VETERINARNI A FARMACEUTICKA UNIVERZITA BRNO

FAKULTA VETERINARN{ HYGIENY A EKOLOGIE
Ustav hygieny a technologie mlé¢ka
Oborova rada pro hygienu a technologii potravin
a
Koordinaéni misto pro védeckou a technickou spolupraci s EFSA v CR,
Ministerstvo zemédélstvi
a
Casopis MASO — odborny &asopis pro obor zpracovani masa

XVIII. KONFERENCE MLADYCH
VEDECKYCH PRACOVNIKU
S MEZINARODNI UCASTI

Sbornik ptispévki

VFU Brno, 25. 5. 2016

$gcorole,
”ho C}% X
N Z R

* _I: AR 8
wd N OO ([l ol |
% & Siodm maso
\)‘& I’NE $ European Food Safety Authority MINISTERSTVO ZEMEDELSTVI

Brno 2016



Editace: prof. MVDr. Lenka Vorlova, Ph.D.
doc. MVDr. Bohumira Janstova, Ph.D.
MVDr. Sarka Bursova, Ph.D.

ISBN 978-80-7305-772-5

Za vécnou a jazykovou spravnost piispévki odpovidaji jejich autofi.



Obsah

OBSAH

SEKCE 1: HYGIENA A TECHNOLOGIE POTRAVIN

Detekce Yersinia enterocolitica v ovoci a zeleniné zakoupené v trini siti v Ceské
republice
Verbikova V., MOTavKovVa M. .....ooiiiiiiiiiiic ettt et 7

Vyuziti typiza¢nich metod ke stanoveni vlastnosti baktérii Listeria monocytogenes
izolovanych z humannich a potravinovych zdroji

Tomastikova Z., KarpiSKOVA R, ..eeoiiiiii e 10
Porovnani kvality DNA u technologicky opracované svaloviny tunika
Zlutoploutvého

PospiSilova E., PiSKatd Z. .....ooviiiiiiiie s 13

Jednoduch4 metoda stanoveni D a Z hodnoty u mikroorganismu
Brychta T., Vorlova L., Karpiskova R., Steinhauserova, I. .......cccccccviiiniiiinnieniie e 16

Sushi Consumers’ Preferences Myth in the Czech Republic
Pordevic D., Buchtova H., Abdullah F.A.A., PickovalJ. ...oocoviiiiiiiiiee e, 19

Effect of High-Oxygen Atmosphere on the Lipid Oxidation and Antioxidants
Activity in Organic Chicken Meat

Abdullah F.A.A., Buchtova H., Pordevic D. ......cccoiiviiiiii e, 22
Possibilities for Determination of Fattiness of Wild Boar Meat
Tesarova S., Jezek F., Borilova G., Steinhauserova L. ..........cccooeeiiiiiiiiiii e, 25

The Most Frequent Findings in the Inspection of the Game, and the Reasons

for the Confiscation of Carcases in Hunting season 2014/2015 in Hunting Area
Hradisté, Czech Republic

Steinbauer V., Steinhauserova 1., Bofilova G. ........ccccccciiiiiiiiiii e 28

Stanoveni tetracyklinovych antibiotik v medu pomoci vysokoucinné kapalinové
chromatografie

DluhoSova S., Borkovcova 1., Kaniova L., Vorlova L. .......cccccciivivviiiiiiiiiiiieieiiiiieiineieienens 31
Quality Evaluation of Blossom Honeys Obtained from the Market of the Czech
Republic

Zabrodska B., Dluhosova S., Borkovcova 1., Vorlova L. .......ccccociiiiiiiiiii e 34
Selected Nutritional Aspects of Processed Vegetable Products

Tauferova A., Tremlova B. ... 37

SEKCE 2: VYZIVA, DIETETIKA HOSPODARSKYCH ZVIiRAT A HYGIENA
VEGETABILII

Produkce zelené hmoty ti'i odrid lupiny bilé

Sedlakova K., Strakova E., Suchy P., Kroupa L. ..o 43
Zarazeni lupiny bilé do diet pro rostouci zakrslé kraliky

