpéti 0,49 (Kerner) — 0,63. U vzorku Cerveného vina
dosSlo opét k natedéni 1:10 a vysledky byly v rozmezi 1,14. Hodnoty skutecného obsahu
alkoholu vesmés odpovidaly hodnotdm uvedenym na etiketdch jednotlivych vin. Celkovy
obsah oxidu sifi¢itého byl vyssi u vin s vétsim obsahem slovné deklarovaného zbytkového

LRA4

mnozstvi pak u sladkych vin, zejména u vina Kerner.

Vzhledem k tomu, Ze u moravskych vin roéniku 2015 vybranych pro prvni etapy méfeni
dosud meéfeni probiha, srovnani a zavéry vzhledem k rozdilnym podminkam skladovani
budou zpracovavany v budoucnu.

Zavér

Védecky prokazanou a obecné znamou skutecnosti je fakt, Ze rozdilné teplotni podminky
skladovani maji vyznamny vliv na senzorické vlastnosti vin, které se méni v diisledku zmén
jednotlivych analytl. Cilem této prace je hodnotit zménu chemickych analytl riiznych typt
moravskych vin v zavislosti na teploté a dob¢ skladovani.

Podékovani )
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Vliv Kkyseliny askorbové na intenzitu zbarveni karagenani

Relationship between ascorbic acid content and carrageenan color intensity

Bartlova Marie, Pospiech Matej, Javiirkova Zdeika, Luiakova Ludmila,
Béhalova Hana, Tremlova Bohuslava

Ustav hygieny a technologie potravin rostlinného piivodu, Fakulta veterindrni hygieny a ekologie,
Veterinarni a farmaceuticka univerzita Brno

Summary

Carrageenan are polysaccharides, originating from red seaweeds (Rhodophyceae). They are added to
food because of gel creation as a thikener. They have also stabilizing and emulsifying properties in
food. They are used to meat products, milk products and ice creams. Ascorbic acid influence color
stability and increases the effect of nitrate against Clostridium botulinum in meat product.

The aim of the study is comparasion to mean intensity and hue typical of carrageenan by image
analysis in histological section of model meat products. There were addected different concentration
of ascorbic acid. Model samples were made in the line concentration 0,001 %, 0,01 %, 0,1 %, 1 % a
10 %.

Keywords: lectin histochemistry; meat products; nitrate; image analysis; hue typical; mean intensity

Uvod

Karagenany se skladaji z f-D-galaktosy a 3,6-anhydro-o-D-galaktosy. Jsou to produkty
cervenych motskych fas, které se vyuZzivaji v potravinaiském primyslu (Brenner a kol, 2014).
Karagenany tvoii v potravinach gel, zahustuji a maji také emulgacni vlastnosti (Necas a
Bartosikova, 2013; Kozlowska a kol., 2018). D¢li se do nékolika skupin na zaklad€ poctu a
pozice sulfatovych skupin, které se oznacuji pismeny fecké abecedy. V potravinaistvi se
vyuziva zejména k, 1a A (VeliSek a HajSlova, 2009, Sason a Nussinovitch, 2018).

Kyselina askorbova patii spolu s dusitany Kk nejpouzivanéjsim aditivim, které se pouzivaji
Vv potravinach. Kyselina askorbova se pouZzivd v potravinarstvi jako stabilizator, chrani
vyrobky pied autooxidaci. Dusitany se pouzivaji jako konzervant, zvySuji barvu a prodluzuji
trvanlivost masnych vyrobku (Bartolome a Fragoso, 2017).

Lektiny jsou proteiny, které se vazi na specifické sacharidy (Melnikova a kol., 2013).
Vyskytuji se v rostlindch, plisnich, mikroorganismech ¢i ZivociSich (Roth, 2011). K detekci
vazby mezi lektiny a sacharidy se mize vyuzivat mimo jiné i svételna mikroskopie. Vazba se
zviditelni pouzitim enzymatickych nebo fluorescen¢nich markerid (Brooks a kol., 1997).

Material a metodika

Pro analyzu byly pouzity modelové vzorky masnych vyrobkil s pfidavky karagenanu a
kyseliny askorbové v riznych koncentracich. Vzorky byly vyrobeny ze 100 g rozemletych
kufecich prsou, 1,5 g kuchynské soli, 0,5 g polyfosfati, 1 g k-karageananu, 10 ml vody a
kyselina askorbové v koncentracni fadé¢ (0,001 %, 0,01 % 0,1 %, 1 %, 10 % a bez ptidavku).
Do jednoho vzorku byla pfiddna Praganda (HB-LAK s.r.o0, Ceska republika) o koncentraci 2,5
%, 1 % x-karageananu a 5% kyseliny askorbové. Modelové vzorky byly tepelné oSetteny pii
teploté 70 °C 10 minut v jadfe vyrobku. Z kazdého vzorku byly zhotoveny 4 parafinové bloky
a z kazdého bloku byly nakrajeny 2 fezy o tloustce 5 um. Rezy byly vysetieny lektinovou
histochemii, kde byl pouzit lektin Bandeiraea simplicifolia (Sigma-Aldrich, Velka Britanie) a
poté byla provedena analyza obrazu pomoci SW NIS Element verze 4.5 (Laboratory Imagine,
Ceska republika). Data byla statisticky zpracovana pomoci SW Unistat verze 6.0 (Unistat,
Velka Britanie). Ze statistickych test byl vypocitan korelacni koeficient.
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Vysledky a diskuze

V obrazové analyze byly hodnoceny parametry typicky odstin a primérné intenzita odstinu
(bezrozmémé veliCiny). Typicky odstin je vyjadfen jako hodnota odstinu s maximalni
frekvenci v histogramu (NIS-Elements, 2011). Primérné hodnoty typického odstinu jsou
uvedeny v tabulce 1. Korelaéni koeficient je R>= -0,36 (p<0,01). Nejmensi pramérnou
hodnotu ma vzorek 5/17, ktery neobsahuje ptidavek kyseliny askorbové. U ostatnich vzorki
byly naméteny vyssi hodnoty typického odstinu (p<0,05). Hodnota vzorku 14/18, obsahujici
kromé& kyseliny askorbové také Pragandu, se liSil od kontrolniho vzorku 5/17 nejméné.
Dtivodem mitize byt ptidavek dusi¢nanové solici smési do modelového masného vyrobku.

27
2 5 17 - bez ptidavku

9 18- 0,001 % k. askorbové

25 LB 10_18- 0,01 % k. askorbové
o B TR 11 18-0,1 % k. askorbové
23 12_18-1 % k. askorbové

13 18- 10 % k. askorbové
2 14_18 - 2,5 % Pragandy + 5 %
2 k. askorbové
20

517 918 1018 1118 1218 1318 1418

N

Graf 1: Primérné hodnoty typického odstinu (p<0,01).

Primérna intenzita odstinu je definovana jako prumér hodnot intenzity pixelt (NIS-Elements,
2011). Primérné hodnoty intenzity odstinu jsou uvedeny v tabulce 2.
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Graf 2: Primérné hodnoty intenzity odstinu (p>0,05).

Korela¢ni koeficient intenzity odstinu je R?= 0,16 (p>0,05). Bylo zji§téno, Ze intenzita odstinu
zbarveni se u jednotlivych vzorkli vyznamné neliSila. NemenSi intenzita odstinu byla
namétfena u vzorku 9/18, ktery obsahoval 0,001 % kyseliny askorbové a 14/18. Nejvyssi
hodnota byla naméiena u vzorku 13/18, ktery obsahoval 10% ptidavek kyseliny askorbové.
Priimérna intenzita odstinu byla také vyuzita naptiklad pro méteni srovnani barvy u hovéziho
masa, u kterého byl proveden nastiik vodou (Liu a kol., 2016).

Zavér

U modelovych vzorki masnych vyrobkii byl hodnocen vliv pfidavku kyseliny askorbové na
zbarveni karagenanti. Konkrétn€ byly hodnoceny parametry typicky odstin a intenzita odstinu.
Z vysledkt vyplyva, ze kyselina askorbova ma vliv na typicky odstin zbarvené¢ho karagenanu
analyzovaného lektinovou histochemii. Mezi vzorky existuje negativni korelace. Mezi
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vzorkem bez ptidavku kyseliny askorbové a vzorky s ptidavky kyseliny askorbové existuji
statisticky vyznamné rozdily. Bylo vSak zjisténo, ze jednotlivé koncentrace ptidavku kyseliny
askorbové vyznamné nekoreluji s intenzitou odstinu barvy.
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Udinnost vybranych desinfekénich prostiedki na kyselinu mléénou
v extraktoru

The effectivness of selected disinfectants of lactid acid in extractor

Horak Radek, Ost’adalova Martina, Tremlova Bohuslava

Ustav hygieny a technologie potravin rostlinného piivodu, Fakulta veterindrni hygieny a ekologie,
Veterindarni a farmaceuticka univerzita Brno

Summary

The article compares the effectiveness of disinfectants on the content of the lactic acid. The
disinfectants used for the experimental part are formaldehyde and BetaStab®. The content lactic acid
was observed and compared after processing conventional beet.

Based on the analysis of the measured data, it was found that the highest disinfecting effect on the
lactic acid content had formaldehyde, the avearge lactic acid value was 275 mg/l. In experiment with
BetaStab® disinfection the average value of the lactic acid was 350 mg/l. When the beet was
processed without the use of disinfection, this average lactic acid was 371 mg/l.

Keywords: Lactic acid; disinfection; contamination; BetaStab; formaldehyde

Uvod

Cukrovarnictvi ma v Ceské republice jiz dlouholetou tradici a prolina svoji &innosti §irokou
Skalu védeckych oborl. Vyvoj tohoto primyslu se stdle zdokonaluje jak z hlediska kvality
svych vyrobku, tak z hlediska ekonomického. Jednim z téchto aspektid cukrovarnického
primyslu je ochrana vstupnich surovin pfed ¢innosti mikroorganismi, jejichz disledkem
dochazi k vysokym ztratdm a zhorSeni kvality cukru.

Plsobenim mikroorganisml stoupa intenzita tvorby melasy a tim se sniZuje vynos cukru.
Dulezitou a v poslednich letech hojné sledovanou latkou, kterd vznikd vlivem mikrobialni
aktivity v difuzni §tavé, je kyselina mlécnda. Ta dnes slouZi jako hlavni ukazatel mikrobialni
kontaminace extraktoru.

V ramci kontroly kontaminace extraktoru byla v minulosti vyuZivana tzv. resazurinova
metoda. Mezi metody zjistovani kontaminace také patii metody signalizujici mikrobialni
kontaminaci (méfeni obsahu kyseliny mlécné) a metody pocitajici pocet mikroorganismil
(kultivacni metody - pfimé pocitani mikroorganismti pod mikroskopem anebo plotnovou
ziedovaci metodu dle Kocha). Odborné literatura popisuje moznost pouziti u¢inné&jSich
metod. Naptiklad zjiStovani kontaminace pomoci méfeni redoxniho potencialu, stanoveni
koncentrace ATP a obsahu kysliku.

Podstatnou slozkou zamezeni riistu mikroorganismi v extraktoru jsou dezinfekéni prostiedky.
Nejhojnéji pouzivanou chemikalii v oblasti dezinfekce v cukrovarnictvi je formaldehyd. V
poslednich letech je vSak kladen diraz na eliminaci této latky z technologického procesu
z divodu negativniho plisobeni na lidsky organismus a zivotni prostfedi. Na zdkladé této
skutecnosti je vénovana nadmérnd pozornost riznym piirodnim alternativdm formaldehydu.
K pfirodnim alternativdm formaldehydu patii napt. dezinfekce BetaStab®, ktera je zalozena
na bazi B-chmelovych kyselin.

V praci je sledovana ucinnost dvou vySe zminénych dezinfek¢nich prostfedkli na obsah
kyseliny mlé¢né, ktera byla méfena po vybrané obdobi cukerné kampané 2016/17.
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Material a metody

Obsah kyseliny mlééné byl analyzovan z difuzni §tavy extraktoru. Odbér vzorkil difuzni
Stavy byl provadén kazdé 2 hodiny ve 4 tydennich cyklech. Nasledné bylo provedeno
stanoveni koncentrace kyseliny mlééné v odebranych vzorcich.

Ke stanoveni kyseliny mlécné byl vyuzit automaticky analyzator SUPER GL. Jedna se
0 zafizeni, které umoznuje stanoveni glukozy a laktatu na enzymaticko-amperometrickém
principu s biosenzorem. Zatizeni obsahuje pumpy slouzici k transportu roztoku analyzatoru,
kalibracniho roztoku a vzorku skrze senzor. Uvniti senzoru se nachazi elektrody, které déli od
roztokli multivrstevnata membrdna, na niZ se nachazi imobilizované enzymy. Vlivem
chemické reakce s imobilizovanym enzymem dochézi ke zméné na elektrod¢, jejiz signal je
pak vysledkem méieni.

V ramci prace jsou porovnavany ucinky dezinfekce na mikrobiologickou kontaminaci pii
pouziti dvou riznych dezinfekénich prostredki. Klasicky dezinfekéni prostiedek — 30 az 40%
vodny roztok formaldehydu (obchodni nazev Formaldehyde) a dezinfekéni prostiedek
BetaStab® — pfirodni derivat biocidl, je to vodny zasadity roztok, ktery je tvofen
pryskyti¢nymi kyselinami a pfirodnimi pryskyficemi.

Teplota pii extrakci ¢inila 75 °C a hodnota pH se pohybovala v rozmezi 4 az 6. Vzorek
difuzni §t'avy byl odebiran a méten na ptislusny parametr (obsah kyseliny mlécné) za riiznych
technologickych podminek v extraktoru:

1. Tézeni $tavy z fizkh konvenéni fepy za pouziti dezinfekce BetaStab®.

2. Tézeni §téavy z tizkt konvencni fepy pii pouziti dezinfekce Formaldehyde.

3. Té&zeni §tavy z tizkl konvenéni fepy bez pouziti dezinfekénich prostiedkd.

Nasledné technologické podminky byly vzdjemné porovndvany v souvislosti s obsahem
kyseliny mlé¢né. K porovnani byly vyuZity statistické metody.

Vysledky a diskuze:

Pro vizudlni zndzornéni obsahu kyseliny mlé¢né byl pouZzit boxplot neboli krabicovy graf,
ktery graficky znazoriiuje namétend data dle jejich kvartild. Béhem kampané byly pouzity dva
typy dezinfekéniho oSetfeni extraktoru, které jsou zde zaroven srovnavany s extrakci bez
dezinfek¢niho oSetieni konvencni fepy.

Grafické (Graf 1) a statistické vysledky (Tabulka 1) jasné poukazuji na rozdil mezi obsahy
kyseliny mlécné pii extrakci za pouziti dezinfekci ve prospéch formaldehydu. Abychom
ovéfili pravdivost tohoto tvrzeni, bylo nutné jej také provéfit pomoci analyzy rozptylu. Byly
zkoumany dvé hypotézy, zda existuje statisticky vyznamny rozdil mezi pouZitim dezinfekce
Formaldehyde a prostfedkem BetaStab®. Analyza rozptylu byla provedena na hladiné
vyznamnosti a = 0,05 pii pravdépodobnosti p <0,05. Kritickd hodnota se stupni volnosti (1,
623) pro tento soubor dat ¢inila F krit = 3,8. HO — neexistuje statisticky vyznamny rozdil mezi
jednotlivymi dezinfekénimi prostredky.

Tabulka 1: Statistické tidaje-kyselina mlé¢na [mg/1].

BetaStab Formaldehyde Konvenéni fepa
(bez dezinfekce)
Minimum 107,000 22,200 96,400
Maximum 1090,000 1430,000 2290,000
Pramér 350,425 274,643 371,409
Smérodatna odchylka 193,785 196,518 250,715
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Graf 1 : Analyza rozptylu kyseliny mlécné.

Pti srovnani dezinfikované difuzni stavy s difuzni §tavou u konvenéni fepy bez osetieni byl
baktericidni vlastnosti. Dezinfekce BetaStab®, kterd je zaloZena na ptirodni bazi, méla ov§em
srovnatelné ucinky. Obdobné vysledky testovani ucinnosti BetaStabu® v porovnani
s formaldehydem uvadi Bennar et al. (2010), pruimérny obsah kyseliny mlécné pii pouziti
formaldehydu v této studii dosahoval 206 mg/l, pfi BetaStabu® 346 mg/l. Obsah kyseliny
mlééné v neoSetiené difuzni §taveé zde cCinil v priméru 591 mg/l. Pfi experimentu byly
testovany tfi rizné varianty davkovani pro BetaStab® a formaldehydu. Pollach et al. (2002)
se zabyvali nahrazenim formaldehydu pravé zminénym BetaStabem®. Vysledky studie
jednoznaéné naznacuji dostacujici vysledky dezinfekce BetaStabu® ve srovnani s
formaldehydem. Zminuji také skutecnost, ze nékteré mikroorganismy jsou vice rezistentni
vuci dezinfekeli, a tak je nutno dezinfekci sttidat.

Zavér

Formaldehyde je velice u¢inny dezinfek¢ni prostfedek, avSak pro jeho negativni vlastnosti na
lidské zdravi je vhodné jej nahradit jinymi alternativami. BetaStab® dosahl optimélnich
vysledki v ramci dezinfekce extraktoru a mohl by tak byt zafazen jako alternativa
dezinfek¢niho prostfedku formaldehydu. Dilezité je vSak brat v potaz rezistencni schopnost
mikroorganismil a pfi dezinfikovani je nutno tyto prostfedky stiidat. V sou€asné dobé jsou
studovany a prokdzany ucinky také jinych pfirodnich alternativ jako napft. Pilestab®, kyseliny
myristove a kalafunové.
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Summary

In recent years flax plant has drawn much attention mainly because of its oil and dietary fibre. Most of
soluble fibre of flaxseed is a mucilaginous gum which consists of water-soluble polysaccharides - an
arabinoxylan and type | rhamnogalacturonan. They have unique functional properties as
hydrocolloid, which can be used in food industry as thickeners, stabilizers and emulsifiers. One of
possible resource of the dietary fibre of flax is flaxseed meal remaining after the oil extraction from
flaxseed.

The aim of this work is focused on the influence of flaxseed fibre on texture of process cheese spreads.
Samples of spreads (25, 27.5, 30 % dry matter) with addition (0, 1, 2, 3, 4, 5 %) flaxseed meal were
prepared for this experiment. Additionally, the content of emulsifying salts was different in samples (2,
2,5 and 3 %). These results were compared with cheese without flaxseed meal.

Keywords: flaxseed meal; dietary fibre; proces cheese spreads;texture

Introduction

Flaxseed (Linum usitatissimum) is a rich source of biologically active compounds with
specific functional properties: polyunsaturated fatty acids (PUFA) omega-3 family, lignans
secoisolariciresinol diglycoside (SDG), proteins and carbohydrates, soluble and insoluble (the
mucilage gums) dietary fibres. The insoluble fraction of flaxseed fibre is represented by
cellulose and lignin while the soluble fibre fractions are mostly mucilaginous carbohydrate
material of seeds, or flaxseed musilage®. It is known that flaxseed mucilage (FSM) is a
complex heteropolysaccharide of high molecular weight which consist of one neutral (75 %)
and two acidic fractions (25 %) identified arabinoxylan (AX) (weakly acidic), or more
precisely galactoarabinoxylan (GAX), and rhamnogalacturonan type | (RG-I) that has
strongly acidic characteristics?.

In recent years FSM was widely used in food industry as thickeners, stabilizers and
emulsifiers thanks to its unique rheological and functional properties. Thus, many authors
showed that FSM has high viscous properties, exhibits good water-holding capacities, and
behaves like ‘weak’gel®. Moreover based on these useful properties FSM was used in the
emulsion preparation and in stabilization of salad dressing and meat based food*®. According
to this, FSM is considered as hydrocolloid plant gum.

Flaxseed meal remaining after the oil extraction from flaxseed is largely used as livestock
feed®. Structure of polysaccharides extracted from flaxseed meal is similar in comparison with
structure of those of whole flaxseed. However there are other compounds like lignans and
proteins in bigger amount than in gum from flaxseed. Rheological properties of flaxseed meal
mucilage differ for various cultivars. It exhibits “weak-gel” properties for one flax variety or
behaves like a typical viscoelastic fluid for other types’. Therefore, incorporation of flaxseed
meal dietary fibre into foods are still not well characterised to develop it as a functional food
with specific health advantages.

Processes cheese spreads contain ground natural cheeses of different types and degrees of
maturity, emulsifying agents, other dairy and non-dairy ingredients. All of these constituents
are blended under a partial vacuum wit constant agitation and heating to obtain homogeneous
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mass. As a dairy product, processed cheeses spreads are a rich source of protein, calcium, and
other healthful nutrients. It is a popular type of cheeses with greater durability, and therefore
with high potential for innovation, including functional foods. From the nutritional point of
view, processed cheeses are less valuable compared to natural cheeses. The addition of
emulsifying salt worsens favorable ratio between phosphorus and calcium, but it is still a rich
source of calcium and sodium?,

Thus, the aim of this study was to determine the influence of flaxseed dietary meal on texture
of process cheese spreads with different additions of emulsifying salts.

Materials and Methods

The samples of processed cheese were prepared in Stephan UM / SK 5 by blending eidam
cheese (20 % w/w fat in dry matter), water, butter, emulsifying salts (ES) Joha S9 (BK
Ladenburg, Germany) and flaxseed meal obtained by screw press of Raciol flaxseed cultivar
(Agritec, s. r. 0, Sumperk, Czech Republic) in different concentrations. The mixture was
heated to 90 ° C for 5 minutes with stirring at 1500 rpm.

A series of processed cheese samples with 27,5 % dry matter were prepared with increasing
addition of flaxseed meal at rates of 0; 1; 2; 3; 4; 5% and 3% ES. For samples with 27.5 %
dry matter content and 2.5% of flaxseed meal, the dosage of ES was reduced from the 3 to 2
and 2.5%. Additionally, a series of processed cheese samples with 25% dry matter, 2.5 % of
flaxseed meal and different additions of ES at rates of 2; 2.5 and 3% were prepared. Two
independent experiments have always been carried out.

Textural properties (hardness, cohesiveness and adhesion) of processed cheese were measured
with a Universal TA.XT2 Texture Analyzer (Stable Micro System, UK) by puncture method®.
The data were subjected to statistical analyses by one-way analysis of variance (ANOVA).

Results and Discussion

The effect of flaxseed dietary fibre (FDF) on firmness, adhesiveness and cohesiveness of the
processed cheeses containing 3 % emulsifying salts are represented in Fig. 1A - C. It is clear
that the texture of cheese samples differed with additives of FDF. Thus, cheese samples with
1, 2 % FDF had similar hardness as control samples without additives of FDF. However this
index significally increased for cheese samples with added of 3 % FDF (P < 0.05). The
highest firmness was for cheese samples with 4 % FDF and addition of 5 % FDF resulted
slightly decreasing of hardness (Fig. 1A).

It was found that the firmness of cheese increased (P < 0.05) with increasing the concentration
of ES (data is not shown). The same trend was observed for cheese with 25 % dry matter.
However the manufacture of processed cheese sample with 25 % dry matter and 2 % ES was
failure — the product disintegrated. It should be emphasized that products with reduction of
the emulsifying salts dose without the addition of FDF were similarly unstable for both
cheeses with 27.5% and 25% dry matter content.

The cohesiveness of processed cheese samples has not been affected (P > 0.05) with the
increasing of FDF concentration compared to control samples (Fig. 1B), however the
adhesiveness increased with the increasing of FDF concentration (Fig. 1C).
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Fig. 1. Textural properties of processed cheese spreads (27,5 % dry matter, 20 % w/w fat in
dry matter, 3 % emulsifying salts) containing different concentrations of flaxseed meal:
(A) Firmness, (B) Cohesiveness, and (C) Adhesiveness. Error bars indicate standard deviation
of independent experiments.

Conclusions

This research provides information how the textural properties of processed cheese spreads
may be altered by added flaxseed dietary fibre (FDF). Thus, the concentration of added FDF
had a strong effect on firmness and cohesiveness of cheeses. The firmest cheeses were with
additive of 4 % FDF. Adding 2.5 % FDF can reduce the emulsifying salt content by one third
in processed cheeses with a dry matter content of 27.5%.
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Detection of allergens in food samples using conjugated quantum dots
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Summary

The use of QDs in IHF for detecting wheat, mustard and milk allergens in model samples with
concentrations in the range of 0.001%, 0.01%, 0.1%, 1%, 10% was studied. The QD - IHF detection
limit of 0.01 % for QDs with a wavelength of 525 nm and 0.001 % for QDs of 585 nm was established.
The QD-IHF method can be used for follow-up research of other food allergens.

Keywords: immunohistofluorescence; immunohistochemistry; fluorophore; food allergens.

Introduction

Application of quantum dots (QDs) as a new type of fluorophores in immunological methods
is a highly discussed scientific area. The great potential is particularly evident from many
scientific works that experimentally use QDs in both in vivo and in vitro imaging technigues.
The research area is gradually expanding from biological, biomedical and even clinical
imaging (Byers et al., 2011) slowly into the field of microscopic food analysis (Bonilla et al.,
2016). QDs have excellent photophysical and structural properties. In general, QDs have the
three most important features - high brightness and photostability; colour tuning and narrow
emission ranges; shape and size. Due to these properties, there are currently many different
biocompatibilized and biofunctionalized forms of quantum dots. From the point of view
of spectroscopic and microscopic analysis, many QD technologies have been developed and /
or improved to illustrate the true exceptional properties for advanced biosensing (Jin,
Hildebrandt, 2012). There is a wide variety of commercially available antibody-quantum dots
conjugates that can be used in many applications, such as immunohistofluorescence (IHF)
(Rosenthal et al., 2011). The aim of the study is to apply quantum dots to IHF detection
of wheat, mustard and milk allergens in model samples (chicken ham). To check the fineness
of the chosen method, the QD-IHF method was compared with the immunohistochemical
methods (IHC).

Materials and Methods

Model meat products were prepared with the addition of 3 types of food allergen (wheat
protein, milk protein - caseinate, mustard) for each allergen separately, for the purpose of this
study. Model samples were prepared from chicken breast muscles, 1.5 % of kitchen salt and
0.5 % polyphosphates. The allergenic components were subsequently added to the meat
product in an increasing concentration line: 0.001%, 0.01%, 0.1%, 1%, 10%. Samples were
processed by histological technique of paraffin sections and then were subsequently examined
using immunohistochemical and immunofluorescence methods. Immunohistochemical
methods were performed according to standard operating procedures for detecting wheat,
mustard and milk allergens that are using by the Laboratory of Department of Plant Origin
Foodstuffs Hygiene and Technology. The modified immunofluorescence method for
application to food samples was used. The moddified method is based on the principles
mentioned in the manual from the manufacturer of quantum dots (Invitrogen, JPN). The base
of this method is an indirect two-step immunohistochemical method. Specific polyclonal
primary antibodies were applied. Primary antibodies concentration of 1: 500 anti-gliadin, anti-
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sinl and anti-casein were used (Sigma-Aldrich, UK). For primary antibody labelling were
used the secondary antibodies against the rabbit Fc fragment, secondary antibodies were
labelled with CdSe / ZnS QDs with 525 and 585 nm emissions (ThermoFisher Scientific,
GER). The examination of samples' cuts was performed in a Leica DM 3000 fluorescence
microscope (Leica, GER) using fluorescence filters 13 with an emission from 510 nm (Leica,
GER) and Qdot 585 filter set with an emission of 585 nm (Chroma Technology Corp., USA).
Scanning the field of view was made using a camera Leica DFC 295 (Leica, GER) in
conjunction with the computer program Xn View (Pierre E. Gougelet, FRA).