Simek V., Zapletal D., Suchy P., Kroupa L., Strakova E. .......cccccoooiiiiiii, 46
Quality of Muscle of Selected Cattle Breeds for Meat

Vopalensky J., Suchy P., Strakova E. ... 49



Obsah

Addition of Sea Buckthorn Pellets in Diets for Laying Hens and Their Influence on
Amount of Fatty Acids in Egg Yolk
Krejcarova J., Strakova E., SUChY P. ..oooiiiiii e

SEKCE 3: VETERINARNI EKOLOGIE

Luptousi rodu Myrsidea (Phthiraptera: Amblycera) na ptacich neotropické oblasti
Kolencik S., Sychra O., Literdk L. ......ccccooiiiiiiiiiiiii e

Prevalence of Bacteria Resistant to Fluoroquinolone in Ravens from the Czech
Republic and Slovakia
Svoboda O., Papousek L., Literdk I. .......coccoiiiiiiiiiice e

SEKCE 4: VETERINARNI BIOCHEMIE, CHEMIE A BIOFYZIKA

Metodika stanoveni glutathionu pomoci izotachoforézy
Necasova A., Pechova A., Holasova M., VyskoCilova V. ..o

The Evaluation of Concentration of Trace Elements (Cu, Zn, Mn, Se) in Alpaca’s
Hair
Holasova M., Pechova A., NeCasOVA A. ....cooiiiiiiiiiiiiii e

SEKCE 5: VEREJNE VETERINARSTVI A OCHRANA ZVIRAT

Preference, podminky a zkuSenosti majiteli adoptovanych psi
Vitulova S., Voslarova E., VeCereK V. ...

Vliv povinného cipovani na dohledatelnost psi prijatych do utulku K jejich
pivodnim majitelim
Zak J., Voslarova E., VeCerek V., Bedanova I. ........cccccoviviuiiiiiiiiiiiiiiiiiiiiriieressienesenenenenn,

Vliv ro¢niho obdobi na mortalitu dojnic pfepravovanych na jatky
Simova V., Vecerek V., Voslafova E., Bedanova L. ..........cccccooi e,

Rozdily v uhynech krit pri pfepravé na jatky béhem roku
Machovcova Z., Voslarova E., Bedanova 1., Malena M., VeCerek V. ....ccccoovvvrvrvrvrnrnnnnnns

Hodnoceni urovné welfare volné Zijicich druhi zvifat pomoci neinvazivnich metod
Malikova M., Voslarova E., VECEreK V. ...t

The Effect of T-2 toxin on Haematological Parameters in Rainbow Trout
(Oncorhynchus mykkis)
VAKUIA J. ettt bbb e ns

SEKCE 6: VETERINARNI TOXIKOLOGIE A TOXIKOLOGIE POTRAVIN

Vliv kombinace tramadolu hydrochloridu a naproxenu sodného na rana vyvojova
stadia ryb

Sehonova P., Plhalova L., Blahova J., Berankova P., Doubkova V., Svobodova Z. ........
Vliv tonalidu na vybrané ukazatele sledované u pstruha duhového a dania
pruhovaného

Enevova V., Blahova J., Plhalova L., Doubkova V., Marsalek P., Franc A., Fiorino E.,
Faggio C., SVODOAOVA Z. .....ooiiiiiiiiiii s

52

S7

60

65

68

73

76

79

82

85

88

93

96



Obsah

Vliv fluorochinolonu enrofloxacinu na parametry oxidativniho stresu u dania
pruhovaného (Danio rerio)

Charvatova N., Zelinska G., Dobsikova R., Plhalova L., Blahova J., Svobodova Z. ....... 99
The Effect of the Therapeutic Bath on the Immune System of Fish
Doubkova V., Chmelova L., SVODOAOVA Z. ....ccoviieiiiiiii i 102

SEKCE 7: CHOROBY VOLNE Z1JICICH ZVIRAT A ZVIRAT ZOOLOGICKYCH
ZAHRAD

Posouzeni biochemickych a hematologickych parametri u netopyri v pribéhu

roku

Linhart P., Band’ouchova H., Brichta J., Kafiovd M., Piacek V., Abdelsalam E.E.E.,
KovACoVA V., PIKULA J. oo et e e e 107

Zavedenie real-time RT-PCR pre diagnostiku povodcu virusovej hemoragickej
septikémie u lososovitych ryb a jej porovnanie s metédami pouZivanymi v Ceskej
republike

Pojezdal L., Navratil S., Vesely T. oo 110

Toxoplasma gondii, Neospora caninum a Encephalitozoon cuniculi u zvifat ze zoo
a cirkusu v Italii

Markova J., Machacova T., Bartova E., Sedlak K. ........cc.cccooiiiiiiiii e, 113
Neospora spp. a Toxoplasma gondii u kenovitych v zapadni Africe
Kobédova K., Bartova E., Sedlak K., Budikova M., Atuman Y.J., Kamani J. ............... 116

New Neotropical Host and Distribution Records on Chewing Lice of the Genus
Ricinus (Phthiraptera: Ricinidae)
Valan M., Sychra O., Literdk L. .....cooiiiiiii e 119

Chewing Lice of Genus Philopteroides in New Guinea — Australasian Region
as the Centre of Area of the Genus
Najer T., Gustafsson R.D., SYChra O. ......cccccoiiiiiiice e 122

Prevalence of Anaplasma phagocytophilum in Three Tick Species in the South
Moravia, Czech republic
RYDATOVA M. oo 125



Obsah




SEKCE 1

Hygiena a technologie potravin






Sekce 1

Detekce Yersinia enterocolitica v ovoci a zeleniné zakoupené v trzni siti
V Ceské republice

Detection of Yersinia enterocolitica in Fruit and Vegetable Purchased
at Supermarkets in the Czech Republic

12Verbikova Veronika, !Moravkova Monika

YWyzkumny distav veterindrniho lékaistvi, Brno
2Veterindrni a farmaceutickd univerzita, Brno

Summary

The aim of this study was detection of Yersinia enterocolitica in fruits and vegetable purchased in the
supermarkets in the Czech Republic during a period of one year 2014. A total of 312 samples
including cut green leaves (n=94), frozen vegetable (n=57), untreated vegetable (n=54), fresh and
frozen fruit (n=72) and sprouts (n=35) were analyzed. The samples were examined using cultivation
methods according to CSN EN ISO 10273 and by real-time PCR targeting ompF (specific for genus
Yersinia) and ail gene (Y. enterocolitica specific factor of virulence). Yersinia spp. and
Y. enterocolitica were isolated from 52 (16.7%) and 31 (9.9%) samples, respectively. Isolates which
were confirmed as Y. enterocolitica were subjected to further characterization (biotyping, serotyping
and detection of ail gene). Biotyping revealed only biotype 1A in all of isolates. Serotyping test
determined that four isolates belong to serotype O:08 and one to serotype O:05. Only one isolate
contained ail gene (0.3%). Simultaneously, samples of fruits and vegetable were analyzed using
molecular method. Real-time PCR results confirmed Yersinia spp. and pathogenic Y. enterocolitica
(carrying ail gene) in 37 (12.0%) and 21 (6.8%) samples. Although the main source of pathogenic
Y. enterocolitica is considered pork and its products, the results of the study show that unprocessed or
minimally processed fruits and vegetables can be another source of pathogenic Y. enterocolitica and
pose a health risk to consumers.

Keywords: vegetable; fruit; Yersinia enterocolitica; zoonosis

Uvod

Rod Yersinia patii do ¢eledi Enterobacteriaceae a v soucasné dobé je znamo 19 druht, které
zahrnuji jak patogenni, tak nepatogenni druhy (Euzéby, 2016). Mezi nejvyznamnéjsi
patogenni druhy patii Yersinia enterocolitica, Yersinia pestis a Yersinia pseudotuberculosis
(Guern et al., 2016). Patogenni druhy Y. enterocolitica a Y. pseudotuberculosis zpusobuji
onemocnéni zvané yersiniéza, kterd se u starSich lidi, lidi s oslabenou imunitou a déti
projevuje jako gastroenteritida ¢i akutni enterokolitida (Laukkanen—Ninios et al., 2012).
V roce 2013 byla yersinidza tteti nejcastéji hlaSenou zoondzu v Evropské unii (EFSA, 2015).
Hlavnim rezervoarem patogennich yersinii jsou prasata a zdrojem infekce konzumace
nedostatecné tepelné opracovaného veprového masa a organt (Bottone, 1999), ale jsou znamy
1 pfipady onemocnéni lidi z pitné vody, mlécnych vyrobki, motskych plodi a cerstvé
zeleniny (Lee, 2004). Infekéni davka je pomérné vysoka, uvadi se kolem 107 az 10° bakterii a
nastup pfiznaki onemocnéni je 24 — 48 hodin od poziti kontaminované potraviny
(Drummond et al., 2012).