Results and Discussion

The results of three methods (immunohistochemical and immunofluorescence using QD at
wavelengths 525 and 585 nm) were compared. The applicability of the IHF method has been
verified by examining model samples of a known allergenic protein content. The result of this
study was introduced an optimized QD - IHF detection method suitable for application to
different types of allergens. The obtained results are shown in Table 1.

Table 1. Comparison of application of QD - IHF with IHC method in model samples.

Wheat P/N Mustard P/N Milk P/N
IHF | IHF IHF | IHF IHF | IHF

Koncentrace | QD QD IHC | Koncentrace | QD QD IHC | Koncentrace | QD QD IHC
(%) 525 | 585 (%) 525 | 585 (%) 525 | 585

0 0/4 0/4 0/4 0 0/4 0/4 0/4 0 0/4 0/4 0/4

0,001 4/0 4/0 4/0 0,001 22 4/0 4/0 0,001 3/1 4/0 4/0

0,01 4/0 4/0 4/0 0,01 4/0 4/0 4/0 0,01 4/0 4/0 4/0

0,1 4/0 4/0 4/0 0,1 4/0 4/0 4/0 0,1 4/0 4/0 4/0

1 4/0 410 4/0 1 4/0 4/0 4/0 1 4/0 4/0 4/0

10 4/0 4/0 4/0 10 4/0 4/0 4/0 10 4/0 4/0 4/0

Note: P = positive, N= negative, Limit of detection (LOD)

The results show that the QD - IHF method using QDs with a wavelength of 585 nm achieves
the same results in the detection of wheat, mustard and milk allergens as the conventional
IHC method. Comparison of the conventional IHC method with the QDs immunofluorescent
histochemical method was also provided by Chen et al. (2009), which applied these
techniques to the detection of caveolin - 1 and PCNA antigens, and the statistical difference
between the two methods was not significant. The study showed that both methods provide
the same results, although the QD-IHF signal was stronger with a lower background than
those detected by the IHC. Our procedure shows the same sensitivity as IHC, this founding is
opposite to Chen et al. (2009) who states that the results show that QD - IHF is a more
sensitive and better method than traditional IHC. More research is needed for QD — IHF in
food matrix. With quantum dots with a wavelength of 585 nm, a lower (0.001%) LOD of
mustard and milk allergens was achieved than with 525 nm quantum dots. The worse
detection limit for QD - IHF with QDs with a wavelength of 525 nm may be that the relative
brightness of QD - green signal QD (525 nm) is lower than the intensity of another colours.
For example, green signal QD (525 nm) is 17 times lower than the intensity of another
colours the red QD (655 nm) and almost 32 times lower than that of near infrared QD (705
nm) (Byers et al., 2011).

Conclusions

The study compared the early validated IHC method with new IHF methods using QDs as a
labelling tool. Suitability of histological labelling by QDs was confirmed for wheat, mustard
and milk allergens. QDs with wavelengths of 525 and 585 nm were used as fluorophores, and
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manifested as more suitable QDs with a wavelength of 585 nm. In the IHF method with 585
nm QDs the same results were achieved (LOD 0.001%) as in the traditional IHC method.
However, the IHF method with QDs 585, compared to the traditional IHC method, gives a
strong contrast (strong intensity of light signal) against to the background of the sample and
thus making it easier for the inexperienced assessor of finding the allergen in a microscopic
section and also for image analysis.
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Summary

The aim of this work was to use four different processing methods for a "danubian sausage"”, as a
representative of a durable fermented meat product, and compare the effects of each method on the
structure of the end product. The following procedures were used: 1) glutaraldehyde-ethanol,
2) glutaraldehyde-osmiumtetroxide-ethanol, 3) glutaraldehyde-buffer-ethanol, 4) glutaraldehyde-
osmiumtetroxide- buffer- ethanol. Significant differences were observed with OsO4, where OsO4 fixed
fat in the product, while in OsO4-free methods fat was flushed into fixation solutions and was not
visible on the resulting image.

Keywords: processing effect; osmium tetroxide; fixation; fat

Introduction

Microscopy is a basic method that in the food industry serves to observe food structures.
Scanning electron microscopy is the best method for observing surface of samples (Pospiech,
2011). One of the disadvantages is high cost of chemicals for the sample’s preparation
(Nebesarova, 2001). The aim of this work was to find out whether certain modifications in the
commonly used procedure are possible.

Group of fermented durable product was choosen. The fermented durable meat product is,
according to the Decree 69/2016 Sb., a processed non-heat-treated meat product intended for
direct consumption where, during fermentation, ripening, drying or smoking under defined
conditions, the water activity is reduced to aw (max) = 0,93; expiration date is 21 days at
temperature plus 20 ° C and possibly other storage conditions. An example of these products
are ,,Danubian” sausage and salami ,,Poli¢an®.

Material and Methods

Ingredients of a ,,Danubian® sausage: pork, pork lard, edible salt, preservative E250, spice
preparation (spice, dextrose, sugar, antioxidant E300), dye mixture (E160c colorant,
sunflower oil), garlic, microorganism starter culture, pork cake. 136g of meat was used to
produce 100g of the product.

Sample of sausages was processed by four different procedures according to the following
table:

Table 1: Processing methods.

Method 1 Method 2 Method 3 Method 4
3 % glutaraldehyde/ 24 hours X X X X
Cacody! buffer/ 3x 15 min X X
1 % osmium tetroxide/ 48 hours X X
Cacody! buffer/ 3x 15 min X X
Ethanol X X X X
Discussion

The most striking differences were observed between the methods that used osmium tetroxide
and those who did not. Osmium tetroxide fixes fat, so the fat remains in the sample after
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processing and is visible in the resulting photos (Bahr, 1955). There is no visible difference
between the samples where we used the buffer and the ones without using the buffer.

- - E N
SEM HV: 5.0 kV WD: 10.67 mm | | MIRA3 TESCAN| SEM HV: 5.0 kV WD: 10.01 mm | MIRA3 TESCAN|

Viewﬁeld:SDD!JL Det: SE 7100ym View field: 500 pm SM: RESOLUTION 100 pm
SM: RESOLUTION Performance in nanospace HiVac Det: SE
Picture 1: Method 1; A- air cracks, B- place | Picture 2: Method 2; A- fat, B- muscle, C-
where fat used to be, C- muscle. air cracks.
Conclusion

Fat is an important part of meat products, so it is advisable to keep the fat in mind when
studying structure of meat products. Based on our findings, using the buffer does not effect
the results in any way, so there is no reason to use this specific method. We concluded that to
study the product’s structure including the molecules of fat, it is best to use the oxide
tetroxide methods, since this is the one that yielded the best results in our experiment.
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Vliv nahrady sojového Srotu Srotem z lupinovych semen v krmnych smésich
na produkéni ukazatele vykrmovanych kurat a kachen

Influence of a replacement a soybean meal with a lupin bean meal in
complete feed on production indicators of fattened broilers and ducks
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Summary

A main idea of this work was to test possibilities of a replacement (50% and 100%) a soybean meal
with a lupin bean meal (variety Zulika) in complete feed for fattening of broilers and ducks. Results
confirm that the most suitable is a replacement 50% a soybean meal with a lupin bean meal. Fattened
animals reached similar live weights in comparison with a control group, broilers 2,440kg (control
2,391kg), ducks 3,158Kkg (control 3,169kg) at the end of fattening (broilers 35" day and ducks39" day)
and a difference between feed consumptions was minimal. We can evaluate less mortality as positive
in groups with a lupin bean meal in feed, especially in fattening of broilers.

Keywords: broiler; duck; fattening; lupin beans; feed; production indicators

Uvod

Dlouhodoba koncepce v evropském zeméedélstvi si klade za cil zvySovat produkci tuzemskych
proteinovych komodit na tkor dovozovych. Jde o to, omezovat zavislost na dovozu
rostlinnych proteinovych krmiv a zaméfit se na proteinovd krmiva tuzemskd. Z tohoto
pohledu se jevi jako perspektivni semena kulturnich plodin rodu Lupinus pro svij vysoky
obsah hrubého proteinu, srovnatelny s obsahem hrubého proteinu v sojovych bobech.
Importovana sdja a sdjové produkty (Sroty) jsou v soucasné dob&€ dominantni proteinové
komponenty v krmnych smésich uréenych pro vyzivu u vSech hospodaiskych zvitat. Jejich
nahrada jinou, zejména tuzemskou proteinovou komponentou, by vyznamné ptispéla k feSeni
vySe uvedenych problému. Proto je i nasim cilem ovéfit moznost vyuZiti Srotu z lupinovych
semen jako ndhrady za s6jovy extrahovany §rot v krmnych smésich ve vykrmu brojlerovych
kutat a kachen (Geigerova et al., 2017). Zavéry z téchto experimenti dokladaji i vysledky
realizované v provoznich podminkach ve vykrmu brojlerovych kutat (Suchy et al., 2017;
Karel et al., 2017).

Material a metodika

Cilem ptedloZzené prace bylo ovéfit produkéni ucinnost krmnych smési ve vykrmu
brojlerovych kufat a kachen, ve kterych byla provedena ¢asteéna (50%) nebo uplna (100%)
nahrada s6jového extrahovaného Srotu Srotem z lupinovych semen. Do experimentu byla
pouzita lupinova semena odridy Zulika, kterd obsahuji, u nas z péstovanych odrid bilych
lupin, nejvice hrubého proteinu. Pokusy byly realizovany v akreditované staji Ustavu vyzivy
zvitat s fizenym svételnym a tepelnym rezimem, podle technologického névodu pro vykrm
pfislusného hybrida.

Experiment na vykrmovanych brojlerovych kuratech

Do experimentu bylo zahrnuto celkem 240 jednodennich kufat hybridni kombinace ROSS
308, ktera byla rozdélena do tii skupin, a to na skupinu kontrolni K 80 kurat (40 slepi¢ek a 40
kohoutktl), skupinu pokusnou P 50% 80 kutat (40 slepic¢ek a 40 kohoutkit)a skupinu P 100%
80 kurat (40 slepicek a 40 kohoutktl). V prubéhu vykrmu byly kufatim zkrmovany tii typy
krmnych smési BR 1 (1. — 14. den), BR 2 (15. — 29. den) a BR 3 (30. — 35. den). Krmné smési

55



Sekce 2

mély stejné komponentni slozeni stim rozdilem, ze u pokusnych skupin byl sojovy
extrahovany Srot nahrazen u skupiny P 50% a u skupiny P 100% Srotem z lupinovych semen,
atoz 50 % a 100 %. V prubé¢hu vykrmu byla pribézné sledovana spotfeba krmné smési, ktera
slouzila k vypoctu konverze krmiva. Ve 35. dnu vykrmu byla kufata individudlné zvazena a
Z jejich hmotnosti vypocitana primérna hmotnost podle jednotlivych skupin.

Experiment na vykrmovanych brojlerovych kachndch

Do experimentu bylo zahrnuto celkem 180 jednodennich kachnat hybridni kombinace Cherry
Valley, ktera byla rozd¢lena do tii skupin, a to na skupinu kontrolni K 60 kachnat (30 kachen
a 30 kacertr), skupinu pokusnou P 50% 60 kachnat (30 kachen a 30 kacerti)a skupinu P 100%
80 kachnat (30 kachen a 30 kacerti). V prubéhu vykrmu byly zkrmovany ctyii typy krmnych
smési VKCH Start (1. — 10. den), VKCH 1 (11. — 19. den), VKCH 2 (20. — 35. den) a VKCH
3 (36. — 40. den). Krmné smési mély stejné komponentni slozeni stim rozdilem, Zze u
pokusnych skupin kachiat byl sdjovy extrahovany Srot nahrazen u skupiny P 50% a u skupiny
P 100% Srotem z lupinovych semen, a to z 50 % a 100 %. V pribéhu vykrmu byla pribézné
sledovana spotieba krmné smési, ktera slouzila k vypoétu konverze krmiva. Ve 39. dnu
vykrmu byly kachny individualné zvazeny a zjejich hmotnosti vypocitana primérna
hmotnost podle jednotlivych skupin.

Vysledky a diskuze

Experiment na vpkrmovanych brojlerovych kuratech

Jak dokumentuje tabulka 1, Zivd hmotnost kufat na konci vykrmu (35. den) dosdhla u
kontrolni skupiny K 2,391 kg, u pokusné skupiny P 50% 2,44 kg a u pokusné P 100% 2,323
kg. Z vysledkl je ziejmé, Ze 50% nadhrada so6jového Srotu lupinovym nesniZila produkéni
ucinnost krmnych smési, naopak u 50% nahrady dosahla kutata vyssi primérné hmotnosti.
hmotnost dosahla kutata skupiny P 100%, ktera se statisticky prikazné neliSila od priméru
skupiny K. Ve srovnéni se skupinou P 50 % byl rozdil priméri mezi skupinami (P 50% - P
100%) statisticky prikazny (P < 0,05)

Tabulka 1. Primérné hodnoty zivé hmotnosti kufat vcetné statistickych charakteristik.

x (kg) 2,391 A 2,440A 2,323P
Sn +0,254 + 0,266 + 0,320

Na zéklad¢ sledovani denni spotfeby krmnych smési jsme dospéli k vysledku (tabulka 2), ze

v

kg, o néco vyssi u skupiny P 50% 1,54 kg a srovnatelna u skupiny P 100% se skupinou K.
Vyssi spotteba krmnych smési u skupiny P 50% je dana vyssi riistovou intenzitou kutat P
50%.

Tabulka 2. Konverze krmnych smési za obdobi vykrmu (1. - 35. den).

Konverze (kg) 1,43 1,54 1,45

V prubéhu vykrmu byl sledovan i tthyn kutat, ktery za obdobi 1. - 35 den byl u skupiny K 7,5
%, u skupiny P 50% 2,50 % a u skupiny P 100% 0 %. Z vysledkl je zfejmé, Ze se zvySujicim
se obsahem lupinového Srotu v krmnych smésich klesal tthyn kufat.
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Experiment na vykrmovanych brojlerovych kachndch

Jak dokumentuje tabulka 3, zivd hmotnost kachen na konci vykrmu (39. den) doséhla u
kontrolni skupiny K 3,169 kg, u pokusné skupiny P 50% 3,158 kg a u pokusné P 100% 2,968
kg. Z vysledkl je ziejmé, ze 50% néhrada s6jového Srotu lupinovym nesnizila produkéni
ucinnost krmnych smési a primérméd hmotnost u skupiny K a P 50% byla srovnatelna.

A

vyznamné niz$i (P <0,01) ve srovnani s primérnymi hodnotami skupiny K 1 P 50%.

Tabulka 3. Priimérné hodnoty Zivé hmotnosti kachen vetné statistickych charakteristik.

x (Kg) 3,169 3,158 2,968
Sn +0,262 +0,279 +0,216

Z denni spotieby krmnych smési jsme dospéli k vysledku (tabulka 4), Ze mezi skupinami byly
minimalni rozdily v konverzi krmnych smési. U skupiny K byla konverze 1,94 kg, u skupiny
P 50% 1,96 kg a u skupiny P 100% 1,96 kg.

Tabulka 4. Konverze krmnych smési za obdobi vykrmu (1. - 39. den).

Konverze (kg) 1,94 1,96 1,96

V prubéhu vykrmu byl sledovan i tthyn kachen, ktery za obdobi 1. - 39 den byl u skupiny K 0
%, u skupiny P 50% 3,33 % a u skupiny P 100% 0 %.

Zavér

Zaveérem lze konstatovat: za optimalni lze povahovat 50% nahradu séjového extrahovaného
Srotu Srotem lupinovym, 50% nahrada vyznamné neovlivnila konverzi krmnych smési, u
kufat podavani lupinového Srotu v krmnych smésich vyznamné snizilo jejich uhyn.

Podékovani
Studie byla finanéné podpotena grantovym projektem QJ1510136 Optimalizace proteinové vyzivy
monogastrickych zvifat na bazi odrid semen lupiny bilé (Lupinus albus L.).
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Summary

Beta-lactam antibiotics are clinically very important since they are used for treatment of various
infections in humans and animals. However, resistance to these antibiotics among Enterobacteriaceae
isolates is increasing as a result of dissemination of beta-lactamases that have ability to degrade beta-
lactam antibiotics. Beta-lactamases are diverse group of enzymes with various activities but extended-
spectrum beta-lactamases (ESBL) and AmpC-type beta-lactamases (AmpC) are among the most
important resistance mechanisms. We aim to evaluate the occurrence of ESBL/AmpC-producing
Enterobacteriaceae isolates in twelve chicken farms in Paraguay. We cultivated 66 cloacal swabs on
MacConkey agar with cefoxime (2 mg/l) to select resistant isolates. Each isolate was identified using
MALDI-TOF and tested for susceptibility to selected antibiotics. Afterwards we performed polymerase
chain reaction (PCR) and Sanger sequencing to detect resistance genes and to assign them to a
specific variant. High prevalence of ESBL/AmpC-producing Escherichia coli and Klebsiella
pneumoniae isolates was found and most of them carried blacrx-m-2, blactx-ws and blacwy-2 genes.
Transfer of these genes by plasmid conjugation experiments revealed that they are carried by plasmid
which means they can be easily spread among bacterial population by horizontal gene transfer.

Keywords: ESBL; AmpC; Enterobacteriaceae; Paraguay

Introduction

Beta-lactam antibiotics represent group of antimicrobials of high clinical importance for both
human and veterinary medicine. Unfortunately, their efficiency is jeopardized by beta-
lactamases enzymes which have the ability to hydrolyse the beta-lactam ring of the antibiotic
and reduce the effect of these drugs. Many types of beta-lactamases have been described so
far, however, ESBL and AmpC-type beta-lactamases are most significant since they can
hydrolyse broad-spectrum beta-lactams such as third- or fourth-generation cephalosporins.
Moreover, ESBL/AmpC genes are frequently spread by horizontal gene transfer as they are
often carried by plasmids or transposons. The prevalence of genes encoding these enzymes is
growing within members of Enterobacteriaceae which limits treatment possibilities for
infections caused by bacteria of this family. [1,2]

Antibiotic resistance is one of the best examples for One Health concept which is based on
idea that all living beings share one common health in some sectors. ESBL/AmpC-producing
bacteria can be found in various environments, animals and humans. Their occurrence in
food-producing animals can reach high level due to usage of antibiotics and selection of
resistant strains which can be then transferred to humans. [3]

High prevalence of ESBL/AmpC-producing isolates in human clinical samples have been
reported in South American countries, however, very limited data are available from the
veterinary sector. One of the first studies evaluating antibiotic resistance in chicken and
chicken meat in Paraguay found high level of resistance to nitrofurantoin and nalidixic acid in
Salmonella spp. and Campylobacter spp. isolates. [4] However, studies focusing on
ESBL/AmpC genes in bacteria of poultry origin from Paraguay have not been published yet.
Therefore, we aim to evaluate resistance to extended-spectrum beta-lactam antibiotics in
broiler chicken farms in Paraguay.

61



Sekce 3

Material and Methods

A total of 66 cloacal samples were taken from healthy finisher broiler chicken from 12 farms
in Paraguay in 2012. Each sample was cultivated on MacConkey agar with cefotaxime (2
mg/l) to select resistant isolates. After selection, isolates were species identified using
MALDI TOF Mass Spectrometry. Each E. coli and K. pneumoniae isolate was tested for
ESBL/AmpC production using MAST® disk test (Mast Group Ltd., UK). Susceptibility to 12
antimicrobial substances was tested using disk diffusion method as well. The presence of
beta-lactamase gene was determined by PCR and Sanger sequencing- Conjugation
experiments were performed using filter-mating method and selection of the transconjugants
was done on media with cefotaxime (2 mg/l), sodium azide (100 mg/l) and rifampicin (25
mg/l) since the recipient E. coli MT102 is resistant to sodium azide and rifampicin but
susceptible to cefotaxime. Successful transfer of beta-lactamase genes was confirmed using
PCR detection of the respective genes.

Results

A total of 46 E. coli and 19 K. pneumoneiae ESBL/AmpC-producing isolates was obtained.
The prevalence of ESBL/AmpC-producing isolates in the examined farms was 97% (n = 66)
since we did not obtained such isolates from two samples only. Among E. coli, 27 isolates
were ESBL producers, 21 were positive for AmpC-type beta-lactamase and 2 isolates
produced both beta-lactamases. ESBL production was detected in all K. pneumoniae isolates.
All AmpC-type beta-lactamase producing isolates carried gene blacmy-2 (32%, n = 65). In
most of the ESBL producers, blactx-m gene was detected. The gene was present in two
sequence variants including blactx-m-2 (35%, n = 65) and blactx-m-s (31%, n = 65). ESBL
genes of SHV family were detected in K. pneumoniae isolates including blasuv-27 (11%, n =
65), blasuv-> (8%, n = 65) and blasyv-28 variants.

Testing for susceptibility to 12 antimicrobials indicated that all isolates were multiresistant
since they showed resistance to more than two groups of antibiotics. Among the expected
resistance to ampicillin, cefalotin and other beta-lactams, the isolates were resistant to
streptomycin  (89%), sulphonamides (86%), tetracyclines (69%), trimetoprime-
sulfomethoxazole (38%), chloramphenicol (32%) and gentamicine (14%). Moreover,
resistance to first-generation quinolones and fluoroquinolones, represented by nalixidic acid
(75 %) and ciprofloxacin (35%) were detected.

The conjugation transfer of ESBL/AmpC genes to plasmid-free E. coli recipient cells was
successful in 85%.

Discussion

The results suggesting beta-lactams antibiotic are frequently used in Paragauy chicken farms.
However, high prevalence of ESBL/AmpC genes in chicken farms have been reported
globally, including Europe. In Denmark, 22 out of 26 farms showed more than 80%
prevalence of these genes in 2009. [5] Successful transfer of ESBL/AmpC genes to recipient
cells proved that these genes are carried by plasmids. The location on mobile genetic elements
enable their horizontal transfer within the bacterial population. Resistance of ESBL/AmpC-
producing isolates to other antimicrobials suggests that these bacteria carry multiple genes
encoding the resistance phenotype. We need to test for these genes in our future studies.

Conclusion

Prevalence of ESBL/AmpC type beta-lactamase-producing isolates is very high in healthy
broiler chickens in Paraguay. Moreover, the isolates showed resistance to other groups of
antibiotics which together with beta-lactam resistance limits treatment possibilities greatly.
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Presence of these multiresistant strains in poultry farms represents potential risks for public
health as they may be transferred to humans via the food chain.
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Summary

Apicomplexan protozoan of genus Babesia and intracellular bacteria Anaplasma phagocytophilum
and Rickettsia sp. are tick-borne pathogens and their distribution in the Czech Republic is
insufficiently known. They can cause human diseases and are particularly dangerous for patients with
deficiencies in immune system. Our goal is to develop a new method of triplex gPCR able to detect all
three pathogens thus giving us efficient tool for surveys. We test already published primers and probes
as well as modified and newly designed ones. This new method will be used on ticks collected in years
2016 — 2018 in all parts of the Czech Republic and it will give us important data about distribution
and abundance of these pathogens in their vectors.

Keywords: Anaplasma phagocytophilum; Rickettsia, Babesia; tick-borne disease; gPCR; Czech
Republic

Introduction

Anaplasma phagocytophilum and Rickettsia spp. are Gram-negative o-Proteobacteria from
order Rickettsiales. They are non-motile obligate intracellular parasites transmitted by
arthropods. A. phagocytophilum usually resides in membrane-bound cytoplasmic vacuoles of
neutrophils in the form of agglomerated morulae. It causes granulocytic anaplasmosis in
various animals and humans, causing mostly influenza-like symptoms including fever and
headache (Blanco & Oteo 2002). However, fatal causes were reported (Tsiodras et al. 2017).
A. phagocytophilum is transmitted by up to 20 species of ticks (Stuen et al. 2013). In Czech
Republic it was detected in questing Ixodes ricinus (Rybarova & Siroky 2017; Venclikova et
al. 2016), Dermacentor reticulatus and Haemaphysalis concinna (Rybafova & Siroky 2017).
Prevalence varies significantly (Venclikova et al. 2016). Anti-A. phagocytophilum antibodies
were detected in 10,82 % of human patients with suspected Lyme disease (Heroldova
Dvotéakova et al. 2014).

Rickettsia spp. are distributed worldwide and divided into two main groups, Spotted Fever
Group (SFG) and Typhus Group. The pathogen shows highest affinity for vascular
endothelial cells (Sahni & Rydkina 2009). Rickettsia spp. are transmitted by arthropods and
transovarial transmission is possible. The main vectors of SFG Rickettsia in Europe are ticks.
The human-infecting Rickettsia found in the Czech Republic are R. monacensis and R.
helvetica in Ixodes ricinus (Venclikova et al. 2016) and R. helvetica and R. raoultii in
Dermacentor reticulatus (Rudolf et al. 2016). Clinical manifestations of these species vary —
from non-specific symptoms including fever and rash (Faccini-Martiinez et al. 2014) caused
by R. helvetica to tick-borne lymphadenopathy (TIBOLA) by R. raoultii (Silva-Pinto et al.
2014).

Genus Babesia (phylum Apicomplexa, order Piroplasmida) contains tick-borne protozoan
intraerythrocytic parasites infecting various vertebrates including humans. Human babesiosis
in Europe is caused by three species - B. microti, B. divergens and B. venatorum. Clinical
symptoms are malaria-like, can include haemolysis and in severe cases can lead to internal
organ failure (Dumic et al. 2018; Haselbart et al. 2008). Two species of human-infecting
Babesia were found in the Czech Republic so far — B. venatorum (Venclikova et al. 2015) and
B. microti (Rudolf et al. 2005).
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All three pathogens affect mostly immunosuppressed patients, however, many cases of these
diseases probably go undetected. Traditional detection of Anaplasma and Babesia by light
microscopy of blood smears is not applicable to Rickettsia. Immunological approaches are
used for detection of all three pathogens. However, molecular diagnostic methods detecting
presence of pathogen’s DNA are gaining importance due to their sensitivity and robustness.
Our aim is development of efficient multiplex gPCR allowing quick and reliable diagnosis of
the agents of these neglected tick borne diseases.

Materials and Methods

We used questing ticks collected by flagging in years 2016-2018. Our sampling covered
localities close to all bigger towns in the Czech Republic (above 15 000 inhabitants). The
identification of target genes for primer and probe design was based on literature search of
published PCR assays (Lempereur et al. 2017; Silaghi et al. 2017; Portillo et al. 2017). Over
30 sets of primer+probe combinations were designed with the use of sequences from several
species of the pathogen genus obtained from GenBank database. Sets that showed intra-genus
sequence identity (comparison among several species) and differed from outgroup (closest
related genus) were chosen for later testing. Over 60 oligonucleotides were tested as potential
primers and probes for the use in gPCR. Initial performance testing of the designed PCR sets
used the SYBR™ green master mixes without the use of labelled probes, to address the
question of cross-interaction between the primer and probe oligonucleotides aiming the 3
pathogens. We used samples of DNA isolated from ticks and previously tested for the target
pathogens with standard PCR. Standard PCR with temperature gradients was used with
designed primers to specify the highest annealing temperature at which all primer sets
operated. Further tests contained specificity testing with samples containing target DNA, non-
target DNA and no DNA. In the next step the sets showing good performance in specificity
and efficient DNA amplification were selected and tested as single gPCR using FAM labelled
TagMan™ probes. The ideal annealing temperature, amplification duration and
concentrations of primers and probes were tested with the hybridisation probes.