Bakterie rodu Yersinia jsou kataldza-pozitivni, oxidaza-negativni, vét§inou urea-pozitivni a
maji schopnost se mnozit i pii nizkych teplotach 0 — 4 °C (Fredriksson-Ahomaa, 2007). Druh
Y. enterocolitica je rozdélen do Sesti biotypt 1A, 1B a 2-5 a n€kolika desitek sérotypu
(Bottone, 2005; Fredriksson-Ahomaa, 2007). Onemocnéni u lidi je vétSinou spojeno se
sérotypy 0:3/4, 0:5,27/2, 0:9/2, O:8/1b (Bottone, 1999) a biotypy 1B a 2-5. Biotyp 1A je ve
vetsSing piipadl uvadeén jako nepatogenni (Bottone, 1997). Naopak biotyp 1B je opovazovan
za nejvice patogenni (Laukkanen—Ninios et al., 2012).
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Material a metodika

Vysetfeno bylo 240 vzorkd krajené a mrazené zeleniny, nezpracované zeleniny a klicki
a72 vzorki drobného ovoce zakoupeného v trzni siti Ceské republiky. Vzorky byly
zpracovany dle normy CSN EN ISO 10273. Vzorky byly pomnoZeny v tekuté pomnoZovaci
pudé s peptonem, sorbitolem a zlu¢ovymi solemi (PSB; HiMedia) po dobu 5 dnt pii 25°C a v
pomnozovacim mediu s irgasanem, tikarcilinem a chlore¢nanem draselnym (ITC; HiMedia)
po dobu 2 dnu pii 25°C. Nasledn¢ byly vzorky vyockovany na pudu s cefsoludinem,
irgasanem a novobicinem (CIN, HiMedia) s alkalizaci a bez alkalizace a na Salmonella-
Shigela agar s desoxycholatem sodnym a chloridem vapenatym (SSDC, HiMedia) a
inkubovany pfi teploté¢ 30 °C po dobu 24 — 48 hodin. P¢t charakteristickych kolonii z kazdé
plotny bylo testovano biochemickymi testy. Izolaty s pozitivnim prikazem ureazy,
negativnim oxidazovym a pozitivnim katalazovym testem (suspektni Yersinia spp.), byly
konfirmovany pomoci ENTEROtest 24 N (Erba Lachema) a hmotnostni spektrometrie Maldi-
Tof. U izolath byla provedena zkouska na fermentaci rhamnosy (Rh) jako pomocny test
k odliSeni Y. enterocolitica a Y. kristensenii (Rh-) od Y. ferederiksenii a Y. intermedia (Rh+).
Izolaty Y. enterocolitica byly nasledné podrobeny biotypizaci dle biotypiza¢niho schématu
(Wauters et al., 1987) a sérotypizaci pomoci komer¢nich antisér (0:3 O:5, 0:8, 0:9, 0:25;
SIFIN). Izolaty byly zaroven vySetieny pomoci real-time PCR (QPCR) na pfitomnost genu ail,
ktery souvisi s patogenitou dan¢ho kmene. Vzorky ovoce a zeleniny byly téz vySetfeny
pomoci molekularnich metod. Po izolaci DNA (Power soil DNA isolation kit — MoBio)
byly vzorky sledovany na pfitomnost patogennich (ail gen) a nepatogennich (ompF gen)
kmeni Y. enterocolititica metodou qPCR.