Results and Discussion

We struggled with the issue of non-target DNA amplification in case of primers designed for
whole genus Babesia and the search for ideal primer set continues. The selected assays
including the probes will be optimized and tested in duplex- and triplex-gPCR settings.
Different options of quantification standards (linearized plasmids with inserted target
sequence, purified and measured PCR amplicons or cDNA from known number of cells
where possible) for each pathogen will be produced and tested for performance in simplex,
duplex and triplex gPCR assays. Using DNA standard templates with known concentration
measured by spectrophotometer the lower limit of detection will be identified for each
pathogen in the reaction. Following the optimization of the developed duplex (triplex) assay
we will use these in different real-time PCR systems within the laboratories at UVPS to test
inter-laboratory reproducibility of results.
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Summary

Dermacentor reticulatus is western Palearctic species and second most reported tick species in
central Europe. The range of D. reticulatus is expanding and there are a number of pathogens that
they can transmit or at least carry. To better understand gene flow and transmission of pathogens we
designed 17 polymorphic microsatellites loci. Loci were analyzed using DNA isolated from ticks
collected by standard flagging method. The number of alleles per locus ranged from 3 to 14 with
length range from 78 to 318 bp. Genetic markers COI, ITS2 and 18SrDNA were analyzed as well. We
recorded variation at 6 positions for COIl and 18SrDNA, and at 11 positions for ITS2. In order to
define population structure of D. reticulatus, we will expand the current analyzes on more populations
collected from different and distant localities, and apply further methods.

Keywords: Dermacentor; Acari; Ornate cow tick; microsatellite; genetic markers

Introduction

Ornate cow tick (Dermacentor reticulatus (Fabricius, 1794)) is western Palearctic species
(Foldvari et al., 2016). It is the second most reported tick species after Ixodes ricinus in
central Europe (Rubel et al., 2014), where its range is expanding due to changes in climatic
conditions, anthropogenic impact and increasing number of available hosts (Palauskas et al.,
2015; Mierzejewska et al., 2015). There are a number of pathogens that can be transmitted or
at least carried by D. reticulatus. Therefore, it causes considerable public and veterinary
health costs and it can cause losses in livestock production (Foldvari et al., 2016). Since their
importance in veterinary medicine and medicine is of great importance, it is necessary to
develop methods which will help us to better understand gene flow and transmission of
pathogens (Dharmarajan et al., 2009). In order to accomplish that, we designed 17
microsatellites loci for analysis, along with other, previous known genetic markers.

Materials and Methods

Ticks were collected from various localities in Europe, and collection is still in progress.
Specimens we collected mostly by standard flagging technique, but some of them from
different hosts. Morphological diagnosis was carried out using stereomicroscope Olympus
SZX 16 equipped with Olympus DP 73 digital camera.

For molecular genetic analysis we were using the NucleoSpin Tissue kit (Macherey-Nagel,
Diiren, Germany) according to the manufacturer’s protocol. We tested and processed
following markers: COI, 18S rDNA (3 different portions), ITS2. Used primers and PCR
conditions are presented in the Table 1. PCR reactions were carried out in a 25 pl volume,
including 5 pl of Combi PPP MasterMix (TopBio, Vestec, Czech Republic), 0.2 ul of each
primer (KRD, Praha, Czech Republic), 4.1 pl of PCR H20 (TopBio), and 0.5 ul of DNA
sample. The concentration of DNA was measured by IMPLEN NanoPhotometer® P330
(Implen, Munich, Germany). DNA samples were sequenced by Macrogen (Amsterdam, the
Netherlands). The obtained sequences were aligned in Geneious 11.0.3. (Kearse et al., 2012)
and compared to the GenBank nucleotide database by BLAST algorithm (Altschul et al.,
1990).
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Table 1. Used primers and PCR conditions.

g PCR conditions (°C/s)
= % § 5 g = % 8
: : 57 g2 | £ | £ 5| 2|
g £ 5@ S 5 g g | © 5
5 £ SR - - A A
o [a)]
col C1-N-2312 CATACAATAAAGCCTAATA ApproX. 0430 | a5/60 | 72060 | a0 | Reesetal,
TY-J-1449 AATTTACAGTTTATCGCCT 860 bp 2003
ITS2-F ACATTGCGGCCTTGGGTCTT Ranged Lvetal.
ITS2 from 1200 | 95/45 | 51/60 | 72/90 | 35 o014
ITS2-R TCGCCTGATCTGAGGTCGAC to 1600 bp
18SrDNA A AACCTGGTTGATCCTGCCA
@ c CTGAGATCCAACTACGAGCTT Approx. / / / y
18SrDNA D GGCCCCGTAATTGGAATGAGTA | 18l4bp | 0230 | 5530 | 72/45 ) 35 'V;TTgl%%et
7 E CACCACCCACCGAATCAAGAAA
18SrDNA F GCAGCTTCCGGGAAACCAAAGT
3 G TGATCCTCCCGCAGGTTCACCT

The main task of this project is based on microsatellites analyses, later to be used for
population structure of species D. reticulatus. For each sequence, several primer pairs were
designed. In total, we designed 563 markers with primers, of which 436 dinucleotide, 109
trinucleotide and 18 tetranucleotide. Of those designed, 88 loci were tested, with gradient
annealing temperature, by following protocol: 94°C 5min, followed by 35 cycles of 94°C
30sec, gradient temperature from 45°C to 58°C 30s and 72° 30s, with the final extension step
at 72° 15min. The results of the PCR were checked by horizontal electrophoresis, and the best
temperature from gradient testing was selected for each sequence. Some of the primer pairs
that were not amplifying were discarded at this stage of testing. Others were subjected to
further testing. We chose 17 for multiplexing with labeled primers. All of them were tested at
Masaryk University, Brno, Czech Republic. Testing was based on available DNA samples
from tree different populations: Czech Republic, Slovakia and Poland. For microsatellite

study, we used Peak Scanner software v.1 (Applied Biosystems, Carlsbad, CA).

Results and Discussion

Considering molecular markers COIl, 18S rDNA, and ITS2 we obtained sequences from
isolated DNA from specimens collected in Czech Republic, Ukraine and Poland. The lengths
of the products were 851bp for COI, 966bp for ITS2 and 1792bp for 18SrDNA. COl is widely
used for phylogenetic analysis in a variety of organisms (Navajas et al., 1996). So far we
sequenced and processes tick DNA from Czech Republic population, therefore we did not
expect major variability at this point. Variations at six positions were recorded. Similar results
we have found for 18S rDNA and ITS2, but in this case we sequenced tick DNA from all
three localities. We recorded variation at six positions for 18S rDNA, and eleven positions for
ITS2. Mangold et al. (1998) stated that the 18S rDNA sequence data displayed little variation
and no nucleotide difference between closely related species. Kulakova et. al (2014)
conducted the study of Dermacentor nuttalli phylogeny. They emphasize that ITS2 sequences
were highly conservative, with variability 0-1.4 %, associated with point mutations and
heterozygous sites. In further analysis of these markers we will conduct phylogenetic analysis
by carrying out Bayesian inference in the Mr.Bayes 3.2.6 plugin in Geneious 11.0.3.
(Huelsenbeck and Ronquist 2001, Kearse et al. 2012) and Maximum likelihood analysis in
PHYML 3.0. (Guindon et. al, 2010).

Microsatellites were tested on samples from eight different populations (Czech Republic,
Poland, Slovakia, Romania, Germany, England, Belgium, Nederland). All 17 loci are
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polymorphic, and so far, all of them showed variability, within the population as well as
between them. Dharmarajan et al. (2009) found twelve polymorphic loci in Demacentor
variabilis, with number of alleles ranging from 9 to 30. For the same species, and for D.
albipictus and D. andersoni, Leo et al. (2012) developed 14 loci. Number of alleles variated
from 1 to 17. Characteristics of microsatellites loci from our study are presented in Table 2.

MICROSATELLITES
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In further studies, standard population genetic analyses will be performed, and it will include:
genetic diversity, Hardy—Weinberg equilibrium, genotypic linkage disequilibrium, genetic
differentiation, gene flow, AMOVA, genetic isolation by geographic distance, microsatellite
cross-amplification of Dermacentor reticulatus and Dermacentor marginatus.

Conclusion

Although COI, 18S rDNA, and ITS2 presents excellent molecular markers in phylogenetic
analyses, microsatellites are more reliable and sensitive. For that reason, our study will bw
based mainly on microsatellite analyses in order to analyses population structure of
Dermacentor reticulatus tick.
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The possible use of brine shrimp Artemia franciscana in processing water
samples for the diagnosis of Cryptosporidium spp.

Hatalova Elena, Valen¢ikova Alexandra, Spalkova Michaela

Department of Biology and Genetics, University of Veterinary Medicine and Pharmacy, Kosice

Summary

Brine shrimps (Artemia franciscana) are micro-crustaceans obtaining nutrition by water filtration. In
this experiment we were focused on the capability of Artemia metanauplii to intake Cryptosporidium
oocysts obtained from infected calves. The infected calves originated from the farm Zemplinska
Teplica, where we have confirmed the presence of C. parvum over the period of four years (2013-
2016), concluding the circulation of the pathogen in the local environment. A sample positive with C.
parvum genotype 11aA17G1R1 was used for Fullerborn flotation method. Oocysts were dissolved in 5I
of salty water with the addition of Artemia metanauplii. DNA extraction and PCR were conducted.
Obtained sequences compared with sequences from GenBank using Blast and aligned with BioEdit
program were identical to the original sequence of C. parvum from an infected calf. These findings
indicate that brine shrimps can be used as biofilters in water filtration, intaking Cryptosporidium
oocysts. This method can represent an alternative to commonly used methods of processing water
samples, such as dung-water, wastewater and samples from water used for recreational purposes.

Keywords: Cryptosporidium; Artemia; water; filtration

Introduction

Cryptosporidium spp. are protozoan parasites infecting intestinal cells of various species of
vertebrates, including humans. The infection caused by C. parvum is characteristic by watery
diarrhea, which is associated with the spreading of infectious stages of the parasite in the
environment through feces. The infectious stages — oocysts, produced by Cryptosporidium are
difficult to remove from the environment, due to their hardiness, resistance to chlorine
disinfection and their ability to spread easily via water (Striepen, Kissinger, 2004). Due to
these attributes, they can persist in the environment for an extended period of time.

Brine shrimp (Artemia franciscana) is a micro-crustacean naturally inhabiting hypersaline
environments. From the metanauplius larvar stage, brine shrimps are capable of filtering
water for the purpose of catching plankton on which they feed. Méndez-Hermida et al. (2006)
confirmed that metanauplii are capable of ingesting and excreting Cryptosporidium oocysts.

In years 2013, 2014 and 2016, we have confirmed the presence of Cryptosporidium parvum in
calves under one month of age at the farm in Zempliska Teplica, concluding the circulation of

the pathogen in the environment of the mentioned farm. (DaniSova et al., 2016; Hatalova et
al., 2017).

In this study, we tried to assess the capability of brine shrimps to intake Cryptosporidium
oocysts for the purpose of their possible use for diagnosing Cryptosporidium spp. from water
samples.

Material and Methods

A sample from a calf positive with C. parvum genotype 11aA17G1R1 was used in the next
experiment to assess the filtration capability of Artemia franciscana. Aproximatelyl00mg of
feces was used for flotation. The sample was homogenized and mixed with a small amount of
water and filtered though gaze to a test tube. The sample was centrifuged at 2,500 rpm for 5
minutes and the supernatant was poured out. The sediment was mixed with Fullerborn salty
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solution and was centrifuged again at 500g for 5 minutes. The oocysts located on the top of
the solution were extracted an enumerated, yielding approximately 4x10° oocyst in 1ml.

Artemia franciscana were hatched in sea water of a composition described by Dvorak et al.,
2005. The shrimps were raised to the stage of metanauplii for the following experiment.

Oocysts gathered from 1ml of Fullerborn solution (4x10°.mlI) were added to 51 of 4% NaCl
solution, with the addition of 2,500 metanauplii (£200), respectively. The solution was stored
in a thermostat at a constant temperature of 24°C. After 24 hours, metanauplii were collected,
washed repeatedly in distilled water to assure no oocysts remained on the surface of
metanauplii. Genomic DNA was extracted from metanauplii using DNA Sorb-AM Nucleic
acid Extraction kit (AmpliSence, Russia) according to the manufacturer’s instructions.
Before DNA extraction, the metanauplii were homogenized at 6,500 rpm for 90 seconds with
the addition of 0.5 mm glass beads, 1.0 mm zircon beads and 300 pl of lysis solution in
homogenizer Precellys 24 (Bertin Technologies). After DNA isolation, samples were run on
nested PCR. For the reaction, primers amplifying the gene of the 60kDa glycoprotein (GP60)
used for genotyping C. parvum were used - GP60 F1 (5-ATG AGA TTG TCG CTC ATT
ATC-3")/GP60R1 (TTA CAA CAC GAA TAA GGC TGC-3") for the first reaction (980-
1000 bp) and primers GP60 F2 (5-GCC GTT CAA CTC AGA GGA AC-3)/GP60 R2 (5°-
CCA CAT TAC AAA TGA AGT GCC GC-3) for the second reaction (450 bp, Igbal et al.,
2012). The PCR protocol was set accordingly: initial denaturation of 95°C for 5 min, followed
by 35 cycles of 95°C for 1 min, annealing at 55/58°C for 20 sec and elongation at 72°C for 1
min/30 sec. A final elongation step of 72°C for 7 minutes was included. Secondary PCR
products were analyzed by electrophoresis in 1.5% agarose gel and visualized by UV light at
a wavelength of 312 nm, subsequently, PCR product were sent for sequencing. Final
sequences were compared with homologous sequences from GenBank using Blast
(http://blast.ncbi.nim.nih.gov/Blast.cgi).

Results

Obtained sequences were compared with sequences from GenBank using Blast, which
confirmed the presence of C. parvum genotype 11aA17G1R1. Sequences were also aligned
using BioEdit program. The sequences obtained from the samples from the infected calves
diagnosed with genotype 11aA17G1R1 and the sequence obtained from the experiment with
Artemia metanauplii were identical, confirming the filtration capability of Artemia
metanauplii even in larger amounts of water.

Discussion

To this day, only two experiments of Cryptosporidium spp. oocyst intake by Artemia were
conducted (Méndez-Hermida et al., 2006; Méndez-Hermida et al., 2007). In both experiments
a large number of oocysts was used (1x10* and 1x10%ml). In this experiment we have
concluded the capability of Artemia metanauplii to intake smaller amounts of oocysts. In
comparison with the study of Méndez-Hermida et al., which used formalin-fixed oocysts or
oocysts prepared with Percoll gradient and repeated washing in phosphate buffer, we have
concluded that metanauplii are capable of intaking oocysts acquired by simpler methods, such
as Fullerborn flotation method. We have also concluded that brine shrimps are capable of the
filtration of larger volumes of water with as much as 1ml of concentrated oocysts These
finding are supported by the study conducted at our department, where brine shrimps were
used as biofilters in filtering water samples from rivers, lakes and water reservoirs in KoSice
region, in which C. parvum and C. hominis were found by this method (unpublished results).
These findings indicate that brine shrimps can be used as biofilters not only in water filtration,
but it can also be possible for these crustaceans to intake Cryptosporidium oocysts from
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various other water samples, such as dung-water, wastewater and samples from water used for
recreational purposes. This method can possibly represent an alternative to commonly used
methods of processing water samples.

Conclusion

In this study we have confirmed the ability of brine shrimp (Artemia franciscana) metanauplii
to effectively intake Cryptosporidium oocysts by water filtration. Our findings are also
backed up by the finding of various genotypes of C. parvum and C. hominis in water samples
from rivers, lakes and water reservoirs in KosSice region (unpublished results). This method
can possibly represent an alternative to commonly used methods of processing other water
samples, such as dung-water, wastewater and samples from water used for recreational
purposes, although further research on this topic is needed.
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Porovnani digitalniho vyhodnoceni alternativniho biotestu
na Artemia franciscana se stavajici metodou
Comparison of the alternative bioassay evaluation on Artemia franciscana
by current method and digital recording

Kovarik Ladislav

Ustav gastronomie, Fakulta veterinarni hygieny a ekologie, Veterindrni a farmaceuticka univerzita Brno

Summary

This paper deals with the comparison of the alternative bioassay evaluation methods using the
standard visual reading and digital recording. Contrary to current method of determination the
lethality of Artemia Franciscana crustaceans in Petri dishes, automatic storage of digital recordings
simplifies archiving and enables evaluation of the bioassay results independendently of the time of
reading. In addition, this method facilitates the evaluation of a bioassay performed on a large number
of individuals. The optimal number of 50 individuals proved to be optimal for the evaluation of this
bioassay using digital recording method, compared to number of 10 individuals using the current
method.

Keywords: Artemia franciscana; experiment data storage; digital recording; offline evaluation

Uvod

Nase zivotni prostiedi je zatézovano vlivem stale se zvySujici globdlni produkce a jejimi
nezadoucimi efekty. V kazdém z odvétvi této produkce se do pidy, povrchovych vod a
ovzdu$i dostavaji nezadouci produkty s riznou mirou toxicity. Jejich plisobeni na zivé
organismy je potieba zkoumat, aby se pfedeSlo a zabranilo Skoddm vzniklym z jejich
mozného nezddouciho vlivu. K tomu se pouzivaji také alternativni biotesty na zivych
organismech napt. na korysich Artemia franciscana.

Stavajici metoda se provadi tak, Ze se do Petriho misky s uméle pfipravenou moiskou vodou
vlozi 10 kust Cerstvé vylihlych naupliovych stadii. K nim se do misky pfida roztok sledované
latky. Po urcité Casové obdobi je pak zaznamenana interakce s testovanymi jedinci. Vliv
chemické latky se projevi postupnym sniZovanim pohyblivosti a ve vétSin€ piipadi nakonec
letalitou jedincd. Pocet jedinc je limitovan moznosti pozorovatele, odecitd se vizudlné
pomoci lupy. Proto je maximalni pocet jedinci v Petriho misce omezen na 10. Tento
ptispévek porovnava pocitani jedinctii Artemia franciscana stavajici metodou s novym
vyhodnocenim digitalniho zaznamu potizeného fotoaparatem.

Material a metody

V testu byla pouzita Cerstvé vylihla nauplia Artemia franciscana. Pouzité prostfedi — motska
voda uméle ptipravend podle slozeni uvedené Dvorakem (1999). K porovnani byl zvolen test
subakutni toxicity chloridu kademnatého (CdClz-2,5H20) na naupliova stadia Artemia
franciscana v koncentracich kadmia 0,050; 0,100; 0,125; 0,250; 0,500 a 1,000 mmol-1™.
Roztok CdCl. byl pfipraven v desetindsobné pouzité maximalni koncentrace a do misek byl
nasledné piidan v objemu jedné desetiny objemu misky. Koncentrace Cd%* je vyjadiena
v mmol-17. Jednalo se o prolongovany test toxicity. Jako zdroj energie pro koryse byl pouzit
3% roztok cisté glukoézy (Dvotak, 1999). Teplota okolniho prostfedi misek se pohybovala od
19,7 °C do 21,5 °C, pramérné 20,5 °C. Hodnoticim kritériem testu byla doba pfeziti jedince
oproti kontrolni skuping — letalita. Vizualni odecitani stavu jedinc v miskéch i foceni bylo
provedeno kazdych 24 hodin po p¥idani Cd?*.
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Vyhodnoceni experimentu 1 bylo vizudlni. U experimentti 2 a 3 byly pofizeny digitalni
zaznamy fotoaparatem Nikon D7200 s objektivem Nikon 18 —140 mm pfi maximalnim
rozliSeni 6000 x 4000 pixeld. Pro zlepSeni kvality obrazu probihalo poiizovani fotografii
misek bez vi¢ek. Odpatena voda byla denné dopliiovana na pozadovany objem.

Usporadani misek v experimentu bylo nasledujici:

1. Klasické uspotadani, je slozeno ze 7 skupin Petriho misek, kazda skupina pro jednu
koncentraci. Ve skupiné je 5 misek o priméru 50 mm a v kazdé z nich je 10 ml moiské
vody s pfislusnou koncentraci chloridu kademnatého a gluk6zou. Do kazdé misky bylo
umisténo 10 jedinci.

2. Cést druha, obsahuje 7 Petriho misek o velikosti 120 x 120 mm a v kazdé z nich je 50 ml
motské vody s piislusnou koncentraci chloridu kademnatého a glukozou. Do kazdé misky
bylo umisténo 50 jedinct.

3. Cast tieti, obsahuje 7 Petriho misek o velikosti 120 x 120 mm a v kazdé z nich je 100 ml
moiské vody s ptisluSnou koncentraci chloridu kademnatého a glukézou. Do kazdé misky
bylo umisténo 100 jedinct.

Vysledky

Z nasledujicich grafii 1 —3 je patrné, Ze si vysledky vzajemné odpovidaji. Odchylky mezi
experimenty jsou zpusobeny piirozenou variabilitou testu. V ptipadé 100 jedinci v misce je u
nejvyssich koncentraci chloridu kademnatého od 120 h expozice patrnd ponékud vyssi
letalita.

letalita [%6]

letalita [%6]

Graf 2: Letalita [%] v zavislosti na Case a koncentraci vyhodnocena digitaln¢ pro 50 jedincd.
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Graf 3: Letalita [%] v zavislosti na ¢ase a koncentraci vyhodnocena digitalné pro 100 jedinct.

Diskuse

Pro snimani byly zdmérné zvoleny fotografie misto pofizeni videozdznamu z divodu
podstatné vyssiho rozliSeni potizenych snimkti. Délka expozice testované latky byla zvolena
tak, aby se projevil maximdalni rozdil hodnot mezi skupinou experimentalni a kontrolni.
Z divodu validace by bylo optimalni, aby letalita kontrolni skupiny nepiesahla 20 % hodnoty
u prolongovaného testu (Dvotak, 1999).

S prodluzujici se dobou experimentu (nad 120 h) se zhorSuje rozliSitelnost jedinci na
pofizeném zaznamu, svétlej$i zbarveni nauplii. Nartsta také organické zne€isténi obsahu
misky, pravdépodobné vzhledem k pritomnosti bakterii, pfipadné plisni. Projevuje se to
v miskéch, kde uhynulo nejvice jedinct. Toto znecisténi také komplikuje odecitani pomoci
softwaru na PC. Proto, v zajmu optimalizace experimentu, bude vhodné uhynulé jedince
z misek postupné odstrafiovat.

Zavér

Pofizeny digitalni zdznam umoZiuje vyhodnocovat vysledky experimentu v Petriho miskach
s optimalnim poctem 50 jedincii oproti sou¢asnym 10. U prolongovanych testll je nutné co
nejvice omezit organické znecisténi misek odstranénim uhynulych jedinc.
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Analyza stresové zatéze laboratornich kralika, uzivanych pro vyuku
predmétu Farmakologie I na VFU Brno

Stress analysis of laboraratory rabbits used for practical lessons
Pharmacology Il VFU Brno
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Summary

The aim of this study was to measure stress parameters in the laboratory rabbits that are used for
teaching purposes. We did not want to use the classic stress models but standard activities that affect
laboratory rabbits during pharmacological practical lessons for students at the University of
Veterinary and Pharmaceutical Science Brno. Similar scientific facts about stress influence on
laboratory animals during practical training did not known now. We have determined hematological
and some biochemical parameters and glucocorticoids hormones as corticosterone and cortisol.

Keywords: laboratory rabbit; teaching purposes; students; stress

Uvod

Laboratorni kralik patii, diky své velikosti a nenarocnému chovu, mezi hojné vyuzivana
laboratorni zvifata a je téz vhodnym modelem pro ucely vyuky. Pro hodnoceni stresové zatéze
neni stanoven konkrétni parametr. Studie probihala cely zimni semestr 2017, cilem bylo
zjisténi vlivu opakované stresové zatéze, ktera vznikd behem cviCebnich zésaht a jejich
dlouhodoby dopad na organismus. Byl proveden hematologicky rozbor, stanoveny nékteré
biochemické parametry a glukokortikoidni hormony- kortizol a kortikosteron.

Material a metody
Do studie bylo zafazeno 20 ks laboratornich kralikti (Oryctolagus cuniculus), kteti byli
pievezeni od chovatele do certifikovaného zvifetniku Ustavu farmakologie a farmacie.

Kralici byli rozdéleni na 2 skupiny po 10 kusech. Pokusna skupina byla, stejné jako dalsi
krélici ur€eni pro vyuku, pravidelné zarazovana do praktickych cviceni dle harmonogramu.
Zde na nich byly standardné provadény postupy v souladu s platnym kurikulem. Kontrolni
skupina byla chovana v kotcich bez zakroki. V prubéhu studie byl u obou skupin celkem 3x
proveden odbér krve. Prvni odbér vzorkii od vSech kraliki zatazenych do experimentu byl
proveden ve 2. tydnu semestru tj. po deseti dnech aklimatizace ve zvifetniku. Prakticka
vyuka s pouzitim laboratornich zvifat zacala az od 3. tydne. Druhy odbér byl proveden
spolecné v 7. tydnu semestru a tteti v 13. tydnu. Odbér vzorkli byl proveden punkci vena
aurikularis marginalis. Maximum krve, které mtze byt bezpecné odebrano v jediném vzorku,
je ptiblizné 1% télesné hmotnosti zvifete. Tento objem si zvife nahradi nejvyse do 24 h.,
ackoli navrat k normalni trovni vSech slozek mutze trvat az 2 tydny (Mary Anna Thrall ... [et
al.]., 2006). Vzorky byly odebrany do dvou zkumavek: s EDTA a s heparinem. Tzv. krevni
obraz a diferencidl byly stanoveny na hematologickém analyzatoru Celltac alpha MEK 6318 —
Nihon Kohden a diferencialni rozpocet leukocytl byl proveden manualné.

Stres miize ménit mnoho riznych hematologickych parametrti. U krélikd bylo prokézano, ze
zvyseni adrenalinu (akutni stres) indukuje lymfocytézu, zatimco zvySené hladiny kortizolu
(chronicky stres) vedou k lymfopenii (Mellilo, 2007). Prodlouzeny stres, jako je doprava,
neznamé zvuky, vin€, chronicka bolest a Spatné prostfedi, mohou vyvolat heterofilii,
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lymfopenii a leukocytdézu. DalsSim indikatorem stresové zatéze je pomer neutrofilt
k lymfocytim, ktery je ptiblizn¢ 1:1 u dospélych zdravych kralikd, ale stresova reakce muze
pomér pozmenit. Stresory jako transport, ¢ekani v mistnosti plné neznamych zvuka a pachi
nebo dokonce omezeni béhem klinického vysetfeni, miize zménit pomér (Mellilo, 2007).

Vybrané biochemické parametry byly stanoveny fotometricky, analyzatorem DPC Konelab
20i— Thermo Scientific. Nevyuzitd plazma byla zamrazena a uchovana pro stanoveni
hormonii. NejpouzivanéjSim parametrem stresové zatéze je glukodza, jeji koncentrace je
ovlivnéna mnoha faktory, v€etné vyzivy, hormond, hibernace, omezovani a anestezie
(Suckow, 2012). Postupy, pii kterych je zvife omezovano elevuje enzymy, jako
laktatdehydrogenaza (LDH), aspartataminotransferaza (AST), creatinin kinaza a dalsi
enzymy V pii¢né pruhované a srdecni svaloviné. Enzymy vysceralniho ptivodu jako napf.
alalnintransferaza (ALT) jsou t€mito procesy ovlivnény mén¢ (Manning, 1994).

Stres je reakce organizmu na podnét, jehoZ disledkem je fada fyziologickych pochodi, které
télu umozni vyrovnat se se situaci. Stresory je aktivovana tzv. hypotalamo-pituitarné-
adrenalni osa (HPA), coz je fyziologicky mechanismus, na jehoZ konci dochazi k vyplaveni
glukokortikoidnich hormont. U kralikti je nejvyssi exkrece kortikosteronu (Szeto, 2003),
Vv men$i mife kortizolu. Analyza kortikosteronu byla provedena pomoci kitu Corticosterone
StressXpress EIA Kit (Biovendor). Stanoveni kortizolu v krevni plazmé bylo méteno pomoci
vysokoucinné kapalinové chromatografie spojené s tandemovou hmotnostni spektrometrii
(LC/MS/MS). Piiprava vzorku spocivala v extrakci na pevné fazi (SPE). Pro SPE byly
pouzity kolonky SPEC Cis AR (Sigma-Aldrich).

Vysledky
Statistické zpracovani vzorki bylo provedeno pomoci statistického programu UNISTAT.

Hematologickym vySetfenim bylo zjiSténo, ze u pokusné skupiny doslo ke statisticky
vyznamnému snizeni mnozstvi erytrocytd spole¢né i s hemoglobinem (Hg) a hematokritem
(Ht) viz. Tabulka 1. Pfi porovnani s referencnimi hodnotami krélikli (Knotek, 2017) se neda
tento pokles povazovat za anemii, hodnoty se pohybuji ve sttednich hladinach referen¢niho
rozmezi. Tzv. stresovy leukogram ani zmény poméru N: L nebyly prokazany.

Tabulka: 1. Zménéné hodnoty hematologického vySetieni po 2. a 3. odbé&ru.

Parametr | 2. odbér | 2. odbér Hladina 3. odbér | 3. odbér Hladina
pokus kontrola | vyznamnosti pokus kontrola | vyznamnosti

Ery (102/1) | 6,02 6,62 p<0.05 5,88 6,45 p<0.05

Hg (g/) - - - 127,89 136,20 p<0.05

Ht (1/1) 0,37 0,41 p<0.05 0,4 0,43 p<0.01

Pfi stanoveni biochemickych parametri byly zmény v celkové bilkoving a to pii 2. (58,89 g/l)
a 3. (60,544) odbéru, kde doslo ke statisticky vyznamnému snizeni na hranici
s hypoproteinemii (Knotek et al. 2017) oproti kontrole (63,52 a 63,72). Tato zména se muze
objevovat u jinak zdravych zvifat s vyvazenou krmnou davkou pfi snizeném piijmu cekotrofii
(Suckow, 2012), coz muze byt zména chovani v disledku stresové zatéze. Ke statisticky
vysoce vyznamné elevaci glukoézy doslo pii 2. odbéru, zde ale u kontrolni skupiny (7,75
mmol/l) v porovnani s pokusnou (7,19). Obdobna situace se opakovala i pii nasledujicim
odbéru, ale statistickd vyznamnost nebyla prokdzand. ZvySeni glykémie je jeden s prvnich
efektl reakce na stresovou zatéz. Zde zifejm¢ doSlo k reakci nékterych kralikti na nezvykly
ruch, manipulaci a fixaci. AST pf#i 2. odbéru (0,357 pkat/l) bylo u pokusné skupiny statisticky
zvysené oproti kontrole (0,265). Také u LDH pii 2. odbér u pokusné skupiny doslo ke zvyseni
(3,4 pkat/l), které bylo statisticky vyznamné, oproti kontrole (1,892).
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Nameétené hodnoty kortikosteronu byly nizké (nejvyssi hodnota 1,48 ng/ml) a pfi jejich
porovnani rozdily statisticky nevyznamné. Hodnoty kortizolu v plazmé byli pod detekénim
limitem pro kortizol, méné nez 2 ng/ml.

Diskuse a zavér

Cilem bylo zjisténi specifickych markerti stresové zatéze, vznikajicich béhem vyuky.
Domnivam se, ze k poklesu Cervené krevni fady dochazelo spiSe v disledku opakovanych
odbérti krve studenty. Prokazali jsme, ze glukdza, celkova bilkovina a enzymy AST a LDH
mohou byt povazovany za markery stresu u zvifat pouzivanych pro tcely vyuky. Zmény u
biochemickych parametrii byly prokazany na hladiné vyznamnosti p<0.05, pouze u glukézy
byla hladina vyznamnosti p<0.01. Zmény byly vyznamné hlavné pii 2. odbéru. Elevaci
dlouhodobého zvyseni glukokortikoidnich hormonii se ndm nepodaftilo prokazat. Stresovou
zatéz povazuji za mirnou. Mnozstvi zvifat pouZzitych pro vyuku umoziuje jejich stfidani a cas
na zotaveni. Vyuziti fady pokusnych kralikii neni ideélni, ale tento fakt vyvazuje vyznamny
pfinos pro studenty, ktefi nabyté znalosti a dovednosti zuro¢i v navazujicich disciplinach.
Abychom jejich piinos nebrali jako samoziejmost, jejich welfare by mohl byt zlepsen
obohacenim prostredi kleci ve zvifetniku.
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Morbidita psi v utulku
Morbidity of shelter dogs

Vitulova Svatava, Voslarova Eva, Volfova Martina, Veferek Vladimir
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Summary

Out of 1500 shelter dogs, 63.4% were clinically healthy and 36.6% were showing clinical signs of
disease. The majority of dogs with impaired health showed multiple signs of disease. Gastrointestinal
diseases and respiratory diseases were the most frequent health problems followed by wide scale of
injuries, from bites and minor abrasions to major trauma often resulting from collision with a car.

Keywords: disease; health; canine

Uvod

Welfare zvifat je vyznamné ovlivnéno zdravotnim stavem zvifete. Svoboda od bolesti,
poranéni a nemoci je jednou z ,,péti svobod* zvifete formulovanych Brambellovou komisi jiz
v 70. letech (Brambell, 1965). Prevence a rychla diagnostika s naslednou lécbou je proto
zasadni. Mezi faktory, které evidentné ptispivaji k ndkazam a rozvoji infekci patii transport,
stres (imunosuprese), zvySeny kontakt mezi zvitaty, vyziva, ptitomnost riiznych druht zvirat,
soucasn¢ probihajici nemoci, vysokd obratkovost zvifat a nadmérné pouZzivani antibiotik
(Pesavento and Murphy, 2014). Nejcast¢jSimi klinickymi ptfiznaky vyskytujicimi se u
utulkovych zvifat jsou prijem a kasel (Wells and Hepper, 1999). Zdravotné rizikovou
skupinou byvaji obvykle nejmladsi zvifata v Gtulku. Litster et al. (2011) potvrdili, zZe Sténata
maji signifikantné vyssi vyskyt respiracnich onemocnéni nez star$i jedinci. Nedavna studie,
ktera testovala psy mimo utulek, tedy v domdacnostech nebo kotcich, zaznamenala 66 %
vyskyt infekénich respiracnich onemocnéni (Mitchell et al.,, 2017). Velmi casté jsou
gastroenteritidy zpiisobené patogeny, prostifedim nebo provoznimi zalezitostmi (Grellet et al.,
2014). Studie, které by exaktné¢ mapovaly morbiditu v psich utulcich, nejsou k dispozici,
nejcasteji kvili nedostatku dostupnych zdravotnich zaznamt, které by umoznily analyzu
morbidity utulkové populace provést.

Material a metodika

Analyzovany byly zdravotni zaznamy o psech piijatych do vybraného méstského ttulku
v krajském mésté na Moravé (pocet obyvatel 75 000) v obdobi let 2007 az 2016. Utulek ma
kapacitu 80 pstu a slouzi pievazné pro potieby mésta. Na zaklad¢ zaznamt o zdravotnim stavu
a poskytnutém oSetfeni, ptip. medikaci bylo definovano 14 kategorii zdravotnich problémd:
kardiovaskularni onemocnéni, usni infekce, endokrinni poruchy, onemocnéni o¢i,
gastroenteritidy, neurologické poruchy, onkologicka onemocnéni, ortopedické diagnézy,
parazitarni onemocnéni, reprodukéni onemocnéni, respiraéni onemocnéni, onemocnéni kiize,
uropoetické poruchy a poranéni. Psi, u kterych nebyly Zadné zdznamy o naruseném
zdravotnim stavu nebo poskytnuté 1écbé, byli povazovani za zdravé, tedy bez klinickych
ptiznakd onemocnéni. Vysledky byly statisticky vyhodnoceny pomoci programu Unistat v.
6.5. (Unistat Ltd., GB). Srovnani ¢etnosti mezi jednotlivymi kategoriemi bylo provedeno na
zaklade Chi2 testu v ramci analyzy kontingencnich tabulek k x m a 2 x 2 (Zar, 1999).

Vysledky a diskuze

Z celkového poctu 1500 psi piijatych do utulku v letech 2007-2016 bylo 950 (63,5 %) pst
bez klinickych ptiznaki onemocnéni a 550 (36,5 %) pst s jednim nebo vice manifestovanymi
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pfiznaky naruseného zdravi. Analyza Cetnosti jednotlivych druhti onemocnéni je uvedena
v tabulce €. 1. Vysledky ukazuji, ze v utulku bylo statisticky vysoce vyznamné vice pst bez
klinickych ptiznaki onemocnéni (P < 0,001), nez psit nemocnych. Pfi srovnani poctu pst
S ptiznaky jednoho onemocnéni se skupinou psti s multifaktoridlnimi ptiznaky bylo v utulku
statisticky vyznamné (P < 0,001) vice psti s manifestaci vice symptomtii onemocnéni, nez psu
jen sjednim symptomem. Pokud jde o kategoriec diagndz, v populaci utulku bylo
zaznamenano signifikantn¢ vyznamné vice (P < 0,001) gastrointestinadlnich onemocnéni (12,5
%) nez jakychkoliv jinych onemocnéni. Tyto zavéry koresponduji se zavéry zahrani¢nich
studii (Wells and Hepper, 1999; Grellet et al., 2014). Druhym nejcastéjSim zdravotnim
problémem pst v utulku byla respiraéni onemocnéni (4,6 %), poranéni (1,3 %) a kozni
problémy (1 %).

Tabulka 1: Morbidita pst v utulku.

Pocet psti Pocet %
Bez klinickych piiznakii onemocnéni 951 63,4
S klinickymi pfiznaky onemocnéni 549 36,6
Kardiovaskularni onemocnéni 2 0,1
Usni infekce 1 0,1
Oc¢ni onemocnéni 6 0,4
Gastrointestinalni onemocnéni 187 12,5
Neurologicka onemocnéni 4 0,3
Onkologicka onemocnéni 2 0,1
Ortopedickd onemocnéni 11 0,7
Parazitozy 3 0,2
Reprodukéni onemocnéni 1 0,1
Respira¢ni onemocnéni 69 4,6
Kozni onemocnéni 15 1
Uropoetickd onemocnéni 6 0,4
Poranéni 20 1,3
Multifaktorialni klinické ptiznaky 223 14,9

Zavér

Pfi analyze zdravotnich zaznamt 1500 psi umisténych ve vybraném utulku béhem
desetiletého obdobi byly zjistény pfiznaky minimalné jednoho onemocnéni u 36,6 % jedinci,
zatimco 63,4 % pst neprojevovalo zadné znamky nemoci. NejcastéjSim zdravotnim
problémem byly gastroenteritidy nasledované respiraénimi onemocnénimi a poranénimi.
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Trends in transport-related mortality rates in turkeys transported
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Summary

This study focused on the mortality among turkeys transported for slaughter in the Czech Republic
from 2009 to 2016. For the purposes of the study the monitored period was divided in two periods:
Period | (2009-2012) and Period Il (2013-2016). Significantly higher mortality was found in the first
period in comparison with the second period. From the welfare point of view the finding is positive as
the number of dead birds on arrival was found to have a decresing tendency.

Keywords: death on arrival; welfare; transport distance

Introduction

Turkeys are very sensitive to stress stimuli, e.g. catching, crating, transport, handling.
Nonobservance of the welfare rules in the process of transport can cause negative stress
effects and increase the mortality of birds during their transport (Nijdam et al., 2004).
Mortality is countable indicator of the level of welfare during transport. Transport-related
mortality in poultry species other than broiler chickens has been studied little so far. In the
Czech Republic, Voslafova et al. (2006, 2007) and Machovcova et al. (2017) observed the
mortality of turkeys related to their transport for slaughter. Petracci et al. (2006) reported the
incidence of death on arrival (DOA) in turkeys transported to processing plants in Italy. The
aim of the present study was to assess mortality related to the commercial transport of turkeys
for slaughter in the Czech Republic, and to determine the tendency in number of DOA birds
in the monitored period.

Materials and Methods

The welfare of turkeys transported to processing plants in the Czech Republic was monitered
in the period from 2009 to 2016. The whole period was divided in the two periods: the first
period was from 2009 to 2012 and the second period included years from 2013 to 2016. In
cooperation with the State Veterinary Administration of the Czech Republic the number of
turkeys transported to the slaughterhouse and the number of turkeys DOA was recorded. The
data were analyzed using the programme Unistat v. 6.5.. Statistical comparisons between the
first and the second part were performed using the 2x2 contingency table procedure (Zar,
1999). A P-value of 0.05 in tests was considered significant.

Results and Discussion

A total of 996 702 turkeys were transported for slaughter in the Czech Republic in monitored
period, of which 1279 died from causes connected with transport. Overall mortality among
turkeys transported for slaughter from 2009 to 2016 was 0.128%. This is about half of the
turkey transport-related mortality rates found in earlier studies (Petracci et al., 2006;
Voslarova et al., 2006, 2007).

Significantly higher mortality (0.185%) was found in turkeys transported in the first period
compared with the second period (0.052%). The trend in number of turkeys dying during
transport to processing plants in relation to transport distances is shown in Figure 1.
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Figure 1: Trends in the numbers of turkeys dying during transport to processing plants in
relation to transport distances

A significant (P < 0.01) decrease in mortality was seen in the second period for the distances
exceeding 50 km. This might be caused by better conditions under which turkeys are
transported for slaughter and by tightening of requirements for animal transportation by
means of the relevant legislation. Furthermore, a positive finding is that no turkeys were
transported for distances over 300 km in the second period. From the welfare point of view,
shortening the transport duration often leads to reducing the number of birds dying during
trasport for slaughter. Voslarova et al. (2006, 2007) found the lowest mortality rates for the
shortest transport distances and highest mortality rates for transport distances over 200 km.
However, for the distances of less than 50 km, no significant (P > 0.05) difference was found
between the two periods. Considering the fact that most turkeys were transported for this
distance, it has significant welfare consequences. It means that despite the general decreasing
trend in transport-related mortality rates, no welfare improvement was found for the majority
of birds transported within the monitored period. Similarly, Machovcova et al. (2017)
reported the decrease in the total numbers of birds transported for the slaughter from 2009 to
2014, but the numbers of birds dying as a result of their transport to processing plants varied
widely.

Conclusion

Pre-slaughter handling is stressful for poultry and exposure to stress factors can even result in
death of the birds. Over the years, attempts have been made to reduce the stress and improve
transport conditions of birds. The welfare of turkeys during transport may also be influenced
by transport distance and duration of transport. The results show a general decrease in
transport-related mortality rates in the monitored period but such a decrease was not found for
all transport distances. Particularly short distances up to 50 km can be of welfare concern.
Conditions under which turkeys are transported can be further improved by e.g. keeping
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favorable microclimatic conditions, proper style of driving, education of the staff, planning
the transport according to the season of the year or external air temperature etc.
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Summary

Behaviour changes were observed in two Black-and-white ruffed Lemurs prior and after their
transport between two zoos in the Czech Republic. The aim of the study was to assess the stress
response related to their transport and to determine the time needed for them to adjust to the new
environmental conditions. Significant behavior changes were found in response to transport and new
environment, namely in the frequency of defecation, frustration and stereotypical behaviors. The
pronounced stress response was observed within two days after transport. Afterwards, animals seemed
to be adjusted.

Keywords: conservation; zoo; ethograms; stress; stereotypical behavior

Introduction

Black-and-white ruffed Lemurs (Varecia variegata) are listed as Critically Endangered
species and their population is still decreasing. The IUCN Red List of Threatened Species
reported the population decline of 80% and more over a period of 21 years (IUCN, 2018). The
major threats are habitat loss and hunting. Therefore, their ex-situ conservation is needed
together with the habitat protection. Zoos play the main role in ex-situ conservation and the
breeding program for Varecia variegata was set up. However, in captivity, animals can be
exposed to many stress factors such as manipulation, transport, veterinary interventions,
changes in their social group and visitors. Since primates are very sensitive to inappropriate
environmental conditions, it is very important to monitor their welfare and to eliminate the
effects of various stress factors as much as possible.

The stress can be measured by various methods, but the non-invasive assessment of
adrenocortical activity come to the fore in last two decades. Many studies focused on
methods, which are suited for evaluation of animal welfare in zoos (Hamaildinen et al., 2014,
Rangel-Negrin et al., 2014; Sheriff et al., 2011; Schwarzenberger and Brown, 2013; Whitten
et al., 1998).

Material and Methods

Two Black-and-white ruffed Lemur females were observed prior and after their transport
between two zoos in the Czech Republic during October 2016 in this study. Female 1 and 2
were siblings and they were born on 13 May 2015. Originally, they were housed together with
their parents.

The ethological observation started 3 days prior to the transport and continued 4 days after it.
The observed behavior elements were recorded into pre-prepared ethogram sheets every 2
minutes for 2 hours within one day (one hour in the morning and one hour in the afternoon).
During the transport, the females were placed separately in pet transport boxes with visual,
olfactory and auditory contact and the transport took approx. 3 hours. Observed behavior
elements were counted in total and the frequency was compared prior and after the transport.
The results were analysed using the statistical package Unistat 5.6. (Unistat Ltd., London,
England) and checked using the Mann-Whitney test. A P-value < 0.05 was considered
significant.
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Results and Discussion

Significant behavior changes were found in two Black-and-white ruffed Lemurs in response
to transport and new environment. The frequency of observed behavior elements is
summarized in Table 1. The first two days following transport, the females were scared, hid in
the corner, were shy to take the food and also the frequency of defecation increased
significantly (P < 0.05). As stated by Campbell et al. (2000), Varecia variegata exhibits an
extremely short transit time in digesta passage (2-4 hours) thus the speed of defecation
depends on food intake and faster and more frequent defecation is connected with stressful
situations. During the observation, one of the two siblings was dominant. In some specific
situations as feeding or new interesting stimulus she was first at the place and if the submisive
one was in the way the agressive behavior was recorded. In captivity, common agressive
repertoire includes the stare, charge, lunge, cuff, feint-to-cuff, bipedal hop, pounce on, push
down and bite (Pereira et al., 1988). In this study, just the lunge was monitored. In captive and
free-ranging ruffed lemurs, females are almost always dominant to males (Gron, 2007). After
two days, exploratory behavior was seen more frequently than prior to the transport. A
significant (P < 0.01) decrease was found in frustration and stereotypical behaviors that were
more frequent before the transport and change of the environment. Also another abnormal
behavior (coprophagy) was observed in the dominant female in the original environment. This
behavior can point out to the frustration.

Table 1: Observed behavior elements and their frequency.

Behavior elements | Hair care Sunning Stretching Scratching Rest Sleep Allogrooming
Observation time* | Prior After | Prior After | Prior  After | Prior After | Prior After | Prior After Prior _ After
Mean 63 | 45| 20 | 06 43 1.8 3.7 1.8 | 23.8 238 0.0 0.0 53 2:1
Median 60 45120 00 4.0 2.0 40 20 |24.0 240 0.0 0.0 5.5 2.0
Behavior elements Drinking Feeding |Food gathering| Defecation | Urination Coprophagy Vocalization
Observation time* | Prior After | Prior After | Prior  After | Prior After | Prior After | Prior After Prior _ After
Mean 1.7 | 0.8 | 100 | 9.1 53 53 22 | 36 13 | 0.9 1.3 0.0 1.3 2.8
Median 2.0 1.0 | 95 8.5 5.0 4.5 2.0 | 35 1.0 1.0 1.0 0.0 1.0 2.5
Behavior elements | Exploration Rush Jump a branch | Dominance Fear Frustration Stereotype
Observation time* | Prior After | Prior After | Prior  After | Prior After | Prior After [ Prior After Prior  After
Mean 275 (349 | 57 | 2.6 10.5 5.6 05 06 | 00 69 4.5 0.4 1.3 0.1
Median 280 390 | 5.0 1.5 11.0 4.0 00 00 [ 0.0 1.5 4.0 0.0 1.0 0.0

* Observation time: Prior to the transport and after the transport

Animals housed in captivity have been observed to perform a variety of stereotypic behaviors,
including locomotor behaviors, appetitive behaviors and self-injurious behaviors (Lawrence
and Rushen, 1993; Tarou et al., 2005). Because stereotypic behavior is rarely observed in wild
animals, it has often been considered to be reflective of an abnormal animal-environment
interaction (Carlstead, 1998; Tarou et al. 2005). Bollen and Novak (2000) have found that
great apes exhibited more often stereotypic behavior than prosimians and just approximately
7% of zoo-housed prosimians exhibited some form of stereotypies (Tarou et al., 2005). To
ensure appropriate environmental conditions and the well-being of captive animals an
enrichment is needed to stimulate a wide variety of behaviors and improve the health and
welfare (Hosey et al., 2009; Young, 2003).

Conclusion

Generally, the stereotypic behavior arise from the frustration, thus changes in the environment
are beneficial. To provide the best environmental conditions enrichment programs suitable for
a given species are necessary. Despite transport and transition to a new environment might be
temporarily stressful, it may also be beneficial from the long-time welfare perspective
(namely reduction of stereotypies) as shown by our results.
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NESOUTEZNI PRISPEVEK

Pri¢iny uhynu a eutanazie psu v atulku

Causes of death and euthanasia in shelter dogs

Vitulova Svatava, Voslarova Eva, Volfova Martina, Vecerek Vladimir

Ustav ochrany zvirat, welfare a etologie, Fakulta veterinarni hygieny a ekologie,
Veterinarni a farmaceuticka univerzita Brno

Summary

The goal of our study was to analyse shelter records on dead and euthanised dogs in a selected dog
shelter in the period from 2007 to 2016. In the shelter, 43 (2%) of abandoned dogs died and 52 (3%)
of dogs had to be euthanised due to health reasons. The most frequent reasons of unassisted death
were gastrointestinal diseases, euthanasia was mostly executed due to a total failure of organism.

Keywords: abandoned dogs; health; fatality; disease

Uvod

Navzdory veskeré péci, kterd je psim vénovana, v ttulcich dochazi k thynlim a eutanaziim.
Pfic¢iny thynii a provedenych eutanazii jsou rtiznorodé a 1i§i se vyznamné v jednotlivych
zemich. VétSina studii tykajicich se mortality pochazi z USA, kde je v utulcich eutanazie
provadéna i1 u zdravych pst a dosahuje az 40 % (Bartlett et al., 2005). Vysledky studie
jednoho amerického ,,no-kill* utulku ukazuji vyrazné€ nizsi mortalitu - pouze 2 % pst musela
byt utracena a necelé jedno procento psi uhynulo (Svoboda et al., 2015). V Australii byl
v utulku, kde eutanazie neni provadéna u zdravych jedinct, celkovy pocet uhynulych zvifat
jednoprocentni, s vy$§i mortalitou ve §ténécim véku (Hemy et al., 2017). Fleming et al.
(2011) uvedli jako nejcastési pri¢inu thynu u mladych psh gastroenteritidy, kdeZto u starSich
jedinct to jsou neurologickd a neoplastickd onemocnéni. Mezi nejCastéji se vyskytujici
onemocnéni v utulcich i obecné u populace psi patii gastroenteritidy (Hubbard et al., 2007,
Litster et al., 2017). Obvyklé diivody pro provedeni eutanazie jsou vysoky v€k psa spojeny
s mnoha zdravotnimi problémy, nemoc a nezadouci chovani (Kass et al., 2001).

Material a metodika

Na zéklad¢ zdravotnich zdznaml o psech, ktefi uhynuli nebo byli utraceni ve vybraném
méstském utulku v krajském mésté v obdobi let 2007 az 2016, byly analyzovany pficiny,
které k uhynu ¢i eutanazii psit vedly. Pro tcely urceni vlivu v€ku byli psi, kteti uhynuli nebo
byli utraceni ze zdravotnich diivodl v utulku, rozdéleni do nasledujicich v€kovych kategorii:
mén¢ nez 6 mesicl, 6 mesict aZ méné nez 1 rok, 1 rok az méné nez 3 roky, 3 roky az méné
nez 6 let, 6 let az méné nez 9 let, 9 let a vice. Vysledky byly statisticky vyhodnoceny pomoci
programu Unistat v. 6.5. (Unistat Ltd., GB). Srovnani ¢etnosti mezi jednotlivymi kategoriemi
bylo provedeno na zdklad¢ Chi2 testu v rdmci analyzy kontingenc¢nich tabulek k x ma 2 x 2
(Zar, 1999).

Vysledky a diskuze

Z celkového poctu 1500 pst piijatych do utulku ve sledovaném obdobi 43 (2 %) opusténych
pst uhynulo a 52 (3 %) pst muselo byt utraceno ze zdravotnich divodi. Rozdil mezi poctem
uhynulych a utracenych zvifat nebyl statisticky vyznamny (P = 0,41). Zjis§téna uroven
mortality je srovnatelnd s dostupnymi udaji v ,,no — kill* utulcich v zahrani¢i (Svoboda et al.,
2015; Hemy et al., 2017). PfiCiny mortality v zavislosti na véku utulkovych pst jsou
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znazornény v tabulkach ¢. 1 a 2. Mezi jednotlivymi pfi¢inami thynu i eutanazie byl
zaznamenan statisticky vysoce vyznamny rozdil (P < 0,001). Byl prokazan také vliv véku.
Uroveti Gthynt u §téfat se statisticky vysoce vyznamné liila (P < 0,001) od jinych vékovych
kategorii. Nej€astéjsi pficinou thyni byla gastrointestinalni infekce. Tento tdaj koresponduje
s vysledky Litster et al. (2011) a Fleming et al. (2011), ktefi potvrdili gastroenteritidy jako
nejcetnéjs$i divod thynu u juvenilnich jedincti do 1 roku véku. Stafi psi byli statisticky vysoce
vyznamné Castéji utrdceni nez jiné vékové kategorie (P < 0,001). Nejcastejsi indikaci pro
provedeni eutanazie bylo totdlni selhdni organismu. K podobnym vysledkiim dospéli také
Kass et al. (2011).

Tabulka 1: PfiCiny thynu pst v utulku v zavislosti na véku.

Pti¢ina uhynulych psi dle véku (roky)

Pfic¢ina thynu 0az<0,5[05az<1| laz<3| 3az<6| 6az<9 9<
Nasledky autonehody 1
Gastrointestinalni
infekce 10 5 3
Respira¢ni onemocnéni 1 1
Torze zaludku 1
Neurologické a
kardiovaskularni on. 3
Onkologické
onemocnéni 1 1
Totélni selhani
organismu 5 1 1 3
Neznamé diivody 2 2 1 1
Celkem 19 0 9 5 1

Tabulka 2: Pfi¢iny eutanazie pst v Utulku v zavislosti na véku.