Vysledky

Zastupci Yersinia spp. byly izolovani z 52 (16,7 %) vzorkli ovoce a zeleniny. Z toho
31 izolath bylo zafazeno do druhu Y. enterocolitica (9,9 %). Biotypizaci byl u vSech izolatl
prokazan biotyp 1A. Izolaty byly sérotypizovany a byla zjisténa ptitomnost Y. enterocolitica
sérotypu O:08 ve ctyfech vzorcich a Y. enterocolitica sérotyp O:05 v jenom vzorku.
Pritomnost ail genu souvisejici s patogenitou Y. enterocolitica byla pomoci qPCR prokazana
pouze u jednoho izolatu (0,3 %). Molekularni analyza potvrdila pfitomnost Yersina spp.
u 37 vzorki (12 %) ovoce a zeleniny, z toho patogenni Y. enterocolitica byla detekovana
v 21 vzorcich (6,8 %). Koncentrace Yersina spp. a patogenni Y. enterocolitica zjisténa pomoci
gPCR analyzy se pohybovala v rozmezi 10° az 10° CFU/g.

Diskuze

Za hlavni cestu pienosu patogennich Y. enterocolitica jsou povaZovany kontaminované
potraviny, ze kterych je izolace patogennich kment velmi obtizna. Je to zplisobeno piredevsim
nizkou senzitivitou kultiva¢nich metod (Laukkanen—Ninios et al., 2012). Proto se jako
spolehlivéjsi jevi metoda real-time PCR, kterd je rychld a ma vysokou specifitu a selektivitu
(Fabrega a Vila, 2012). Tato skutecnost se potvrdila i v této studii, kdy pomoci kultivacni
metody byla zjiSténa piitomnost patogennich Y. enterocolitica v jednom vzorku (0,3 %) a
metodou qPCR v 21 vzorcich (6,8 %). VSechny kmeny, které byly zachyceny, byly biotypu
1A. Tento biotyp je uvadén ve vétSin¢ pripadli jako nepatogenni (Fabrega a Vila, 2012).
Nicméné jsou zndmy i piipady, kdy byly izolaty tohoto biotypu oznafeny za plvodce
onemocnéni ¢lovéka (Laukkanen—Ninios et al., 2012).

Zavér

I kdyz za hlavni zdroj patogennich Y. enterocolitica je povazovano vepfové maso a organy,
vysledky studie ukazuji, Ze nezpracované nebo minimaln¢ zpracované ovoce a zelenina muize
byt dalsim zdrojem patogennich Y. enterocolitica a predstavovat zdravotni riziko pro



Sekce 1

spotebitele. Dulezité je tedy dodrzovani spravné hygienické praxe pifi manipulaci s t€mito
produkty pfed konzumaci, zejména diikkladné omyti, ptipadné tepelné opracovani.

Podékovani
Préce byla finanéné podporovana z projektt QJ1210114 a LO1218.
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Vyuziti typiza¢nich metod ke stanoveni vlastnosti baktérii
Listeria monocytogenes izolovanych z humannich a potravinovych zdroju

Use of Typing Methods for Determining the Properties
of Listeria monocytogenes Isolated from Human and Food Sources

12Tomastikova Zuzana,'?’Karpi§kova Renata

LOddelent bakteriologie, Vyzkumny ustav veterinarniho lékarstvi, Brno
2Fakulta veterindrni hygieny a ekologie, Veterindrni a farmaceutickd univerzita, Brno

Summary

Listeria monocytogenes is the causative agent of human listeriosis transferred mainly via
contaminated food and causes the illness with low incidence but high fatality rate. Various types of
methods for epidemiological investigation of listeriosis were used to assess the distribution of
pathogenic clones in human population and food chain. In this study, 86 isolates from humans and
105 isolates from food of animal and plant origin were investigated by several typing methods
(serotyping, clonogrouping and macrorestriction analysis) and were tested for antimicrobial
susceptibility to seven antimicrobial agents used for treatment of listeriosis. Serotyping divided
isolates into five serotypes. Most frequent serotype for both human and food isolates was 1/2a.
Clonogrouping enabled distribution of isolates into eight clonal complexes. Macrorestriction analysis
revealed 73 pulsotypes. All isolates were susceptible to all tested antimicrobial agents.