Pti¢ina utracenych psi dle véku (roky)
Pfi¢ina eutanazie 0az<0,5[0,5az<1| laz<3| 3az<6| 6az<9 9<
Nasledky autonehody 1 3
Gastrointestinalni
infekce 3 1
Neurologické a
kardiovaskularni
onemocnéni 2 1 5
Onkologické
onemocnéni 1 4 5
Totalni selhani
organismu 1 1 3 11
Selhani ledvin 3
Pooperacni komplikace 1
Agresivita 1 1 1
Neznamé divody 1 2
Celkem 4 0 2 5 10 31
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Zavér

Analyzou dat ve vybraném tutulku v obdobi let 2007-2016 byla zjisténa 2% morbidita a 3%
mortalita psu. Nejvice uhynulych pst bylo v nejmladsi vékové kategorii do 0,5 roku,
nejfrekventovanéj§im divodem uhyni byly gastroenteritidy. Naopak eutanazie byly
provedeny nejcastéji u nejstarsi vékové skupiny nad 9 let véku. Nejpocetnéjsi skupinou
indikaci pro eutanazii bylo multifaktoridlni selhani organismu.
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Detekcia DNA poskodenia vyuzitim kométovej analyzy po expozicii
tiaklopridom

Detection of DNA damage using the commet assay after exposure
to thiacloprid

Koleni¢ova Simona, Holeckova Beata, Galdikova Martina, Drazovska Monika,
Sivikova Katarina, Dianovsky Jan

Ustav genetiky, Univerzita veterinarskeho lekarstva a farmdcie, KoSice

Summary

Pesticides present in the environment may have negative effects on human and animal health. One of
the most important properties of some groups of pesticides is their ability to induce damage to the
genetic material of the cell. The most suitable biomarkers for the overall genotoxicity of the
environment are the herds of grazing livestock as they are exposed to environmental genotoxic
substances through grazing. In our work, the potential genotoxic effects of the selected thiacloprid
pesticide on peripheral blood lymphocyte lymphocytes were investigated by means of alkaline single
cell gel electrophoresis (Comet Test - SCGE). Comet analysis is a simple method to detect DNA
breakdowns in eukaryotic cells. As a result of this method, comets are observed by a fluorescence
microscope, where comet tail intensity reflects the value of DNA damage.

Keywords: comet assay; genotoxicity; DNA damage

Uvod

Priblizne 90% aplikdcie pesticidov v polnohospodarstve nikdy nedosiahne cielové
organizmy, ale st rozptylené do vzduchu, pédy a vody. V dosledku toho st rutinne
detegované vo vzduchu, na zemskom povrchu a spodnej vode, sedimente, pode, zelenine a
niektorych odvetviach vyroby potravin (Hussaini a kol., 2013).

Tiakloprid je jednym zo siedmich neonikotinoidov, ktoré boli vyvinuté za ucelom
neurotoxického U¢inku na nikotinovy acetylcholinovy receptor (nAChRs) hmyzu (Simon-
Delso a kol., 2015). Aktivna latka tiakloprid sa spomedzi Sirokej rady neonikotinovych
insekticidov nachadza v komer¢nom pripravku Calypso 480SC. Je to chloronikotinyl
neonikotinovy insekticid, prvykrat registrovany v roku 2000, pod obchodnym nazvom
Calypso 480SC. Neonikotinoidy su triedou chemickych latok vyuzivanych ako insekticidy
vd’aka ich neurotoxickému uc¢inku na nikotinovy acetylcholinovy receptor (nAChRs) hmyzu.
Patria medzi systémové insekticidy uréené na prenos do vSetkych Casti oSetrenych rastlin
vratane pel'u, nektaru, guttatnych tekutin a potravin vyrobenych z takto vypestovanych rastlin
(Chen a kol., 2014).

Vyhodou objavu metddy kométovej analyzy (SCGE) je, ze bunky z réznych tkaniv sa mézu
Studovat’ v Sirokej Skale eukaryotickych organizmov (Gaivao a Sierra, 2014). Alkalicka
kométovd analyza je najrozSirenejSou metddou na meranie poskodenia DNA v
eukaryotickych bunkach (Neri a kol., 2015). Deteguje jednoretazcové (single-strand breaks —
SSBs) a/alebo dvojretazcové zlomy na vlaknach DNA (double strand breaks — DSBs) a
alkali-labilné miesta.

Material a metodika

Pri alkalickej kométovej analyze boli lymfocyty periférnej krvi hovddzieho dobytka izolované
pomocou separaéného média Histopaque 1077. Lymfocyty boli inkubované v kultivacnom
médiu a boli vystavené pdsobeniu insekticidu tiaklopridu a Calypsu 480SC (koncentracie 120,
240 a 480 pug.ml?), destilovanej vode (negativna kontrola) a H,O2 (pozitivna kontrola) pocas
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doby 2 hodin. Pred lyzou sa bunky zmieSali s agar6zou s nizkou teplotou topenia (LMP) na
mikroskopickom sklicku. Pomocou Trypanovej modrej bola uréena relativna zivotaschopnost’
buniek. Bolo analyzovanych celkovo 100 komét pomocou fluorescenéného mikroskopu
NIKON Labophot 2A, vybaveného filtrom Texas Red. Percento poSkodenia DNA vo chvoste
bolo u vzniknutych komét analyzované pomocou softvéru CASP. Vysledky boli vyhodnotené
Statistickou metédou Studentovym t-testom.

Vysledky

Vysledky poskodenia DNA v neproliferujacich lymfocytoch periférnej krvi u hovédzieho
dobytka po expozicii tiaklopridom (koncentracie 120, 240 a 480ug.ml™) akomeréného
pripravku Calypsa 480SC (koncentracie 120, 240 a 480ug.ml™?) su zhrnuté v Tab.1. a na Obr.
1 a2. Po 2 hodinovej expozicii tiaklopridom doslo k zvySeniu poSkodenia DNA so
Statistickou vyznamnostou pri koncentracii 480 pg.ml? (480 pgml? ** p <0,01)
a u komeréného pripravku Calypsa 480SC pri koncentraciach 240 a 480 pg.ml™ (240 pg.ml
* p <0,05 a 480 pg.ml™* ***p <0,001, Studentov t-test). Zivotaschopnost’ buniek u tiaklopridu

bola vyssia ako 85,71% a u Calypsa 92,68%.

Tab.1: Rozsah poskodenia DNA (% DNA vo chvoste) a zivotaschopnosti (%)
neproliferujucich bovinnych lymfocytov periférnej krvi po vystaveni pdsobeniu tiaklopridu
a komercného pripravku Calypsa 480 SC v priebehu 2 hodin

Davka % Zivotaschopnosti DNA poskodenie
(% DNA vo chvoste)

Tiakloprid

H,0 100 3.20 +1.34 30

20.8%*

Tiakloprid (ug.ml?)

% DNA poskodenia vo chvoste

120 85,71 397 +£1.292
240 88,89 5.18 £1.242
480 87,5 8.24 +0.83™
K 120 240 480 H202
H,0 20.80 + 737" Koncentracia tiaklopridu pg.mi™
22 - . b}
(300ug.m) Obr.1: Percento DNA poskodenia tiaklopridom
H,0 97,67 5.88 +0.55 o Calypso 480SC
g 30 'I‘rJ'Il LEE 3
Calypso 480SC (ug.ml™) £
o
120 93,75 6.09 +0.57 =
f =
240 93,47 11.91 £2.94" §
480 92,68 1633 +0.33™ 5
o
E:
H,0, - 2721 +£251™ o
(300 pug.ml) = K 120 240 480 H202
- Koncentracia Calypsa 480SCnug.ml™*
Obr.2: Percento DNA poskodenia Calypsom
Diskusia

Samotné vyhodnocovanie komét je mozné vykonavat’ bud’ vizudlne (tzv. “visual scoring®),
alebo Specidlnym pocitatovym softvérom. Pre pocitacové hodnotenie existuje cela rada
aplikacii, ako komer¢nych, tak freeware programov ako napriklad nami pouzity softvér
CASP. Pri hodnoteni komét sa vyuziva mnoZstvo parametrov (markerov). Mezi
najpouzivanejsi patri dizka chvosta (,.tail lenght*), percentualne zastipenie DNA vo chvoste
(,,% tail DNA®) a ,,tail moment*‘(Collins, 2004a; Olive, 2002). Tento parameter je zo vSetkych
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0-100 % DNA vo chvoste). Pri sledovani ucinku neonikotinového insekticidu tiaklopridu
a komercného pripravku Calypsa 480SC na neproliferujice bovinné lymfocyty alkalickou
kométovou analyzou sme po 2h expozicii detegovali poSkodenie DNA v stvislosti s
najvys$simi koncentraciami. Alkalicka kométova analyza sa primarne pouziva k detekcii
jednoretazcovych zlomov, ale poskytuje tiez informécie o dvojvldknovych zlomoch
a alkalicky labilnych miestach. Existuje taktiez neutrdlna modifikdcia kométového testu,
ktorou sa hodnotia dvojvlaknové zlomy (Olive a Banath, 2006). Hodnotenie méze byt
ovplyvnené aj tym, v akom bode bunkového cyklu sa bunka nachadza a aky typ metody je pre
kométovu analyzu pouzity. Bunky v S-fdze obsahuju replika¢né Struktiry, ktorych odpoved’
na agens je ind, nez u nereplikujticej sa DNA. Pri alkalickej SCGE sa tieto Struktary chovaju
ako SSB a zvySuju migraciu. Naopak pri neutralnej SCGE replikacné Struktiry migracii DNA
brania (Olive, 2002). V naSom pripade dosiahnuté¢ vysledky detegovali poskodenie DNA
a tvorbu zlomov prejavujucich sa typickymi obrazmi komét, ¢im sa potvrdil negativny ucinok
insekticidu tiaklopridu a jeho komer¢nej formy v najvyssich koncentracidch.

Zaver

Po hodnoteni percentudlneho zastipenia DNA vo chvoste (% tail DNA) softvérom CASP
Vv kultirach lymfocytov hovidzieho dobytka ovplyvnenych neonikotinoidmi sme v suvislosti
so stupajucimi koncentraciami tiaklopridu a komer¢nej formy Calypso 480SC zaznamenali
Statisticky vyznamné zvysenie poskodenia DNA a tvorbu zlomov pri najvyssich aplikovanych
koncentraciach. Na potvrdenie genotoxického potencidlu testovanych insekticidov je potrebné
doplnit’ d’alSie cytogenetické metédy (CA, MN, SCE, FISH) odporucané OECD, pripadne
studium expresie vybranych génov.

Pod’akovanie
Stadia bola finanéne podporena projektmi VEGA 1/076/16 a IGA 09/2017.

Literatara

COLLINS, A. R. The comet assay for DNA damage and repair. Principles, applications, and
limitations. Molecular Biotechnology. 20044, vol.26, p.249-261.

GAIVAOQO, I, SIERRA, L.M. Drosophila comet assay: insights, uses, and future perspectives.
Frontiers in Genetics. 2014, vol.5, p.304.

HUSSAINI, S.Z., SHAKER, M. , IQBAL, M.A. Isolation of Bacterial for Degradation of Selected
Pesticides. Advanced Biomedical Research. 2013, vol.4 (3), p.82-85.

CHEN, M., TAO, L., McLEAN, J., a kol. Quantitative analysis of neonicotinoid insecticide residues in
foods: implication for dietary exposures. The Journal of Agricultural and Food Chemistry. 2014, vol.
62(26), p.6082-6090.

NERI, M., MILAZZO, D., UGOLINI, D., a kol. Worldwide interest in the comet assay: a bibliometric
study. Mutagenesis. 2015, vol.30, p.155-163.

OLIVE, P. L. The comet assay. An overview of techniques. In Didenko, V. V. (Ed.): In Situ Detection
of DNA Damage. Methods and Protocols. Methods in Molecular Biology. 2002, vol. 203, p.179-194
OLIVE, P. L,; BANATH, J. P. The comet assay: a method to measure DNA damage in individual
cells. Nature Protocols. 2006, vol.1, p.23-29.

SIMON-DELSO, N., AMARAL-ROGERS, V., BELZUNCES, L.P., a kol. Systemic insecticides
(neonicotinoids and fipronil): trends, uses, mode of action and metabolites. Environmental Science
and Pollution Research. 2015, vol. 22(1), p.5-34.

Kontaktna adresa: Simona Koleni¢ova, MVDr., Ustav genetiky, UVLF Kosice, Komenského 73,
041 81 Kosice, simonakovacovamail@gmail.com.

103



Sekce 6

Ekotoxicita platinovych nanocastic pro vodni organismy

Ecotoxicity of platinum nanoparticles for the aquatic organisms

Hlavkova Daniela, Havelkova Barbora, Beklova Miroslava

Ustav ekologie a chorob zvéie, ryb a véel, Fakulta veterindrni hygieny a ekologie,
Veterindrni a farmaceutickd univerzita Brno

Summary

In recent years several nanoparticles types have been studied intensively, but only very few studies
have focused on the toxic effect of platinum nanoparticles (PtNPs) to aquatic organisms. PtNPs have
many industrial and biomedical applications. Due to this extensive use, emission of PtNPs into aquatic
environment must be expected and the investigation of their ecotoxicity is very important.

The aim of the study is to evaluate the acute toxicity of three PtNPs of nominal size (3.1-24.4 nm) on
organisms representing all trophic levels of the aquatic ecosystem: Duckweed Lemna minor, water
crustacean Daphnia magna and marine bacteria Vibrio fischeri. The experiments were carried out on
the basis of OECD 221 (CSN EN 1SO 20079); OECD 202 guideline (CSN EN ISO 6341 and 1SO
11348-2 (CSN EN ISO 11348-3). The ecotoxicity of platinum nanoparticles varies considerably
according to the test organisms and particle size. The lowest toxicity of all tested samples was
observed in bacteria while the highest toxicity was in Daphnia.

Keywords: Lemna minor; Daphnia magna; Vibrio fischeri; platinum

Uvod

Rostouci vyuzivani nanocastic v Siroké Skale produktt vedlo k jejich uvoliiovani do vodniho
prostiedi. Vzhledem k tomu, Ze nezndme spolehlivou odpovéd’ na otazku, zda nanocéstice
neptedstavuji zvySené nebezpeci pro jednotlivé slozky zivotniho prostfedi, je pochopenti jejich
toxického ucinku velmi dilezité (Ksiazyk et al., 2015). Nanocastice jsou charakteristické svou
velikosti, ktera se pohybuje v fddech nanometri 1-100 nm. Diky této velikosti se zvétSuje
jejich povrch a menS$i nanocastice byvaji vice toxické nez Castice vétSich rozmérh
(Bhattacharya and Murkherjee, 2008).

Nanocastice platiny pfitahuji pozornost pro primyslové aplikace diky jejich pozoruhodnym
katalytickym vlastnostem. PouZivaji se v automobilovych vyfukovych konvertorech, v
biomedicinské aplikaci nebo jako biosenzory (Bhattacharya and Murkherjee, 2008), (Luo et
al., 2006). Toxicita nanoc¢astic platiny byla zkouména pro lidské bunky, ale pouze nékolik
malo studii zkoumalo uc¢inky nanoplatiny na vodni organismy (Elder et al., 2007). Informace
0 chovani nanocastic platiny ve vodnim prostfedi jsou sporadické. Je proto otazkou, zda si
nanoplatina uchova svoje vlastnosti 1 po vstupu do vodniho prostiedi, zda jeji reaktivitu
neovlivni fyzikalni, chemické a biologické faktory. Odpovédi nejen na tyto otazky, ale i
informace o toxicit¢ nanoCastic platiny pro zastupce vodni biocendzy jsou klicové pro
zavadéni regula¢nich mechanismt pro bezpecnou produkci a aplikaci.

Cilem prace je objasnit vliv platinovych nanoc¢éstic pro organismy vodniho prostfedi a na
zakladé hodnot ECso (ECs) vyhodnotit jejich toxicky u¢inek z hlediska velikosti ¢astic.

Material a metody

Pro posouzeni vlivu platiny na vodni organismy byly zvoleny testy akutni toxicity na okiehku
menSim Lemna minor, na sladkovodnich korysich Daphnia magna a na moiskych
svétélkujicich bakteriich Vibrio fischeri. Testy byly vybrany tak, aby byla zastoupena troficka
uroven producenta (Lemna minor), konzumenta (Daphnia magna) i destruenta (Vibrio
fischeri). Metodicky se postupovalo dle prislusnych norem (CSN EN ISO 20079, CSN EN ISO
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6341 a CSN EN ISO 11348). K potvrzeni velikostni hypotézy jsme vyrobili a otestovali tii
rizné velikosti nanocastic platiny — Ptl (3,1-10 nm), Pt2 (4,2-21 nm) a Pt3 (8,7-24,4 nm).
Koncentra¢ni fadu jsme zvolili pro vSechny t¥i vodni organismy stejnou, tj. 50, 75, 100, 150 a
250 pg.I"t ve tiech opakovanich pro kazdou koncentraci i kontrolu.

Rostliny okiehku mensiho (Lemna minor) se nechaji riust po dobu 7 dni v raznych
koncentracich testované latky rozpuSténé ve standardné pfipraveném Zzivném roztoku SIS
(Swedish Standard Medium). Soucasn¢ se nasadi testovaci rostliny do zivného roztoku bez
testované latky — kontrola. V intervalu 24 hodin jsme kontrolovali a zaznamenavali stav
rostlin a rust listkli a po 7 dnech stanovili pocet listkii a hmotnost biomasy pro jednotlivé
koncentrace a kontrolu. Pomoci komeréné dostupného softwaru TOXICITA 3.1 (VUV
Ostrava, Ceskd republika) jsme na zakladé ziskanych inhibi¢nich hodnot vyhodnotili
168hECso.

Akutni test na perloo¢kach Daphnia magna spociva ve sledovani jejich imobilizace
ve zvoleném rozsahu koncentraci testované latky a v kontrole. Nasledné byla v 24hodinovém
intervalu sledovana inhibice pohybu perloocek a zaznamenani jak uhynuli, tak imobilizovani
jedinci. Ze ziskanych hodnot byla stanovena 24h a 48hECso probitovou analyzou pomoci
poéitaového programu (PROBITY VURH Vodiiany).

Principem bakteridlniho bioluminiscen¢niho testu toxicity je zména luminiscence moiskych
svétélkujicich bakterii Vibrio fischeri vyvolana negativnim pusobenim toxického vzorku.
Pomoci pfistroje LUMIStox 300 byla zméfena intenzita jejich svétla a vypoctena hodnota
EC20 nebo ECsp. Méfeni bylo provadéno ve zkusebnich kyvetach s riznymi koncentracemi
testované latky. Intenzita luminiscence bakterii byla méfena po 15 a 30 minutach.

Na zakladé hodnot ECso jsme vyhodnotili toxicky uc¢inek nanoc¢astic platiny z hlediska jejich
velikosti.

Vysledky a diskuse
Vysledné hodnoty EC pro hodnocené nanocastice platiny jsou uvedeny v tabulce 1.

Tabulka 1: Hodnoty 48hECso pro dafnie; 168hECs (rtistova rychlost) a 168hECso (biomasa)
pro okiehek a 30" ECso pro bakterie.

Testovaci Nanoc¢astice platiny — velikost nm
organismus 3,1-10 4,2-21 8,7-24,4
Daphnia magna 405,74 ng1? 413,24 ugl? 775,32 pg.l?
Lemna minor 10,67 pg.1t 50 pg1?t a
L. minor (biomasa) 140,77 pg.1? 247,81 pg.lt 249,37 pg.It
Vibrio fischeri 135,47 pgl? 167,94 pg.I't 254,64 pg.lt

a— nestanoveno

Utinky platinovych nanoéastic na vegetativni rist okiehku mensiho se projevily inhibici ristu
porovnanim kone¢né biomasy a morfologickymi zmeénami listki (nekréza, chlordza).
Biomasa u okiehku se prokézala jako lepSi bioindikator v porovnani s rastovou rychlosti.
Testy akutni toxicity pro testované vzorky platiny prokdzaly nejvyssi citlivost pro bakterie
Vibrio fischeri. Akutni toxicita nejmensi Gastice platiny pro bakterie ¢inila 135,47 pg.l™.
Naopak nejméné toxické byly nanocastice pro perloocky Daphnia magna. SniZeni
imobilizace o 50% jsme zaznamenali az u koncentrace 405,74 pgll Vysledky
ekotoxikologickych testil se liSi v zavislosti na druhu organismu a podminkach testu.
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Zavér

Z ekotoxikologického zhodnoceni vlivu tfi platinovych nanocastic na organismy vodniho
Na zékladé dosazenych vysledkl 1ze potvrdit hypotézu, Ze ¢im mensi Castice platiny, tim je
vysSi jejich toxicita a naopak. Z hlediska posouzeni potencidlniho nebezpe¢i pro vodni
ekosystém, nanocastice platiny nejvice ovlivnily zastupce trofickych tirovni v tomto potadi:
Vibrio fischeri > Lemna minor > Daphnia magna.

Podékovani
Studie byla finan¢né podpotena projektem IGA 222/2017/FVHE.
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Toxické ucinky stiibrnych nanocastic a iontii na embrya dania
pruhovaného (Danio rerio)

Toxic effects of silver nanoparticles and ions on zebrafish embryos
(Danio rerio)
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Summary

Silver nanoparticles are widely used in different fields, thanks to their characteristics, such as
antibacterial, antivirotic and antimycotic activity. As their production and consumption rises, it is to
be expected, that their concentrations in the environment will rise as well. Thus, they can pose a risk
for non-target species, such as fish. There is still lack of knowledge about toxicity of silver
nanoparticles. Therefore, we conducted fish embryo toxicity tests according to the modified OECD
236 guideline, using two species of silver nanoparticles and silver nitrate. LC50 values were recorded,
as well as other sublethal effects, such as presence of oedemas and deformations, lags in development
and delayed hatching.

Keywords: fish; silver nitrate; LC 50; OECD 236

Uvod

Stiibrné nanocastice (AgNP) patii mezi nejcastéji pouzivané nanocastice, jejich produkce je
celosvétové odhadovana na 320 tun za rok. Vdeci za to svym vlastnostem, jakymi jsou
vysokd elektrickd a tepelnd vodivost, nelinedrni optické chovani a zejména antibakterialni,
antivirotickd a antimykotickd aktivita (Nowack et al., 2011). S jejich vzrlstajici vyrobou
a spotiebou lze ocekéavat i1 jejich zvySeny vyskyt v Zivotnim prostiedi, kde mohou
pfedstavovat riziko pro necilové druhy, mezi které patii ryby. Odhadované koncentrace AgNP
v evropskych fekach se pohybuji v rozmezi 0,03-0,08 pg/l (Mueller et al., 2008). Na rozdil od
sttibrnych iontl, u kterych je zndm mechanismus toxického uc¢inku pro ryby, o AgNP stéle
chybi dostatek informaci. Proto byly provedeny testy embryonalni toxicity dle modifikované
metodiky OECD 236 se dvéma druhy AgNP a AgNOs, ktery piedstavuje zdroj ionti stiibra.

Material a metody

Nejprve byla provedena selekce oplozenych, spravné se vyvijejicich embryi ve stadiu blastuly
4 hodiny po fertilizaci. Testy byly provadény v mikrotitracnich deskach semistatickou
metodou, s vyménou lazné kazdych 24 hodin. Embrya byla inkubovana 96 hodin pfi teploté
26 °C svyuzitim svételného cyklu 12 hodin svétlo, 12 hodin tma. Mortalita a subletalni
zmény byly zaznamendvany kazdych 24 hodin. Test byl proveden v triplikatu, v kazdé
kontrolni 1 expozi¢ni skupiné bylo pouZito 12 embryi. K expozicim byl pouzit AgNO3 Vv
koncentracich 1-120 pg/l adva druhy AgNP. Prvnim z nich byly AgNP syntetizované
Regionalnim centrem pokrocilych technologii a materialti s velikostni distribuci 30,7 + 0,6
nm stabilizované 0,01% roztokem maltézy a zelatiny v koncentracich 0,01-10 mg/l. Druhé
AgNP byly zakoupeny od spole¢nosti Sigma-Aldrich, jejich deklarovana velikost byla < 100
nm, ke stabilizaci byl pouzit polyvinylpyrrolidon (PVP). Testovany byly v koncentracich 1—
100 mg/l.
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Vysledky

Vysledkem testd bylo stanoveni hodnot LCso. Pro AgNOs byla stanovena hodnota 96hLCso
56,50 ug/l, pro AgNP stabilizované maltdzou a Zelatinou hodnota 96hLCso téméi stonasobné
vys$si, 5,16 mg/l. Nejméné toxické byly AgNP stabilizované PVP, jejich 96hLCsp byla vyssi
nez 100 mg/l. AgNOs navic kromé¢ vyznamné niz§i hodnoty LCso vyvolal také nejvice
subletalnich zmén. Pfitomny byly edémy srdce a Zloutkového vacku a deformace patere.
Expozice AgNO3 vedla ve vétsi mife také k zaostavani ve vyvoji, kdy namisto fyziologického
hrudniho postaveni ve vodnim sloupci a unikové reakce na podnét (jemny dotyk jehlou)
embryo lezelo na boku a neprojevovalo zadnou reakci.

AgNO,
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Graf ¢ 1: Cetnost vyskytu subletdlnich zmén, mortalita a netsp&nost lihnuti embryi
exponovanych AgNOs.
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Graf ¢&. 2: Cetnost vyskytu subletilnich zmén, mortalita a netispé$nost lihnuti embryi
exponovanych AgNP stabilizovanym malt6zou a Zelatinou
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Graf ¢ 3: Cetnost vyskytu subletdlnich zmén, mortalita a netspésnost lihnuti embryi
exponovanych AgNP stabilizovanym PVP

Neuspésnost lihnuti ve skupinach exponovanych AgNO3z a AgNP stabilizovanych maltézou
a zelatinou korelovala s mortalitou embryi, ve skupiné¢ exponované AgNP stabilizovanym
PVP mira netispésnosti lihnuti pfevySovala mortalitu.

Diskuse

Ziskané vysledky jsou v souladu s dostupnou literaturou, podle které je toxicita iontl
zpravidla vyssi nez toxicita nanocastic (Griffitt et al., 2008). Hodnoty LC50 pro AgNP se v
literatute pohybuji v Sirokém rozmezi hodnot — od desitek mikrogramii po desitkymiligramt
(Bilberg et al., 2012; Katuli et al., 2014). Na AgNP nelze nahliZet jako na jedinou chemickou
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latku, ale spiSe jako na celou skupinu latek. Vyrazny vliv na toxicitu nanoc¢astic ma velikost,
tvar, rychlost a mira agregace, aglomerace, nebo ionizace. Dalsim kritériem je pritomnost
nebo nepfitomnost povrchové upravy — coatingu a reakce s dalSimi ionty a ligandy
obsazenymi v roztoku.

Zavér

Ze ziskanych vysledkl vyplyva, ze AgNP jsou pro ryby méné toxické nez AgNOs a pfi
zohlednéni environmentalnich koncentraci v soucasné dobé neptedstavuji akutni riziko
naruseni zdravi ryb.
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Vliv antidepresiva venlafaxine na genovou expresi biotransformac¢nich
enzymu embryi Danio rerio

The effect of antidepressant venlafaxine on gene expression of
biotransformation enzymes in Danio rerio embryos
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Summary

Zebrafish (Danio rerio) embryos in different stages of development were used for assessment
of venlafaxine antidepressant impact on non-target organisms. Two different concentrations
of venlafaxine were chosen, the 300 ng/l representing the environmental concentrations (low)
and the 30 ug/l as 100x higher (high) concentration for evaluation of dose depending effect. For
the gene expression, genes CYP1A, CYP3A65, GST and PXR gene and two multidrug resistance
proteins coded by genes ABCC1 and ABCB4 gene were selected, each of them representing one of the
phase zero to Il of biotransformation. The results of assay showed that the impact of venlafaxine on
the zebrafish embryos is the most evident in the time of hatching (96 hours post fertilization). In this
time, the results of gene expression showed increase in mMRNA amount of ABCB4 and GST in both
concentrations of venlafaxine. The CYP1A, CYP3A65, ABCC1 and PXR gene revealed increase in
high concentration of venlafaxine; in contrast, the low concentration for these genes revealed the
decrease in mRNA amount. The second increase in gene expression was observed in 144 hours post
fertilization for both concentrations of venlafaxine and all genes. The study showed that venlafaxine
can affect the gene expression of biotransformation enzymes of Danio rerio embryos already in
environmental concentration.

Keywords: ABCB4; CYP1A; GST; ABCC1; PXR; CYP3A65; fish

Uvod

Nartistajici spoteba antidepresiv ve svété a jejich nedostateCné preciSténi na Cistickach
odpadnich vod vede k nariistu jejich koncentraci v povrchovych vodach, které se poté
pohybuji v rozmezi ng - pg/l (Baker and Kasprzyk-Hordern, 2013). I tato mald mnoZzstvi
mohou mit negativni dopad na necilové organismy ve vodach. Jako modelovy organismus pro
nasi studii jsme zvolili zastupce Celedi kaprovitych Danio rerio. Pouzita byla embrya tohoto
organismu, ktera byla sledovana ve tfech Casovych intervalech — 24, 96 a 144 hodin po
fertilizaci (hpf). Latkou, jejiz dopad na embrya se testoval, bylo antidepresivum venlafaxine,
kterému byla embrya vystavena ve dvou koncentracich. Prvni koncentrace 300 ng/l (low) byla
stanovena podle vysledkli  zahrani¢nich studii jako odpovidajici primérnym
environmentalnim koncentracim v povrchovych vodach (Santos et al., 2010; Baker and
Kasprzyk-Hordern, 2013). Druha koncentrace (high) byla stanovena jako 100x vyssi, tedy 30
ug/l, pro zhodnoceni vlivu davky venlafaxinu na genovou expresi embryi.

Venlafaxine je dudlni antidepresivum patfici mezi inhibitory zpétného vychytavani serotoninu
a norepinefrinu (serotonin norepinephrine reuptake inhibitors, SNRI). V humanni mediciné
je vyuzivan k 1é¢bé depresi, generalizovanych tzkostnych poruch, socidlnich fobii,
posttraumatickych stresovych poruch a dalSich nemoci (Olver et al., 2004).

Cilem naseho pokusu bylo zhodnoceni vlivu tohoto antidepresiva na cinnost
biotransformacénich enzymut organismu Danio rerio. Jako vhodny ukazatel pro posouzeni této
¢innosti byla vybrana metoda genové exprese stanovend za pomoci real-time kvantitativni
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PCR analyzy (RT qPCR). Geny, které byly vybrany pro tuto studii, predstavuji vzdy zastupce
pro jednu z fazi biotransformace xenobiotik (0 — III. faze).

Material a metody

Pokus byl proveden v souladu s metodikou OECD 236 (OECD, 2013). Celkovy pocet 1200 ks
embryi byl rozdélen do tfi skupin. Prvni testovana skupina (400 ks) byla vystavena low
koncentraci, druha high koncentraci venlafaxinu a tfeti slouzila jako skupina kontrolni a byla
vystavena pouze vodé ptipravené dle ISO 7346 (ISO, 1996). Po 24 hpf bylo z embryi
vystavenych stejné koncentraci navazeno celkem 8 vzorki (kazdy 10 mg embryi). Tento
postup byl opakovan v ¢ase 96 hpf a 144 hpf a vzdy pro vSechny tfi sledované koncentrace
(vCetné kontroly). Takto vzniklo osm replikati pro kazdy ¢as a kazdou koncentraci. Pro
ovéfeni, ze koncentrace venlafaxinu ve vodé béhem pokusu neklesla, byla pouzita metoda
vysoce uéinné kapalinové chromatografie v kombinaci standemovou hmotnostni
spektrometrii.

Vzorky embryi byly zhomogenizovany a byla provedena RNA extrakce za pouziti RNeasy
Mini kit dle metodiky vyrobce (Qiagen, Némecko). Jako negativni kontrola ptipadné
kontaminace vzorku byla pouzita DNAse/RNAse free voda s master mixem. Nasledné byla
provedena reverzni transkripce vzorkd do cDNA (pii 37°C po dobu 1,5 hodiny). Jako house-
keeping gen byl vybran EF1A1, vici kterému se stanovovala relativni genova exprese genli
ABCB4, CYPIA a CYP3A65, GST a ABCCI. Efektivita pouzitych primert se pohybovala
mezi 90 a 110 %. Jako master mix pro RT qPCR byl pouzit SYBR Green Master (Qiagen,
Némecko); analyza dat byla provedena na pfistroji LightCycler® 480 (Roche, Némecko).

Staticka analyza vysledkdi byla vyhodnocena za pomoci programu Unistat 5.6 Excel
s pouzitim Shapiro-Wilkova testu normality. Nasledné¢ bylo provedeno mnohondsobné
porovnani koncentraci (kontrola, low, high) a casii (24, 96 a 144 hpf) za pouZiti testu
ANOVA; rozdil vysledki byl oznacen jako signifikantni pti p < 0,05.

Vysledky

Vysledky pro fazi 0 biotransformace xenobiotik (gen ABCB4) poukdzaly na signifikantni
narist mnozstvi mRNA v case 96 hpf u vSech koncentraci vcetné kontroly. Pro
biotransformaéni fazi I byly vybrany dva geny (gen CYP1A a CYP3A65) zastupujici
cytochrom P450. Pro gen CYP1A byl sledovan nartist v high koncentraci pro ¢as 144 hpf; pro
gen CYP3A65 byl pozorovan narlist mRNA v ¢ase 96 a 144 hpf pro kontrolni a high
koncentraci. U low koncentrace byl naopak pozorovan pokles mRNA v ¢ase 96 hpf a poté
narist mRNA v ¢ase 144 hpf. Féze II (gen GST) vykdzala narist pro kontrolu v mnoZstvi
MRNA v ¢ase 96 hpf a naopak pokles mRNA v 144 hpf; pro low a high koncentraci byl
pozorovan narust mRNA v ¢ase 96 hpf a znovu v ¢ase 144 hpf. Faze III (gen ABCCI)
ukdzala nartist genové exprese v ¢ase 96 hpf pro kontrolni skupinu.

Diskuse

Vodni organismy jsou v prubéhu svého zivota vystavovany vlivu riznych xenobiotik, které se
vyskytuji v povrchovych vodach a mohou pronikat do bun¢k téchto organismii a negativné
ovlivnit ¢innost jejich vnitinich systému. Jakmile dojde k priiniku xenobiotika do organismu,
nastartuje se biotransformacni mechanismus s cilem zamezit nezddoucim G¢inkiim této latky
(van der Oost et al., 2003).

Shrnutim vysledki genové exprese biotransformacnich enzymii jsme objevili urcité
podobnosti. Bez ohledu na vyznamnost vysledkd, v ¢ase 96 hpf jsme zjistili nariist mRNA pro
vSechny kontrolni a high skupiny, pro low koncentraci byl tento nartst pozorovan jen u gent
ABCB4 a GST, naopak u ostatnich genti byl pozorovan pokles v mnozstvi mRNA. Cas 96 hpf
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je, podle vyvoje embryi Danio rerio, ¢asem tzv. hatchingu (vykuleni) — tedy ¢as, kdy se
embryo poprvé setkava s okolnim prostiedim, a tak i s xenobiotiky. To je pravdépodobné
divodem, pro¢ sledujeme nartst mnozstvi mRNA — ¢innost biotransformacnich enzymi je
V tomto ¢ase pravdépodobné nejvyssi s cilem zabranit prinikiim xenobiotik do buiiky.

Také v Case 144 hpf byl pozorovan podobny trend. V kontrolnich skupinach vSech genti
(krom¢ CYP3A65) doslo k poklesu mnozstvi mRNA v porovnani s Casem 96 hpf. Naopak,
pro low a high koncentraci doslo u viech gent k nartistu mRNA. Cas 144 hpf je ¢asem, kdy je
embryo pln€¢ vystaveno okolnimu prostfedi, ale stale je vyzivovano ze Zloutkového vacku.
V Case 144 hpf je vSak tento vacek vstieban a embryo zacina pfijimat potravu z okoli, jedna
se tedy o druhé nejvice rizikové obdobi Zivota embrya.

Environmentalni koncentrace venlafaxinu zpusobuje stres pro embrya a tak dochazi k inhibici
funkce biotransformacnich enzymui v ¢ase 96 hpf u vSech testovanych gent (kromé¢ ABCB4
a GST). V case 144 hpf je tato ¢innost obnovena a genova exprese opét vzrista pro low
koncentraci. Naopak, pokud jsou embrya vystavena koncentraci 100x vyS$i nez je
environmentalni, dochazi k naristu genové exprese v ¢ase 96 hpf a poté znovu 144 hpf. To
pravdépodobné znamen4, Ze ¢innost enzymd je touto vysokou koncentraci stimulovana.

Zavér

Vysledky tohoto pokusu reportuji vliv antidepresiva venlafaxine na embrya Danio rerio.
Dopad na cinnost biotransformacnich enzymi tohoto organismu je evidentni jiz pfi
environmentalnich koncentracich. Nejvétsi efekt je viditelny v ase 96 hpf a 144 hpf; nartst
genové exprese, a tak i zvySena Cinnost biotransformacnich enzymu, koreluje s davkou
testovaného antidepresiva.

Podékovani
Tato studie byla finan¢né podpotena projektem IGA VFU 202/2017/FVHE.
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The effect of sulfamethoxazole on oxidative stress indices in zebrafish
(Danio rerio)

Tokanova Nina, Doubkova Veronika, Svobodova Zderika, Blahova Jana, Marsalek Petr,
Dobsikova Radka

Department of Animal Protection, Welfare and Behaviour, Faculty of Veterinary Hygiene and Ecology,
University of Veterinary and Pharmaceutical Sciences Brno

Summary

The aim of our study was to assess the impact of sulfamethoxazole (SMX) on oxidative stress indices in
zebrafish (Danio rerio). The test was completed after 14 days. The tested concentrations were 50, 100,
and 500 ug/L of SMX. SMX, belonging to the group of sulfonamides, is currently the most used (in
combination with trimethoprim) sulfonamide chemoterapeutics. Glutathione peroxidase, glutathione
reductase, glutathione S-transferase, and lipid peroxidation were investigated to determine the effects
of SMX on oxidative stress in zebrafish.

The results of our study showed that lipid peroxidation slightly gradually (but nonsignificantly)
increased in all tested concentrations compared to control during the test. The gradual increase in
lipid peroxidation in the test groups after 3 and 14 days exposition compared to the control group
indicates increasing cell membrane damage. The evaluation of oxidative stress biomarkers showed no
significant changes in the activity of antioxidant enzymes in any experimental group exposed to SMX
compared to the control.

Keywords: fish; antioxidant enzymes; TBARS; antibiotics

Introduction

Sulfamethoxazole (SMX), belonging to the group of sulfonamides, is currently prescribed to
treat urinary infections in human medicine, and is also used in veterinary practice, aquaculture
and livestock breeding for treating diseases (Drillia et al., 2005). Many recent studies have
reported the ubiquitous occurrence of antibiotics in aqueous matrices, including water at
wastewater treatment plants (WWTPs), groundwater, surface water and sediment (Gao et al.,
2012; Managaki et al., 2007; Poirier-Larabie et al., 2016). Monitoring study has shown that
sulfonamides have been frequently detected in surface water and wastewater at concentrations
ranging from 8.4 ng/L to 211 pg/L in China (Zhao et al., 2015). However, knowledge of their
fate and ecotoxicological effects on aquatic organisms have not yet been understood.

The aim of our study was to assess potential impacts of SMX on biotransformation and
oxidative stress in order to determine the potential risk of SMX for fish in surface waters.
Glutathione peroxidase (GPx), glutathione reductase (GR), glutathione S-transferase (GST)
and lipid peroxidation were investigated to determine the effects of SMX on oxidative stress
in Danio rerio.

Material and Methods

Adult zebrafish (Danio rerio) at the age of 3 months were obtained from a commercial fish
farm (Mendel University in Brno; Department of Zoology, Fisheries, Hydrobiology and
Apiculture). The total number of fish used in the experiment was 144. The fish were divided
into 4 groups of 36 individuals. Each of the groups was then further split into two separate
aquariums (volume 30 L) in order to create duplicates. The fish were exposed to SMX
(Sigma-Aldrich, Czech Republic; analytical standard at concentrations of 50, 100 and 500
ng/L for a period of 14 days. A stock solution of SMX was prepared every second day by
dissolving SMX in distilled water and stored at 4 °C. Because of the low solubility of SMX in
water, dimethyl sulfoxide (DMSO; Sigma—Aldrich, Czech Republic) was used as a solvent
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when preparing the target concentrations. The concentration of solvent was 0.05% in both
control and experimental groups. The experiment was conducted in a flow-through system
where the test solutions in stock aquaria were changed twice a day. Samples for oxidative
stress indices evaluation were taken on day 3 and day 14, ten samples from each exposed
group and from the control. Fish were euthanized with the approved anesthetic MS-222 (250
mg/L; tricaine methanesulfonate, Sigma—Aldrich, Czech Republic). The whole wet body
weight and the total body length of each fish were recorded. Samples taken for the evaluation
of oxidative stress indices were immediately frozen and stored at —85 °C until analysis.

Determination of individual parameters of oxidative stress was performed in whole-body
homogenate. The catalytic concentration of antioxidant enzymes is determined
spectrophotometrically. The TBARS test (thiobarbituric acid reactive substances) is used to
determine lipid peroxidation. The method is based on the determination of color adducts
produced by reactions of lipid peroxidation products with thiobarbituric acid, which are
measured spectrophotometrically (Livingstone et al., 1990).

Results and Discussion

The fish mortality was found to be less than 4% in all experiment groups. In the control
group, mortality did not exceed 1% which is in agreement with the validation criteria of the
juvenile growth test. At the end of the subchronic toxicity test, the fish were weighed and
their length was measured. Zebrafish weight and length were not affected by two-week
exposure to SMX in any experimental groups as compared to the control P < 0.05. No
significant changes in the catalytic activity of GR, GST and GPx were found in any
experimental group exposed to SMX as compared to the control. On the first and second
sampling days, we found a gradual increase in lipid peroxidation in each experimental group
exposed to SMX. A gradual non-significant increase in lipid peroxidation showed that SMX
can cause lipid peroxidation. The lipid peroxidation increased slightly with the increasing
concentration of the test substance. The content of TBARS increased slightly at all tested
concentrations as compared to the control. No significant shift was determined in the TBARS
parameter (Fig. 1).
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45,00
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Fig. 1: Concentration of TBARS in zebrafish exposed to SMX (mean + SEM).
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Conclusion

SMX is a ubiquitous contaminant of surface waters and has no acute toxicity in fish. We did
not notice changes in the catalytic concentration of selected antioxidant enzymes in any
experimental group exposed to SMX as compared to the control in the results of our study.
However, this study found that SMX, at environmentally relevant concentrations, can affect
the lipid peroxidation of adult zebrafish in a moderate manner demonstrating a potentially
adverse effect of SMX during subchronic exposure in fish.
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Summary
OBJECTIVES: The aim of this study is to assess the effects of a treatment bath in a formalin solution
on fish, focusing on haematological, biochemical and histopathological profiles.

METHODS: A total of 96 common carps (Cyprinus carpio) were randomly assigned to eight groups.
Four experimental groups were placed in the test solution for 60 minutes. The concentration of the
formalin bath was 0.17 ml/l (38% formaldehyde), with the water temperature of 20 °C. The effects of
the bath were monitored immediately (EO) and 24 hours (E24h), 48 hours (E48h) and 10 days (E10d)
after the bath. There was a control group (CO, C24h, C48h, C10d) for each of the experimental
groups.

RESULTS: Histopathological indices were strongly affected. Extensive changes were found on gill
and skin in each experimental group. Changes were also found in haematological and biochemical
indices.

CONCLUSIONS: It can be concluded that after applying the treatment bath in the formalin solution,
the monitored profiles were affected immediately after the bath and also after 10 days. Such
significant impact of therapeutic formalin bath should be considered in treatment of fish.

Keywords: haematological profile; biochemical profile; histopatological profile; Cyprinus carpio

Uvod

Formalin (36-38% roztok formaldehydu) je jedna z nejucinnéjsich a nejcastéji pouzivanych
latek v chovu ryb pro profylaxi a 1é€bu houbovych infekci a odstranéni vnéjsich paraziti ryb a
jiker. Je u¢inny proti vét§ing prvoki a taky proti vétsim parazitim. U¢inné zabiji parazity na
zabrech, kuzi a ploutvich (Noga 2000). Pouzivéa se v koncentraci od 0,17 do 0,25 ml / L, v
zévislosti na teploté vody. Doba koupele je 30-60 minut (Svobodova et al. 2007).

Formaldehyd byl klasifikovan jako karcinogen. Testy na zvifatech ukdzaly potencialni
neurotoxicitu (Pitten et al., 2000). Smith a Piper (1972) pozorovali hematologické a
histopatologické zmény u pstruha duhového po vystaveni formalinu, pfi 8 tydennim testu na
kaprovi obecném redukoval formalin rtst plidku kapra obecného (Chinabut et al. 1988).

Cilem této studie bylo zhodnotit ucinky lécebné koupele v roztoku formaldehydu na
hematologické, biochemické a histopatologické ukazatele u ryb. Pii pokusu byl pouZzit kapr
obecny (C. carpio), jako vhodny modelovy organismus pro zkoumani bezpecnosti 1é¢iv.

Material a metody

K experimentu byl pouZit dvoulety kapr obecny z komeréniho chovu, aklimatizovan 14 dnt.
Kontrola okysliceni, pH a teploty probihala kazdych 12 hodin. Po aklimatizaci bylo 96 kapra
nahodné rozdéleno do 8 skupin. Koupel byla provedena ve vodé s piidanim formalinu (38%
formaldehyd) v koncentraci 0,17ml/l a trvala 60 minut. Teplota vody byla 20°C.

Prvni skupina byla testovana ihned po koupeli (E0), dalsi skupiny byly testovany 24 hodin
(E24h), 48 hodin (E48h) and 10 dni (E10d) po koupeli. Ke kazdé experimentalni skupiné byla
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piifazena kontrolni skupina bez vystaveni testované latce (C0O, C24h, C48h, C10d). Po koupeli
byly ryby pielozeny do semi-statického sytému nadrzi s dechlorovanou vodou o teploté 19-22
°C; pH bylo mezi 7.9 az 8.4 a obsah kysliku byl nad 60% saturace.

Ryby byly usmrceny tupym tderem do hlavy. Biometrické ukazatele (vaha tcla a jater) byly
pouzity pro vypocet HSI indexu. Parazitologické vysetieni bylo zaméfeno primarné na zabry
a kazi, pted koupeli i po ni (ihned, 24 h, 48 h a 10 dni). Pro histopatologické vySetieni byly
odebrany vzorky zaber, jater, kranialni a kaudalni ledviny Sesti ryb z kazdé skupiny. Krevni
vzorky byly odebrany punkci srdce. Heparinizované krevni vzorky byly pouzity na stanoveni
hematologickych ukazateli: RBC, Hb, PCV, MCV, (MCH), (WBC) a leukogram; vzorky
plazmy byly pouzity pro vybrané biochemické ukazatele: ALB, TP, GLU, NH3, TG, LACT,
CHOL, ALP, ALT, AST, LDH, PHOS a vépniku.

Statistickd analyza byla provedena pomoci statistického programu R. Hodnoceni bylo
provedeno mezi experimentdlni a kontrolni skupinou ve stejném case. Rozdily byly
povazovany za statisticky vyznamné pii p<0.05.

Vysledky

Nebyl vyznamny rozdil u HSI mezi kontrolni a experimentalni skupinou. Parazitologické
vySetieni ped koupeli ukazalo ojedinély vyskyt Trichodina epizootica na kuzi a Gyrodactylus
sprostonae na zabrech. Experimentalni skupiny po koupeli méli ojedinély vyskyt paraziti, ale
Vv kontrolnich skupinach byl zaznamenan vzristajici trend parazitarni manifestace.

Hematologické vySetteni neukdzalo vyznamné rozdily mezi kontrolnimi a experimentalnimi
skupinami, zacali se objevovat az po 10 dnech (Eiod) od 1é¢by jako statisticky vyznamné
zvy$eni RBC (p<0.01), Hb a PCV (p<0.05) a vyznamny pokles bazofilti u bilych krvinek.

Biochemické vysetieni ukazalo vyznamné snizeni (p<0.001) aktivity ALT a zvySeni (p<0.01)
amoniaku v experimentalni skupiné¢ Easgn, glukdzy (p<0.001) a vapniku (p<0.001)
v experimentalni skupiné Ei1od a rovnéz zde byl trend ve zvyseni hladin laktatu (p=0.07).

Histopatologické zmény na zabrech a klZi byly vyrazné, vSechny experimentalni skupiny
m¢éli na kizi poc¢etné mucindzni bunky. Ve skupinach Eo a E24 se vyskytla u zaber zanétlive-
nekrotickd masa. U ostatnich organii nebyl rozdil mezi experimentalni a kontrolni skupinou.

Diskuse
Po 1é¢ebné koupeli byl pozorovan nizsi vyskyt paraziti. Efektivita této 1éCby byla prokazana
jiz diive pro Trichodina (Singhal et al. 1986) i Gyrodactylus spp. (Rahn et al 2015).

Hematologické parametry mtzou byt pouzity jako ukazatele fyziologického stresu u ryb po
vystaveni toxickym latkdm. Wedemeyer and Yasutake (1974) a Kakuta et al (1991) zjistili, ze
vystaveni C. carpio, O. mykiss a O. tshawytscha formaldehydu nezmenilo hladinu Hb, coz
koreluje snasimi vysledky u skupin Eo, E2sn, Essn. Vysvétlenim pro zvyseni Cerveného
krevniho obrazu u Eiog miiZe byt poSkozeni Zaber. SniZzena hodnota bazofili miZze byt
projevem alergické reakce na formaldehyd, jelikoz jsou to bunky zodpovédné za mnoho
biologickych odpovédi organismu, jako jsou 1 alergické reakce (Huang et al. 2016).

Wedemeyer a Yasutake (1974) zjistili snizeni chloridovych ionti u pstruha duhového
vystaveného formaldehydu, zvySeny vapnik a cholesterol. V experimentalni skupiné E1oq byly
zvysené hodnoty véapniku, coz mize byt zpusobeno rozdilnou citlivosti mezi druhy. ZvySena
hodnota glukézy a stoupajici trend u laktatu v této skupiné je pravdépodobné vysledkem
metabolickych zmén. V lidském organismu pii hepatocelularnim poskozeni je ALT zvySené,
avsak s progresem fibrozy se snizuje (Kim et al. 2008). Podobny proces mohl zplsobit i
statisticky vyznamné snizeni ALT a zvySeni amoniaku ve skuping Eagn,
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Nase pozorovani histopatologickych zmén, hlavné na zabrech a ktzi, koresponduje s nalezy
Pahor-Filho et al. (2015) u Mugil liza po profylaktickych koupelich s formaldehydem.

Zavér

Vysledky této studie ukazuji, ze 1é¢ebné koupele v roztoku formaldehydu ovlivni organismus
C. carpio nejen ihned, ale i po 10 dnech, zejména co se tyce histopatologickych zmén. Proto
je dulezité zvazit typ a pouziti [éCebnych koupeli s ohledem na zdravotni stav ryb.

Podékovani
Studie byla finan¢né podpotena projektem IGA VFU Brno 225/2015/FVHE.
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Sekce 7

Optimalizace testu blastické transformace lymfocytu u lososovitych ryb

Optimization of the lymphocyte transformation test in salmonid fish

1?Min4arova Hana, °0Ondrackova Petra, 'Palikova Miroslava, 'Syrova Eva, *Mares Jan,
2Faldyna Martin
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Summary

The lymphocyte transformation test is a functional immunological assay commonly used in mammals,
but in fish, there are some obstacles, making the optimization necessary (including determination of
optimal samples, anticoagulants, mitogens and their concentration, serum type, temperature during
incubation and its length). Samples obtained from rainbow trout (Oncorhynchus mykiss) included
head kidney and blood collected using different anticoagulants (heparin, EDTA). The highest levels of
cell proliferation were observed after 6-7 days of incubation. Peripheral blood lymphocytes showed
the best results with pokeweed mitogen (50 ug/ml), while head kidney lymphocytes were most
stimulated by phytohaemagglutinin (100 ug/ml). Compared with trout serum, FBS provided higher
proliferation levels. Best results were obtained at 15 °C with peripheral blood lymphocytes, though
only small differences were measured between different incubation temperatures with head kidney
lymphocytes. Heparinized blood was proven to be an optimal sample, providing the best results.
Optimization of this test improves possibilities for examining the health status of salmonid fish in trials
as well as in practice.

Keywords: mitogen; thymidine; Oncorhynchus mykiss; lymphoblast; stimulation

Uvod

Vzhledem k celosvétovému rozvoji akvakultury a vzristajici poptavce po rybim mase se
zvySuji 1 pozadavky na diagnostiku a prevenci chorob a chorobnych stavll. Aplikovanych
imunologickych metod je mnoho, velice vhodné jsou vSak funk¢ni testy, které ndm zobrazi
nejen aktualni stav slozek imunitniho systému, ale ijejich schopnost aktivné reagovat na
podnéty. Jednim z téchto testl je i test blastické transformace lymfocytd. Jeho principem je
stimulace pomoci mitogentl, ¢imz dochazi k pfeméné lymfocytl na lymfoblasty (Scapigliati,
2013). Mitogeny selektivné stimuluji T-buniky (PHA, ConA), B-buiiky (LPS) nebo oba typy
lymfocytt (PWM) (Kehrer et al., 1998). Tento test muze slouzit jako ukazatel reakce
organizmu ryb na negativni faktory (Ottinger et al., 2014) ¢i na profylaktické a terapeutické
zéasahy v chovu. Je tedy naptiklad mozné pozorovat snizenou proliferaci lymfocytl v ptipadé
imunosuprese. Mezi jednotlivymi druhy ryb (a ¢asto také mezi individualnimi rybami) vsak
nachazime vyrazné rozdily, coz je nutné béhem diagnostiky zohlednit. Metodika se mezi
jednotlivymi autory lisi — je tfeba zjistit optimalni typ vzorku, séra, vhodné mitogeny a jejich
koncentraci, délku inkubace, inkubacni teplotu a dal$i parametry.

Material a metody

Pstruzi duhovi (Oncorhynchus mykiss) o primérné hmotnosti 194,77 + 68,44 g a celkové
délce 24,14 + 2,64 cm byli odchovéavani ve tiech nadrzich o objemu 1000 litrii a jedné nadrzi
o objemu 1270 | (Mendelova univerzita v Brn€). Voda byla nasycena kyslikem na primérnou
hodnotu 8,11 mg/1 (tj. 87,1 %), praimérna teplota byla 17,6 °C, pH 7,10, N-NH4s" 0,36 mg/I
a Cl" 140,40 mg/1. Byl pouzit biofiltr Nexus 310 a UV-C lampa. Ryby byly krmeny dvakrat
denn¢ krmivem BioMar EFICO Enviro 920 (standardni extrudované krmivo pro chov
lososovitych ryb).
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Odebrané vzorky zahrnovaly hlavovou ledvinu a krev odebranou z ocasni zily za pouziti
ruznych antikoagulancii (heparin, EDTA). Ledviny byly nastfihany, mechanicky protlaceny
sitkem (monofil) a dvakrat proplachnuty odstifedénim v PBS (fosfatovy pufr; 10 min, 450 g).
Krev byla nafedéna médiem RPMI-1640 v poméru 1:2 (s timto fedénim byly zaznamenany
nejlepsi vysledky). Mononuklearni bunky byly nasledné izolovany centrifugaci na denzitnim
gradientu (Histopaque 1077 g/ml; 40 min, 800 g). Nad denzitnim médiem se po odstfedéni
oddélil prstenec bunék (lymfocyty a malé mnozstvi monocyti), které byly odebrany
a nékolikrat proplachnuty dal$im odstfedénim v PBS (10 min, 450 g), spocitany (Mindray)
aresuspendovany v kultivaénim médiu (L-15) na pozadovanou koncentraci (2 x 10°
bun¢k/jamku).

Bunécna suspenze (180 ul) byla spole¢né s inaktivovanym sérem (20 pl; FBS/pstruzi sérum)
a prislusSnym mitogenem (20 pl) napipetovana v triplikdtech do 96-jamkové mikrotitracni
desticky. Pouzité mitogeny zahrnovaly PWM (pokeweed mitogen; 5, 10 a 50 pg/ml), ConA
(konkanavalin A; 1, 10 a 20 pg/ml), PHA (fytohemaglutinin; 25, 50 a 100 pg/ml) a LPS
(lipopolysacharid; 1, 50 a 100 pg/ml). Po uplynuti inkuba¢ni doby (2-8 dnt, 10-20 °C)
byl do jamek piiddn thymidin znageny radioaktivnim izotopem vodiku (*H), ktery byl
zakomponovan do nové vznikajici DNA, aza dalSich 20 h byly buiky sklizeny pomoci
harvesteru (Packard) na filtracni papir. Po aplikaci scintilacniho roztoku jsme pomoci
ptistroje pro kapalnou scintilaci (Packard) ziskali vysledky v podobé CPM (pocty zdbleski za
minutu).

Vysledky

Nejvyssi hodnoty proliferace byly pozorovany po 6 dnech inkubace s lymfocyty periferni
krve (=PBL) a 7 dnech inkubace s lymfocyty hlavové ledviny (= HKL). U PBL byly
naméteny nejlepsi vysledky s PWM (50 pg/ml), zatimco HKL byly 1épe stimulovany PHA
(100 pg/ml) nez ostatnimi mitogeny (rozdily vSak nebyly pfili§ vyrazné, v dalSim experimentu
byly zaznamendny s ConA (Graf 1). V disledku nedostate¢ného mnozstvi izolovanych bun¢k
bylo nutné provést experiment s LPS samostatn¢. Podobné jako u heparinizované krve byla
krev odebrand za pouziti EDTA dobfe stimulovina PWM (50 pg/ml), stimulace PHA
(100 pg/ml) vsak neméla na buiiky zadny efekt. Stimulaci bunék jsme zaznamenali pouze
s FBS (fetalni bovinni sérum). Nejlepsi vysledky byly u PBL ziskany pii teploté¢ 15 °C,
uHKL byly naméfeny méné vyrazné rozdily mezi inkubac¢nimi teplotami. Optimalnim
vzorkem byla heparinizovana krev, kterd poskytovala nejlepsi vysledky.

5000

4000

3000

CPM

2000

1000

PWM ConA PHA

Graf 1: Mitogeny — standardni (c), niz$i (c-) a vyssi (ct) koncentrace (PBL-heparin, 7 dnd,
15 °C, FBS; n = 8). NS = nestimulované buiky.
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Diskuze

Metoda byla uspésné optimalizovana, nalezy jinych autord se vSak pfi stimulaci rznymi
mitogeny vyrazn¢ lisi (Chilmonczyk 1978; Tillitt et al., 1988; Agbede et al., 2005). Navzdory
opacnym zkuSenostem nékterych autori (DeKoning et al., 1991) jsme stimulaci bunék
zaznamenali pouze s FBS. Inkubaéni doba byva v jinych studiich kratsi (Harford et al., 2007;
Miiller et al., 2009), pii delsi inkubaci jsme vSak pozorovali vyrazn¢ vyssi hodnoty
proliferace. Tyto rozdily mohou byt zplsobeny odliSnymi laboratornimi postupy
a podminkami.

Zavér

Optimalnim vzorkem pro test blastické transformace byla v naSem experimentu
heparinizovand krev. Pfi manipulaci s rybimi buiikami je zasadni dodrzovani spravné teploty
a je také tfeba vzit v tivahu pfirozenou variabilitu. Tento test byl optimalizovan a bude vyuzit
v dal$im vyzkumu i v praxi k vysetfeni zdravotniho stavu lososovitych ryb.

Podékovani
Tato prace byla financovana grantem IGA VFU Brno 216/2017/FVHE. Projekt byl feSen v ndvaznosti
na projekt MZe NAZV QJ 1510077.
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Vyvoj postupu tlumeni nakaz ryb podle aktualné platné legislativy

Development of process of control of diseasses in fish in accordance
with valid law
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Summary

Council Directive 2006/88/EC on animal health requirements for aguaculture animals and products
thereof, and on the prevention and control of certain diseases in aquatic animals is basic EU law in
the field of aquatic animals diseases. Other act in this field, Commission Implementing Decision (EU)
2015/1554 laying down rules for the application of Directive 2006/88/EC as regards requirements for
surveillance and diagnostic methods, is valid from April 2016. EU law mentioned above was made
mainly for control of listed diseases in industry ranges (large off-shore based salmon farms or small
inland trout farms), ponds for the production of carp were not take into account. For this reason EU
law causes serious disturbances for the extensive production of common carp in the case of outbreak
of the listed diseases.

Keywords: diseases in aquatic animals; minimum preventive measures; aguaculture

Uvod

Zakladnim pravnim pfedpisem upravujicim oblast akvakultur z hlediska ndkaz ryb a jejich
tlumeni je smérnice Rady 2006/88/ES ze dne 24. fijna 2006 o veterinarnich pozadavcich na
zivocichy pochézejici z akvakultury a produkty akvakultury a o prevenci a tlumeni nékterych
nakaz vodnich Zivocichi implementovana do Ceské legislativy jako vyhlaska ¢. 290/2008 Sb.,
o veterinarnich poZadavcich na Zivocichy pochazejici z akvakultury a na produkty
akvakultury, o opatfenich pro predchazeni a zdolavani nekterych ndkaz vodnich zivocicht.
Postup pfi podezieni z vyskytu nebezpecné ndkazy a nasledné likvidaci jejich ohnisek
upiesiiuje provadéci rozhodnuti Komise (EU) 2015/1554, kterym Se stanovi provadéci
pravidla ke smérnici 2006/88/ES, pokud jde o pozadavky na metody dozoru a diagnostické
metody, ktery byl zohlednén v ptipadech vyskytu a likvidace ohnisek nebezpecnych nakaz
ryb od nabyti ucinnosti dne 01.04.2016. VSechna opatfeni uvedena v téchto pravnich
predpisech se vztahuji na ndkazy ze seznamu, ktery je uveden v ¢asti Il ptilohy €. 3 k vyhlasce
¢. 290/2008 Sb. Nakazy na seznamu jsou rozd€leny na exotické ndkazy a neexotické nakazy,
pficemz v souladu s platnym znénim se fadi mezi exotické ndkazy ryb epizootickd nekrdza
krvetvorné tkané¢ (EHN) a mezi neexotické nakazy ryb dale virova hemoragicka septikémie
(VHS), infek¢éni nekroza krvetvorné tkané (IHN), herpesvirdéza koi (KHV) a nakazliva
chudokrevnost losost (ISA).

Material a metody

Odbér vzorka se v ramci cileného dozoru provadi v rozsahu ur¢eném Metodikou kontroly
zdravi a nafizené vakcinace, ktera je vydavana kazdoro¢né Ministerstvem zemeédélstvi.
Vzorky na ndkazy VHS a IHN se odebiraji dvakrat rocné€ ve véku kategorie plidek az do staii
18 mésich (teplota vody pii odbéru musi byt méne nebo rovna 14°C). Vzorek se sklada ze 30
kust ryb (zasilany do laboratofe zivé) nebo z ovaridlni tekutiny od 30 kust generacnich ryb.
Pti laboratornim vySetieni ryb se vySetfuji 3 smésné vzorky, kdy jeden smésny vzorek je
tvofen 10 dil¢imi vzorky orgéni ryb nebo ovarialni tekutiny. VSechny 3 smésné vzorky se
dvakrat pasazuji na dvou bunécnych liniich. V ptipad¢ pozitivniho cytopatického efektu na
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bunécnych liniich se vzorky homogenatu zasilaji ke konfirmaci do NRL pro virové choroby
ryb a jsou doSetieny piednostné ptimym prikazem viru prosttednictvim metody PCR. KHV
se vySetfuje v dob¢ teplotniho optima 15-26°C pro plsobeni viru. Odebira se 30 kust ryb
(zasilany do laboratofe zivé), piednostné kategorie Kz, ptipadné kategorie Ki. Pfi
laboratornim vySetieni se vytvoii 1 smésny vzorek z 5 kust ryb, celkem tedy 6 smésnych
vzorku, které jsou vysetieny metodou dvoukolové PCR. V piipadé podezieni na nakazu se
v souladu s legislativou podezielé hospodaftstvi podrobi jednomu odbéru vzorka 10 ryb, jsou-
li pozorovany klinické ptiznaky odpovidajici infekci VHS/IHN nebo KHV a minimalné¢ 30
ryb, nejsou-li pozorovany klinické pfiznaky (podezieni na zaklad¢ epizootologického Setfeni
apod.). Nejvhodné;jsi diagnostickou metodu v souladu s legislativou zvoli Narodni referenéni
laboratof pro virové choroby ryb.

K opétovnému ziskani statusu nedefinovanému musi byt v piipad¢ potvrzeni ndkazy splnény
minimaln¢ nasledujici podminky:

1. minimalni opatfeni pro tlumeni nakazy v souladu se smérnici 2008/66/ES a
provadécim rozhodnutim Komise (EU) 2015/1554 (ptiloha 1),

2. vytvofeni uzaviené oblasti sestavajici se z ochranného pasma a pasma dozoru na
zaklad¢é epizootologického Setieni, v uvahu se berou nejdulezitéjsi faktory epizootologického
vyznamu,

3. provedeni Setieni v hospodafstvi S chovem vnimavych ryb Vv ochranném pasmu a
odbér vzorkd,

4. vyklizeni, vycisténi, vydezinfikovani a ponechani ohniska ladem.

Vysledky

V Ceské republice doslo k potvrzeni viech i nakaz ryb KHV, VHS a IHN, ve dvou
pfipadech v roce 2014 byla zjisténd podvojnd infekce VHS a IHN (viz tabulka 1).

Tabulka 1: Vyskyt nebezpenych nakaz ryb (zdroj IS SVS).

Rok/nakaza KHV VHS HN
2010 1 2 1
2011 1* 2 1
2012 0 0 0
2013 1** 5 0
2014 0 12 4
2015 0 1 0
2016 2 3 0
2017 2 0 0

* = koi kapr dovezeny z Thajska; ** = celkem 29 koi kapri v soukromém zahradnim jezirku

V roce 2016 byla likvidovana 2 ohniska nakazy KHV a 2 ohniska nakazy VHS v souladu s
provadécim rozhodnutim Komise (EU) 2015/1554. Na pocatku roku 2016 bylo v Jihoceském
kraji feSeno dalsi ohnisko nakazy VHS v rezimu pied platnosti vyse zminéného provadéciho
rozhodnuti. Ohniska KHV se nachazela v Jihoc¢eském Kraji, pficemz druhé ohnisko vzniklo na
zakladé prosetfovani ochranného pasma kolem ptvodniho ohniska nakazy. Pokud jde o
ohniska VHS, jedno ohnisko bylo feseno v malém, pouze registrovaném chovu v Jihoceském
kraji po manifestaci klinickych ptiznakii nakazy (na zakladé epizootologického Setfeni
sekundarni ohnisko vzniklé zavlecenim nemocnych ryb z ohniska pied platnosti rozhodnuti
Komise), druhé ohnisko se potvrdilo v Kraji Vysocina, kdy uzaviené pasmo zasahovalo na
uzemi Jihoceského kraje. V roce 2017 byla fesena 2 ohniska KHV a 1 kontaktni hospodafstvi.
V jednom piipadé ve Zlinském Kraji bylo vyuzito moznosti ponechat chov jako zamoieny bez
likvidace ohniska, v druhém ptipadé v JihoCeském kraji byla jako v roce 2016 utracena
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veskera obsadka 3 rybniku, pficemz jeden z rybnikd byl utracen z divodu prohlaSeni za
kontaktni hospodaistvi (nachazel na soustavé mezi 2 rybniky, kde byla potvrzena nakaza
KHV). V tomto ptipad¢ doslo oproti roku 2016 k podstatnym zménam pii urovani rozsahu
ochranného pasma, kdy toto pasmo bylo zna¢né zredukovano. Naopak pasmo dozoru bylo
oproti postupu v roce 2016 rozsiteno.

Diskuse

Vzhledem k tomu, Ze legislativa k tlumeni nakaz ryb byla navrzena s ptedpokladem tlumeni
nakaz Vv nédrzich, nikoliv rybni¢nich systémech, problém nastavé pifevazné u feSeni ohnisek
nakazy KHV. Problém jiz nastava pii urCovani ohniska ndkazy, jimz muze byt urcen
rybnik/nadrz nebo vice rybniki/nadrzi jako epizootologickd jednotka (hospodafstvi nebo
pouze cast hospodarstvi). Dalsi diskutabilni moznosti je nechat ohnisko jako zamotené, coz
nese sva rizika a je nutné vzdy provést epizootologické Setieni a nasledné zvazit moznosti
Sifeni ndkazy ptedev§im vzhledem k hustoté hospodarstvi v dané oblasti a moZznosti uplatnéni
minimalnich opatfeni k tlumeni ndkazy. Nasledné je nutné pocitat s neomezenym trvanim
uzavien¢ho padsma do doby likvidace ohniska a omezenim dotCenych subjekti (a zdkazu
vylovll) v uzavieném pasmu. Pii likvidaci ohniska je dulezité z hlediska mozného Sifeni
nakazy rozhodovat o naklddani s pfenaSeci a nevnimavymi druhy ryb jako potencidlnimi
mechanickymi pfenaseci. Pfi ur€ovani rozsahu ochranného pasma lze ptistoupit k omezeni na
cast useku toku nebo dokonce pouze bieh rybniku v mezich legislativy (legislativné povodi
nebo ¢ast). Omezenim rozsahu ochranného pasma nikdy nesmi byt ohrozen nikazovy status
ostatnich chovii. Vzhledem k tomu, ze pasmo dozoru je legislativné ureno pouze jako
rozsifené ochranné pasmo a neni legislativné ur€en povinny rozsah opatieni v tomto pasmu,
Ize v ptipadé omezeni ochranného pasma rozsifit pasmo dozoru z ptvodné definovanych
usekli vodniho toku na chovy a natidit odbér vzorkl a kontroly v téchto chovech. Pokud jde o
vyklizeni ohniska, vypousténd vody z ohniska bez moZnosti dezinfekce protéka zbytkem
soustavy a pfedstavuje riziko rozsifeni ndkazy. MoZnost odbahnéni celého rybnika jako forma
Cisténi ohniska je obtizné realizovatelna z diivodu Casové a financni naro¢nosti. Vyklizeni a
dezinfekce recirkulacnich systémi predstavuje problém z hlediska problematiky vyuziti
biologickych filtrii v téchto systémech. Pokud jde o dezinfekci téchto systémi, vzdy dochazi
k likvidaci biologickych filtri.

Zavér

Pii teSeni likvidace ohnisek nebezpecnych ndkaz ryb je vzdy dilezité provést peclivé
epizootologické Setfeni a nasledné na zakladé¢ jeho vysledkli nastavit rozsah pasem a
pozadovanych opatieni tak, aby nedoslo k S$ifeni nakazy. Opatfeni musi byt v souladu s vyse
zminénou legislativou, kterd vSak umoznuje vice feSeni ohnisek nakaz ryb. Dilezita je vzdy
komunikace se vSemi dotCenymi subjekty a predev§im mezi t€émito subjekty a vysvétleni
vSech moznosti postupu vyplyvajicich z epizootologického feseni, aby doslo k co nejmenSim
hospodarskym a ekonomickym ztratdm za dodrZeni opatfeni branicich Sifeni ndkazy.
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Summary

Tetracapsuloides bryosalmonae is the cause of the proliferative kidney disease (PKD) in salmonid
fish. It was observed that among salmonids, there are some differences in susceptibility to the disease.
The aim of this study was to quantify the cause of disease in tissues of salmonids from intensive
farming in the Czech Republic using imunohistochemical (IHC) and molecular biological methods. In
2015 and 2017, a total of 100 samples of renal tissue from farmed salmonids were taken. Samples of
kidney were subjected to the IHC, PCR and RT-PCR testing. The results proved differences in
susceptibility to PKD among salmonids, which implies that in the terms of resistence to PKD, some
salmonid species are more suitable for farming in a recirculation system, where it is necessary to use
an infectious water source.

Keywords: Tetracapsuloides bryosalmonae; salmonids; imunohistochemical method molecular
biological methods; recirculation system

Introduction

Proliferative kidney disease (PKD) is a parasitic infection of salmonid fish caused by
Tetracapsuloides bryosalmonae (Myxozoa: Malacosporea) (Feist et al., 2001; Okamura et al.,
2001). PKD is characterized by nephromegaly, splenomegaly, glomerulonephritis,
exophthalmia, ascites, darkened skin and pale gills (Abd-Elfattah et al., 2014). This is an
economically important disease affecting salmonid fish farming in Europe and North
America, potentially reaching 100% infection prevalence and high mortalities (up to 85%) in
infected fish (Schmidt-Posthaus et al., 2012). It was observed that among salmonids, there are
some differences in susceptibility to the disease (Kumar et al., 2013). The aim of this study
was to quantify the cause of disease in tissues of salmonids from intensive farming in the
Czech Republic using imunohistochemical (IHC) and molecular biological methods.

Material and Methods

Samples of salmonids

In total, 100 fish originating from intensive farming in a recirculation system (RAS) in the
Czech Republic were examined. In 2015, 50 samples of renal tissue from salmonids were
taken: 10 samples from Salvelinus fontinalis (2-year-old, reared in a recirculation system
(RAS) for one year), 10 samples from the hybrid of Salvelinus fontinalis and Salvelinus
alpinus (2-year-old, reared in a RAS for two years), and 30 samples from Oncorhynchus
mykiss (10 samples — 1-year-old; 10 samples — 2-year-old, reared in a RAS for one year; 10
samples — 2-year-old, reared in a RAS for two years). In 2017, another 50 samples of renal
tissue from salmonids were taken: 20 samples from Salvelinus fontinalis (10 samples — origin
Italy; 10 samples — origin Denmark), 30 samples from Oncorhynchus mykiss (10 samples —
origin Ireland; 10 samples — origin Denmark; 10 samples — origin Denmark, younger age
group). Fish were humanely killed and subjected to pathological examination during which
macroscopic changes in the internal organs were recorded and the kidney tissue was sampled
from all animals.
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Histology and immunohistochemistry

Samples of kidney were fixed in 10% neutral buffered formalin for histological and
immunohistochemical examination. Samples of the formalin-fixed kidney were dehydrated in
a series of graded ethanol, embedded in paraffin wax and 5 pm sections were prepared for
haematoxylin & eosin staining. T. bryosalmonae monoclonal antibody AquaMAb-P01
(Aquatic Diagnostics, UK) was used according to the manufacturer’s instructions. The
antibody-antigen reaction was visualized with a Dako EnVision+ System-HRP (AEC) kit
(Dako Chemicals). Ten microscopic fields (magnification x200) per slide were randomly
selected and the mean number of parasites per field were counted for all samples examined.

DNA extraction, PCR and qRT-PCR

The DNA was obtained by extraction with the DNeasy Blood & Tissue Kit (QIAGEN)
according to manufacturer’s protocol. The extracted DNA used for qualitative and
quantitative parasite examination to detect the presence of T. bryosalmonae in samples by
PCR and RT-PCR (Kent et al., 1998; Bettge et al., 2009).

Results
Complete results of IHC examination, PCR and RT-PCR are presented in Table 1 and 2.

Table 1: Pathological findings (mean values of n individuals, range 0-4: 0 no changes, 4
severe changes), IHC examination (mean number of parasites in the microscopic field,
magnification 200x), qualitative PCR, quantitative RT-PCR in 2015; +/n = positive
individuals/examination individuals.

Pathol. IHC PCR RT-PCR
findings (+/n) (+/n) (+/n)
(+/n)
0. mykiss 31 138,7+57,1 22,0+£2,8
1-year-old 10/10 10/10 8/10 10/10
0. mykiss 2,0 43,4+53,9 29,2453
2-year-old 1.year 9/10 5/10 0/8 7/10
0. mykiss 0,9 0 31,5+1,5
2-year-old 2.years 6/10 0/10 1/10 4/10
S. fontinalis 0,2 0 32,6£2.5
2-year-old, 1.year 1/10 0/10 8/10 6/10
hybrid negative 1,65+1,1 31,8+2,1
2-year-old, 2.years 2/10 2/10 9/10

Table 2: Pathological findings (mean values of n individuals, range 0-4: 0 no changes, 4
severe changes), IHC examination (mean number of parasites in the microscopic field,
magnification 200x), qualitative PCR, quantitative RT-PCR in 2017; +/n = positive
individuals/examination individuals.

Pathol. IHC PCR RT-PCR
findings (+/n) (+/n) (+/n)
(+/n)
O. mykiss 0,5 0,9+0,7 31,242,9
Ireland 7/10 3/9 10/10 8/10
O. mykiss 2,8 14,0+12,7 26,3+5,1
Denmark 10/10 3/4 8/10 9/10
O. mykiss negative not rated 33,5+1,6
Denmark, > year 10/10 3/10
S. fontinalis negative 0 30,6+2,1
Italy 0/10 8/10 8/10
S. fontinalis 0,15 0,4+0,2 29,6+2.9
Denmark 2/10 2/10 10/10 9/10
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Discussion

Obtained results proved differences in species and linear susceptibility to PKD among
salmonids, which implies that in the terms of resistence to PKD, some salmonid species are
more suitable for farming in RAS, where it is necessary to use an infectious water source.

Conclusion

To summarise, we proved, that exist differences in species and linear susceptibility of
samlonids to PKD. PKD is a serious problem for intensive farming of salmonids and it is
important to continue monitoring this situation in our salmonid farms.
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Summary

Infectious diseases monitoring is one of the most important pillar of preventive veterinary medicine in
zoological collections. However, blood collection can be challenging, since anaesthesia is needed in
most of the cases. The aim of this study was to evaluate usefulness of the blood sucking bugs
(Rhodnius prolixus) of the family Reduviidae and medicine leeches (Hirudo medicinalis) from family
Hirudinidae in non-invasive blood sampling in various animal species in ZOO Ljubljana. In total, 13
animal species represented by 37 animals were included in this study. Kissing bugs as well as
medicine leeches were manually applied on animals, however a source of water for animals was used
in case of leeches as a starting point for application. In the meantime, venopuncture of vena jugularis
was used to acquire control blood samples in all animals. All samples including controls were sent for
arbovirus detection using serological methods. Blood sucking bugs were able to obtain up to 0,8 ml of
blood in about eight minutes. Medicine leeches were able to draw even more, up to 20 ml of blood in
about 23 minutes. Time, success of withdrawal and blood volume were dependent on external
conditions with temperature, light and disturbing surrounding factors being the most important.
Serological results proved to be identical comparing invasive and non-invasive method of blood
sampling. Blood withdrawing using blood sucking bugs and medicine leeches showed promising
results and it is likely a good alternative to other more complex and invasive methods and can provide
great advancement in preventive medicine in zoo animals.

Keywords: non-invasive blood sampling; blood sucking bugs; medicine leeches; zoo animals

Introduction

Animal welfare in zoological collections depends on good preventive health care. Infectious
diseases monitoring is one of the most important pillar of preventive veterinary medicine in
zoological collections. For many clinical, genetic and endocrinological investigations as well
as for screening of infectious diseases, blood samples are indispensable. However, blood
sampling can be difficult, since anaesthesia is needed in most of the cases. Usefulness of the
blood sucking bugs (Rhodnius prolixus) of the family Reduviidae was already described in
literature (KRUSZEWICZ, A.G. et al. 2009; STADLER, A. et al.,2009; VOIGT, C.C. et al.,
2004, 2005, 2006) however use of medicine leeches (Hirudo medicinalis) from family
Hirudinidae for non-invasive blood sampling has never been published yet. The aim of this
study was to assess options for blood collection with help of these two species in various
animal species in ZOO Ljubljana.

Materials and Methods

In total, 13 animal species (mammals and birds) represented by 37 animals from one
zoological collection were included in this study. Kissing bugs were donated by University of
Tours (France). For blood sampling, we used starving third or fourth larval instars (L3, L4),
that were kept under laboratory conditions at 28 °C and 65 - 80% relative humidity. Bugs
were manually applied on animals. Medicine leeches were purchased from commercial source
(leech.com) and were kept in sterile conditions in the water with 10 °C temperature. Middle
sized starving medicine leeches were manually applied on animals, however a source of water
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for animals was used in case of leeches as a starting point for application in some species.
Venopuncture of vena jugularis was used to acquire control blood samples in all animals to
provide control group of samples. All samples including controls were sent for detection of
antibodies to arbovirus (TBEV) by using serological method (ELISA-EIA TBEV lIg, TestLine
Clinical Diagnostic, Czech republic).

Results

Blood sucking bugs were able to obtain up to 0,8 ml of blood in about eight minutes.
Medicine leeches were able to draw even more, up to 20 ml of blood in about 23 minutes.
External conditions as light, temperature and disturbing factors were crucial for success of
blood withdrawal as well as time period necessary for obtaining sufficient volume of blood
sample. Two out of 37 animals (5%) were positive for TBEV, control samples obtained by
venopuncture had same serological titres as samples obtained by medicine leeches and blood
sucking bugs. We obtained the same results using three different blood sampling in all 37
animals.

Discussion

Use of kissing bugs has been previously described in literature for obtaining blood as living
syringes (KRUSZEWICZ, A.G. et al. 2009; STADLER, A. et al.,2009; VOIGT, C.C. et al.,
2004, 2005, 2006). Blood samples were analysed for various hormone levels, genetic
conditions, sexing, infectious diseases monitoring and haematological and biochemical
parameters. Dipetalogaster maxima is the most common species used for blood sampling
(KRUSZEWICZ, A.G. et al. 2009; STADLER, A. et al.,2009; VOIGT, C.C. et al., 2004,
2005, 2006) due to its big size and therefore big sample volume capacity. Nevertheless, these
kissing bugs were not available at the time of study, that is why Rhodnius prolixus was used
instead. It has smaller size, but it was sufficient for drawing appropriate amount of blood for
serology and their keenness for blood sucking balanced its smaller size. The medicinal
leech has been used in the treatment of many diseases for thousands of years (WHITAKER,
I.S., et al., 2004). Nowdays, they are used for treatment of osteoarthritis, as well as venous
congestion treatment in plastic surgery and various purposes in alternative medicine
(STANGE, R. et al., 2012; WHITAKER, LS., et al., 2004 ). However, their use for non-
invasive blood sampling for screening of infectious diseases was never described in the
literature. One of the complications, that was expected, was extensive bleeding from the
sucking site after the leech extraction due to the anticoagulant factors (hirudin). In human
medicine, bleeding duration time is usually between two and eight hours and one case of
surgical intervention necessary for stopping the bleeding was described (ZENGIN, S. et al.,
2012). Therefore this was one of our main concerns regarding possible complication after the
blood sampling with medicine leeches. However, post extraction bleeding was not remarkable
and diminished in 0 - 11 minutes after extraction in all 37 animals.

Conclusion

Blood sampling using blood sucking bugs or medicine leeches shows promising results. It is
likely a good alternative to other more complex and invasive methods and can provide great
advancement in preventive medicine in zoo animals.
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Summary

Vespertilionid bats belong to cosmopolitan family with many different species and comprise almost
third of all bats in the world. There is not so many information about endoparasites in this animals
from Central Europe. The aim of study was to test bats for presence of Toxoplasma gondii, Neospora
caninum and Encephalitozoon spp. In total, one hundred bats from family Vespertilionidae (species
Myotis myotis, Nyctalus noctula and Vespertilio murinus) found in the Czech Republic and Slovakia,
were used. DNA was isolated from brain (T. gondii and N.caninum) or small intestine
(Encephalitozoon spp.). T. gondii was found in one brain of M. myotis male by single PCR (TGR1E
region); bats were negative for N. caninum. Microsporidian DNA was proved in 43% bats (31 M.
myotis, 11 N. noctula and 1 V. murinus) using nested PCR (ITS region). This is the first endoparasite
screening of bats from Central Europe showing the high prevalence of microsporidia in bats of family
Vespertilionidae.

Keywords: insectivore; toxoplasmosis; microsporidiosis; molecular methods

Introduction

Family Vespertilionidae (vespertilionid bats) belong to Microchiroptera and comprise around
one third of European mammalian species with almost worldwide distribution (Frank et al.,
2015). Besides natural habitats, microbats could live and roost inside urban areas and come
into contact with humans (Hutson et al., 2001). It opens the question about occurrence of
pathogens which could be transmitted not only inside bat colony but also to their predators
and to humans especially in case of synanthropic bats. The aim of our study was to detect
DNA of zoonotic parasites Encephalitozoon spp. and T. gondii and also N. caninum in tissue
of vespertilionid bats from Central Europe.

Materials and Methods

In total, we used one hundred bats (52 Myotis myotis, 43 Nyctalus noctula and 5 Vespertilio
murinus) from family Vespertilionidae. Animals were found dead in wild or close to human
residences in the Czech Republic and Slovakia in last seven years. After dissection, tissues
were frozen at -20 °C until examination. The DNA was isolated from brain (T. gondii and
N. caninum) or small intestine (Encephalitozoon spp.) with DNeasy® Blood & Tissue Kit
(Qiagen, Hilden, Germany). Before DNA isolation, pieces of tissues were homogenized in
tubes with ceramic marbles using tissue homogenizer MagNA Lyser Instrument (Roche,
Basel, Switzerland) at rotation speed 6500 rpm /2x 45s. Each PCR reaction was performed in
25 pl volume containing DNA, commercial premix PPP master mix (Top-Bio s.r.0., Prague,
Czech Republic), PCR H0 and specific primers. We used single PCR with primers TGR1E-
I/11 annealing to the TGR1E region (Cristina et al., 1991) for T. gondii detection and primers
Np6plus/Np21plus annealing to the Nc-5 region (Muller et al., 1996) for N. caninum
detection. In case of Encephalitozoon spp., we used nested PCR using two different MSP
primer pairs annealing to the ITS region (Katzwinkel-Wladarsch et al., 1996). Negative and
positive controls were included in each reaction. After electrophoresis, the PCR products were
analysed under UV light on 1.5% agarose gel stained with Midori Green. The molecular
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weight of PCR products were 194 bp for T. gondii, 317 bp for N. caninum and 300 bp for E.
cuniculi.

Results and Discussion

Toxoplasma gondii was proved only in one brain of M. myotis male from the Czech Republic
and all bats were negative for N. caninum. Microsporidian DNA was detected in 43% bats, in
31 M. myotis and 11 N. noctula from Czech Republic and Slovakia and one V. murinus found
in the Czech Republic.

Cabral et al. (2013) described the first detection of T. gondii by nested PCR in three bat
species (Molossus molossus, Desmodus rotundus and Glossophaga soricina) found in the
cities of Brazil. Sun et al. (2013) detected by nested PCR T. gondii in 29% of 550
insectivorous species of bats in Myanmar. Results from other world studies showed relatively
low T. gondii positivity in bats. In Western Europe, the insectivorous species of bats
(Pipistrellus pipistrellus and Pipistrellus pygmeus) were examined by nested PCR with 10%
positivity (Dodd et al., 2014). Only one world study involved molecular detection of both T.
gondii and N. caninum in bats with 2% positivity to T. gondii in nonhematophagous Seba’s
Short-tailed Bat (Carollia perspicillata) in the city of Brazil (de Jesus et al., 2017); N.
caninum was not found. In ours study, we detected T. gondii only in one brain of male Greater
Mouse-eared Bat (Myotis myotis) found close to human residences in the Czech Republic; we
did not prove N. caninum in any of examined bats.

As a microsporidium with zoonotic potential, Encephalitozoon spp. could infect wide
spectrum of mammalian and avian species including humans. There are a lot of serological or
molecular studies focussing on microsporidia in wildlife but data in bats are missing (Hinney
et al., 2016). Lallo et al.,, (2009) detected microsporidia spores in faeces of wild
hematophagous Hairy-legged Vampire bats (Diphylla ecaudata) from Brazil. Infective spores
could be spread through excretes and secretes and thus contaminate environment. There was
one case of fatal microsporidiosis caused by E. hellem in captive female Egyptian Fruit Bat
(Rousettus aegyptiacus) living in New York zoo (Childs-Sanford et al., 2006). In our study,
we proved Encephalitozoon spp. in intestine of 43% bats. As we know, this is the first
screening in wild vespertilionid bats from Central Europe and also in the world showing
relatively high positivity of Encephalitozoon spp. in bats.

The source of infection (protozoal oocyst and microsporidian spores) for wild bats is
unknown. As a species living in holes or cavities, they could probably come into contact with
parasites during roosting or through water or food contaminated with oocysts and spores.
Because some species of vespertilionid bats have adapted to urban places and sometimes they
live in old houses and churches, the risk of direct contact with definitive hosts (cats, dogs) or
vectors of infection (rodents, birds) is higher comparing to other group of bats.

Conclusion

Our study completes the missing data about occurrence of T. gondii, N. caninum and
Encephalitozoon spp. in vespertilionid bats from Central Europe. Our results show that
members of family Vespertilionidae come into contact with protozoal parasites and
microsporidia and thus infected bats could be the source of infection for their predators and
probably also for human.
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Vyskyt parazitarnich mikrosporidii Encephalitozoon spp. u volné Zijicich
hlodavci v ZOO Brno

Occurence of parasitic microsporidia Encephalitozoon spp. in wild rodents
in ZOO Brno
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Summary

Encephalitozoon spp. belongs to obligatory intracellular microsporidia, which is responsible for
systematic disease in mammals. Encephalitozoonosis is important in human and veterinary medicine
but we know little of its occurrence in wild rodents. The aim of this study was to detect
Encephalitozoon spp. in wild rodents in ZOO Brno. Trapping of rodents was done by using spring
traps and life-hunt traps in years 2016 — 2017. In total, 49 rodents were trapped including 27 Yellow-
necked Field Mouse (Apodemus flavicollis), 19 Long-tailed Field Mouse (Apodemus sylvaticus) and
three Bank Vole (Clethrionomys glareolus). Encephalitozoon spp. was detected in liver of 13 (26,5 %)
rodents by nested PCR using two primer pairs (inside and outside ones). Positive animals included
nine Yellow-necked Field Mouse, three Long-tailed Field Mouse and one Bank Vole. Our results
demonstrate that wild rodents in ZOO Brno are coming into contact with Encephalitozoon spp., and
they can serve as source of infection for zoo animals but also for humans (zoo personnel and visitors).

Keywords: Enterocytozoon bieneusi; Encephalitozoon cuniculi; Encephalitozoon intestinalis;
Encephalitozoon hellem; rodents; ZOO Brno; nested PCR

Uvod

Mikrosporidie Encephalitozoon spp., patii do skupiny obligatnich vnitrobunéénych paraziti,
které jsou kosmopolitné€ rozsiteny. Doposud bylo popsano vice nez 1200 druhii zarazenych do
150 rodt. Mikrosporidie mohou infikovat Siroké spektrum organizmti, hlavné hmyz, ryby,
dale ptaky, savce (domdci i voln€ Zijici druhy) vcetné Cloveka (Lee et al., 2008). Infekce
zpusobena Encephalitozoon cuniculi probiha u hlodavct obvykle asymptomaticky, piesto se
mohou v nékterych ptipadech objevit letargie, chfadnuti, neurologické ptiznaky, miZze dojit k
postupnému selhani ledvin az k thynu (Smielewska-Los et al., 2004).

Cilem nasi prace je detekce Encephalitozoon spp. u hlodavci v arealu ZOO Brno a nasledna
druhti Encephalitozoon cuniculi, Encephalitozoon intestinalis, Encephalitozoon hellem a
Enterocytozoon bieneusi.

Material a metody

Béhem let 2016-2017 probihal, na zaklad¢ schvaleného projektu pokusti, odchyt hlodavcii
voln¢ zijicich v aredlu ZOO Brno. K odchytim byly pouzity sklapovaci a Zivolovné pasti,
které byly umistovany ve venkovnich prostorach nebo v zazemi jednotlivych pavilonti zvitat.
Celkem bylo odchyceno 49 hlodavcti, a to 27 mysSic lesnich, 19 mysSic kfovinnych a 3 nornici
rudi. U odchycenych hlodavci byl uréen druh, pohlavi a jejich pfiblizny vék. Hlodavci
odchyceni do Zivolovnych pasti byli usmrceni etherem a nasledné jim byla odebrana krev.
Poté probéhla jejich pitva a odbér tkani. Ze vzorkt jater byla izolovana DNA pomoci izola¢ni
soupravy DNeasy Blood and Tissue Kit (Qiagen, Hilden, Némecko). K detekci
Encephalitozoon spp. byla pouzita nested PCR s vyuzitim dvou part primerd (MSP 1, 2A a
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MSP 3, 4A) k amplifikaci ITS genu (Katzwinkel-Wladarsch et al., 1996). Vysledny PCR
produkt mé velikost kolem 300 pb.

Vysledky

Parazit Encephalitozoon spp. byl pomoci nested PCR detekovan u 13 (26,5 %) hlodavcu.
Mezi pozitivnimi hlodavci bylo devét mysic lesnich (Apodemus flavicollis), tii mySice
kfovinné (Apodemus sylvaticus) a jeden nornik rudy (Clethrionomys glareolus). Tyto
vysledky naznacuji, ze volné zijici hlodavci v ZOO Brno pfichazeji do kontaktu s
Encephalitozoon spp., a mohou tedy slouzit jako zdroj infekce pro zoo zvifata a lidi
pohybujici se v aredlu zoo (oSetfovatelé¢ a navstévnici). Pozitivni vzorky budou zaslany na

sekvenaci (Macrogen, Holandsko) k urc¢eni konkrétniho druhu Encephalitozoon spp.

Diskuse a zavér

V této studii jsme prokazali ptitomnost Encephalitozoon spp. u tfi druhti hlodavea v ZOO
Brno. V Ceské republice byly mikrosporidie (druhy E. hellem, E. cuniculi a E. bieneusi)
detekovany pomoci PCR u 34 % mysi stfedoevropskych (Mus musculus musculus) a 33 %
mysi zapadoevropskych (M. m. domesticus) odchycenych v 74 lokalitach v oblasti Bavorska a
zapadnich Cech (Sak et al., 2011). V okolnich statech byly zjiitény rozdilné vysledky.
DaniSova et al. (2015) detekovali pomoci PCR E. bieneusi u 1 %, E. cuniculi u 0,4 % a
E. intestinalis u 0,4 % voln¢ zijicich mysi v péti lokalitaich vychodniho Slovenska. Perec-
Matysiak et al. (2015) detekovali pomoci PCR E. bieneusi u 39 % volné Zijicich hlodavci v
Polsku. Zastupci druht mySice temnopasa (Apodemus agrarius) a nornik rudy (Myodes
glareolus) méli vice pozitivnich jedinci na E. bieneusi nez mysice lesni (A. flavicollis) a mys
domaci (M. musculus). Pokud se tyka zoologickych zahrad, neexistuje mnoho studii
zamétenych na detekci Encephalitozoon spp. Ve stfedni Italii (Maestrini et al., 2017) byly
metodou ELISA zjistény protilatky proti E. cuniculi u 100% kralikd ze zoologické zahrady,
coz dokazuje, Ze zoo zvifata ptfichazi do kontaktu s touto mikrosporidii. Oproti tomu v jiZni
Italii (Bartova et al., in press) byly pomoci IFAT detekovany protilatky proti E. cuniculi jen u
19% zvitat ze tfi tamé&jsich zoo. Ve slovinské zoo byly protilatky proti E. cuniculi detekovany
metodou IFAT u 55% savcu a 34% ptakt (Kvapil et al., in press). Séra 39 hlodavct
odchycenych v aredlu slovinské zoo byla negativni, z ¢ehoZ vyplyva, ze hlodavci nemusi
vzdy hrat hlavni roli v pienosu infekce. V Ceské republice byla metodou IFAT vySetfena séra
zvitat ze sedmi zoologickych zahrad, protilatky proti E. cuniculi byly zjistény pouze u 3,3%
zvitat (Cechova, 2017).
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Semen cryopreservation in captive birds of prey

Piacek Vladimir, Kovacova Veronika, Heger Tomas, Pikula Jifi

Department of Ecology and Diseases of Game, Fish and Bees, Faculty of Veterinary Hygiene and Ecology,
University of Veterinary and Pharmaceutical Sciences Brno

Summary

Semen cryopreservation is an important tool for the storage of male reproductive cells used for
artificial insemination in birds. Artificial insemination is necessary if the female sex cycle cannot be
synchronized with the male production of semen. For the semen collection and artificial insemination,
use of imprinted birds is preferred. Little is known about the possibilities of freezing semen of birds of
prey. The objective of this study was to optimize the methods for long-term preservation of
reproductive cells of birds of prey.

Keywords: semen freezing; artificial insemination; raptors

Introduction

Efforts to conserve endangered birds of prey have been increasing in the last decades. Hand in
hand with the development of new methods of captive breeding, the need of long-term
conservation of sperm has also expanded due to the inability to synchronize the reproduction
cycle. In captive breeding one has often to deal with the situation when it is possible to collect
semen from males only after the females had already finished their reproduction cycle. The
main goal of captive breeding of birds of prey is to reintroduce these species into their natural
habitats. It is not possible to obtain a large enough number of chicks using the method of
natural reproduction in pairs, while breeding of imprinted individuals combined with artificial
insemination rapidly increases the number of young birds (Blesbois, 2011). The objective of
this study was to evaluate options for long-term semen preservation, clinical examination of
donor birds together with biochemical and hemathological analysis of blood. Another goal
was the assessment of effectiveness in cryopreservation methods which are already used for
mammals and their influence on the sperm quality.

Materials and Methods

Before the sperm sample collection it is necessary to clinically examine the donor birds. Birds
in perfect status of health and body condition were only used for semen collection. We
worked with such species as golden eagle (Aquila chrysaetos) and peregrine falcon (Falco
peregrinus). We used the method of voluntary donation based on copulation and massage.
The group of birds under study consisted of 4 golden eagles and 5 peregrine falcons. Two
peregrine falcons could not be used because of health problems caused by Clostridium
perfringens infection. The number of examined samples was 39. Collected from 4 golden
eagles and 3 peregrine falcons. The ejaculate volume ranged from 30 to 120 ul. All the
samples were completely examined on the heating plate in a micro- and macro-scopic way
immediately after the collection. We used two types of solutions for dilution of the ejaculate.
First, the solution was the combination of cell medium (DMEM F12+) and cryoprotectivum
(DMSO). Second, the solution consisted of cell medium (DMEM F12+) and glycerol. The
dilution ratio was 1:1.5. Insemination doses (ID hereinafter in the text) were placed to 0.1 ml
straws. They were permanently closed, marked and placed into a thermobox. The conditions
in the thermobox were 20°C. The time of equilibration lasted 6 hours. After this period, the
samples were chilled in a refrigerator (5°C) for 20 minutes. Then followed the process of
gradual freezing with temperature decrease of 5°C per minute until reaching -86°C (Herrera et
al., 2009). Next, ID were inserted into liquid nitrogen (-195°C). Defrosting revival was made
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every 2 months using water baths (38°C). After defrosting we examined the samples for
motility and using eosin-nigrosin staining to determine sperm viability after the long-term
cryopreservation.

Results

The number of deep-frozen samples was 28 (16 from golden eagles and the rest from
peregrine falcons). Examined native preparations collected from peregrine falcons had the
average concentration of sperm 100x10%ml, providing the total of 3.5x10° sperms per
ejaculate. The motility was 52.92%. On the other hand, samples collected from golden eagles
showed average concentration value 330x10°ml, while the total ejaculate contained 16.5x10°
sperms. Motility was 52.81%. The usage of DMSO + DMEM decreased motility of golden
eagle samples to 38.87%. Peregrine falcon samples had 18.26% average motility. The second
medium (DMEM + glycerol) worsened motility values to 7.41% in the golden eagle and
9.37% in the peregrine falcon. While the usual duration of equilibration used in mammals is 4
hours, we had better experience with 6 hours in birds. We also adjusted the equilibration
temperature from 7°C to 20°C, managing to prolong the survival of spermatozoa. For short-
term preservation is much better the temperature about 20-23°C (for mammals it is often used
temperature of about 5-7°C).
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Figure 1. Motility comparison of golden eagle (Aquila chrysaetos) spermatozoa prior to and
after cryopreservation.
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Figure 2. Motility comparison of peregrine falcon (Falco peregrinus) spermatozoa prior to
and after cryopreservation.
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Discussion

The limiting factor in long-term preservation of birds of prey semen samples is a choice of
suitable dilution for cryopreservation (Blesbois et al., 2005). Effectiveness of dilution
solutions used in mammals is highly limited. We had therefore to change the amount and ratio
of individual components, eventually to enrich them. Our previous data clearly proved higher
cryopreservation sensitivity of peregrine falcon semen. It is necessary to continue in research
of the process itself (from the choice of suitable medium to suitable cryopreservation).

Conclusions

The comparison of dilutions clearly proved that dilution n.1 (DMSO + DMEM) was more
suitable for long-term preservation of semen of birds of prey. In case of the golden eagle,
dilution n.1 was good for semen cryopreservation, regarding the average motility value after
the defrosting revival of 38.87% (fig.n.1.). It is a well-known fact that bovine ID is considered
as full-featured with motility of about 35-36%. So, we can also predict that eagle's ID with
comparable motility would be capable of fertilization. Dilution n.2 is not suitable. In both
cases of peregrine falcon samples low motility percentage (fig.n.2.) was recorded. In case of
short-term preservation and also equilibration we recommend higher temperature (20-23°C)
than is usually used with mammalian reproduction cells. Only healthy individuals in full
physical condition are suitable as donors of semen. Samples obtained by voluntary copulation
are more efficient. The bird is not under stress, lowering thus the risk of contamination by
faeces.
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Summary

Detection of haemoparasites of Iberian lizards Lacerta schreiberi was based on both molecular and
morphological features. For molecular genetic analysis, blood-sucked ticks collected from lizards
were used as an alternative source of hemoparasites DNA instead blood samples. The aim of this
study was to test the possibility of usage of this alternative source of genetic information. Two types of
apicomlexan parasites were found: haemococcidia of the genus Schellackia and haemogregarines of
the species Karyolysus lacazei.

Keywords: Lacerta schreiberi; Schellackia sp.; Karyolysus lacazei

Uvod

Jasterica schreiberova (Lacerta schreiberi) z ¢el'ade Lacertidae je endemitom Pyrenejského
polostrova. V roku 2006 prebiehal jej odchyt a zber biologického materialu (krvné natery a
nasaté larvy a nymfy klieSta Ixodes ricinus zbierané priamo z hostitel'a) v ramci etologicky
zameranej Studie (Stuart-Fox a kol., 2009). Pretoze na krvnych nateroch sa nasli najmenej dva
typy krvnych parazitov, pokusili sme sa o ich molekularne genetick(i charakteristiku. Odber
vzoriek krvi pre molekuldrne geneticku analyzu nebol sucastou dizajnu povodnej Stadie. Ako
nahradny zdroj genetickej informacie tychto parazitov sme pouZzili krvou nasaté klieste pred
ich odobranim z infikovaného hostitel'a. Ciel'om naSej Stadie bolo overit’ vhodnost’ pouzitia
krvou nasatych ektoparazitov ako alternativneho zdroja deoxyribonukleovej kyseliny (DNA)
pre detekciu krvnych parazitov v kapilarnej krvi hostitel’a.

Material a metodika

Celkovo bolo mikroskopicky prezretych 48 krvnych naterov jasteric. Krvné nétery boli
farbené podl'a Giemsa a Romanowského (riedenie 1:10 destilovanou vodou s pH 7, farbenie
po dobu 15 min). Parazitémia bola odhadnuta v percentach na 10* prehliadnutych erytrocytov.

Molekularne genetickymi metéodami bolo vysetrenych 269 kliestov zozbieranych z 48
jasteric. DNA krvou nasatych klieStov bola izolovana alkalickou hydrolyzou (Kubelova a kol.
2011). V ramci analyzy polymerazovou retazovou reakciou (PCR) boli pouzité primery
amplifikujuce 18S rDNA: EF/ER (Kvicerova a kol., 2008; Dvordkova a kol., 2014) a
BTF1/EimRodR (Megia-Palma a kol., 2014). Pozitivne PCR produkty boli precistené
komerénym kitom a sekvenované vo firme Macrogen (Macrogen Europe, Amsterdam,
Holandsko). Analyza sekvencii bola urobena v programe Geneious 9.1.5 s pouzitim
fylogenetickych analyz Mr. Bayes a Maximum Likelihood.

Vysledky

Mikroskopicky aj molekularne geneticky boli najdené dve skupiny intraerytrocytarnych
parazitov patriacich do kmena Apicomplexa: hemokokcidie rodu Schellackia a
hemogregariny podobné druhu Karyolysus lacazei. Krvné parazity boli mikroskopicky
najdené u 66.4 % (31/48) jasteric. ZmieSana infekcia sa vyskytla u 13 jasteric (27.1 %).

142



Sekce 7

Schellackia sp. Mikroskopicky bolo pozorované jediné Stadium parazita - Sporozoity s
prevalenciou 41.7 % (20/48) a parazitémiou 0.02 % (0.01-0.05 %). Tvar mali okruhly (Obr.
1A), ovalny az pyriformny (Obr. 1B). Cytoplazma sa farbila svetloruzovo a jadro
tmavofialovo. Vynimocne bolo v cytoplazme parazita pozorované refraktilné teliesko.
Celkovo sme ziskali 30 sekvencii hemokokcidii pochadzajicich z nasatych kliestov
pozbieranych z 13 jasteric priCom krvné natery 5 jaSteric boli na hemokokcidie negativne.
Fylogenetickou analyzou sme odhalili 13 haplotypov (926 — 1446 parov bazi), vsetky patriace
do rodu Schellackia, blizko pribuznych k znamej sekvencii Schellackia sp. haplotype Ls-A
(JX984674).

Karyolysus lacazei bol mikroskopicky pozorovany s prevalenciou 50 % (24/48) a
parazitémiou 0.61 % (0.01-4.24 %) auréeny na zaklade podobnej morfologie s doteraz
popisanymi nalezmi (Svahn, 1975; Haklova-Kocikova a kol., 2014). RozliSené boli dve
vyvojové S§tadid. Trofozoity, mladSie Stddid parazita, boli ovalneho, reniformného az
podlhovastého tvaru s typicky vakuolizovanou cytoplazmou (Obr. 1C). Gamonty Stihleho
podlhovastého tvaru mali typicky ohnuty jeden koniec a cytoplazmu bez vakuol (Obr.1D).
Obe stadia mali svetloruzova cytoplazmu a tmavofialové jadro umiestnené centralne v celej
Sirke parazita. Pritomnost’ parazita v erytrocyte bola sprevadzana charakteristickym efektom
na hostitel'skil bunku. Molekularne genetickymi metédami boli ziskané 4 identické sekvencie
(929 — 1442 parov bazi). Pre fylogeneticka analyzu bola vybrana najdlhsia sekvencia, ktora
vytvorila monofyletickt skupinu spolu so znamymi sekvenciami rodov Karyolysus (hostitelia
Celadi Lacertidae a Varanidae) a Hepatozoon (hostitelia celadi Lacertidae a
Phyllodactylidae).

Klieste, zktorych boli sekvencie ziskané, pochadzali zo Styroch jasteric, vSetkych
mikroskopicky pozitivnych na hemogregariny.

AW ew

a4 g
\

E 9 — e e

Obrazok 3: Fotomikrogramy. Schellackia sp. (A,B), Karyolysus lacazei (C,D), meritko 10pm.

Diskusia

Pouzitie krvou nasatych ektoparazitov ako ndhradného zdroja k molekuldrne geneticke;
detekcii krvnych parazitov v periférnej krvi hostitel'a sa ukdzalo ako vhodné a cenna
alternativa. Sved¢i o tom ziskanych 13 novych haplotypov rodu Schellackia a jedna unikatna
sekvencia hemogregariny. Z vysledkov fylogenetickej analyzy nie je mozné sekvenciu
hemogregariny jednozna¢ne zaradit do rodu Hepatozoon ¢i Karyolysus. Nami ziskana
sekvencia patri do monofyletickej skupiny, ktora je podl'a poslednych §tidii prezentované ako
,Karyolysus clade* a zvaZuje sa, ¢i by druhy rodu Hepatozoon nachadzajice sa v tejto
skupine, nemali byt skor druhmi rodu Karyolysus (Cook a kol., 2016). Vzhl'adom k touto
pracou ziskanym a doterajsSim poznatkom predpokladame, Ze nami ziskana sekvencia
hemogregariny prislucha druhu K. lacazei.

Vyhodou nami pouZitého alternativneho zdroja DNA je neinvazivnost’ vo€i hostitel'ovi, na
druhej strane slabymi miestami metody su viachostitel'sky Zivotny cyklus klieStov a pripadny
transStadidlny prenos parazitov.
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Sekce 7

Zaver

Napriek pouzitiu izolovanej DNA z krvou nasatych ektoparazitov ako nahradného zdroja, sa
podarilo ziskat nové vysledky. Celkovo 13 novych haplotypov dopliuje diverzitu
hemokokcidii rodu Schellackia. Rod Karyolysus je u jasterice schreiberovej popisany prvy
krat a ziskana sekvencia (1442pb) je viac ako dvakrat dlhSia nez doteraz zname sekvencie
tohto rodu.
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