Keywords: antimicrobial resistance; epidemiology; serotyping; PFGE; clonogrouping

Uvod

Listeria monocytogenes je pivodce humanni listeriézy, ktera se vyznacuje nizkou incidenci,
avSak vysokou smrtnosti postizenych osob (az 30 %). Vehikulem infekce jsou nejéastéji
potraviny. Listeridzy jsou typické dlouhou inkubaéni dobou a objevuji se Casto jako
sporadické ptipady onemocnéni (Vazquez — Boland, 2001), z tohoto duvodu vyzaduji
epidemiologicka Setfeni komplexni pfistup s vyuZitim modernich typiza¢nich metod. Pomoci
téchto pristupti lze sledovat distribuci jednotlivych klond v huménni populaci i v
potravinovém fetézci. Cilem studie bylo s vyuZitim typiza¢nich metod (sérotypizace, klonalni
typizace, makrorestrik¢ni analyzy, rezistence k antimikrobialnim latkam) charakterizovat a
porovnat izolaty L. monocytogenes humanniho a potravinového ptivodu.

Material a metody

V ramci studie bylo na Oddéleni bakteriologie Vyzkumného tstavu veterinarniho 1ékafstvi
v Brn¢ analyzovano 191 izolati L. monocytogenes humanniho a potravinového piivodu
ziskanych v obdobi 2013 — 2015. Izolaty byly typizovany metodou sklickové aglutinace
s vyuzitim komer¢nich antisér (Denka Seiken, Japonsko) v kombinaci s multiplex PCR
(Doumith a kol., 2004). Byla provedena makrorestrikéni analyza nasledovana pulzni gelovou
elektroforézou (PFGE) v souladu s Pulse-Net-Europe protokolem (2002) s vyuzitim
restrikéntho enzymu Ascl (New EnglandBioLabs, USA). Vysledky byly analyzovany
programem Bionumerics 5.1 (AppliedMaths, Belgie) a posouzeny dle Tenover a kol. (1995).
U izolatd sérotypu 1/2a a 4b byla provedena klonalni typizace (Chenal — Francisque a kol.,
2015). Dale byla testovana citlivost izolatd vic¢i sedmi antimikrobidlnim latkam: penicilin
(1V), erytromycin (15 pg), gentamicin (10 pg), meropenem (10 pg), tetracyklin (30 pg),
trimetoprim-sulfametoxazol (25 pg), ampicilin (2 pg) diskovou difuzni metodou na Miiller —
Hinton agaru (Oxoid, Anglie) s vyuzitim antibiotickych diskti (Oxoid, Anglie). Reakce byla
hodnocena podle standardi EUCAST 2016 a podle Vela a kol. (2001).
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Vysledky

Bylo analyzovéno 86 izolatd L. monocytogenes huménniho ptivodu a 105 potravinovych
izolatl zivoc¢isného (n = 90) a rostlinného ptivodu (n =15). Vysledky pouzitych typizacnich
metod jsou uvedeny v Tab. 1 a 2. Test citlivosti k antimikrobidlnim latkam byl proveden u
vSech izolat,vSechny byly citlivé.

Tabulka 1: Zastoupeni séroskupin (sérotypii) u izolati L. monocytogenes.

Séroskupina Humanni izolaty Procentualni podil | Potravinové Procentualni
(sérotyp) (pocet) Z humannich izolaty (pocet) podil z
izolata potravinovych

izolatu

lla (1/2 a) 45 52,3 59 56,2

I1b (1/2 b) 14 16,3 21 20

llc (1/2c) 0 0 8 7,62

Vb (4b) 27 31,4 16 15,2

IVa (4c) 0 0 1 0,95

Tabulka 2: Vlastnosti izolat L. monocytogenes na zakladé pouzitych typiza¢nich metod.

Séroskupina Klonalni Pocet Pulzotyp (pocet izolatii)
(Sérotyp) komplex izolatd
HU | lla (1/2a) CC7 4 763 (1), 763A (1),756A (1), 711 (1)
CC8 19 798/810 (13), 822 (1), 717 (5)
CC121 2 720* (1), 824 (1)
CC155 1 702 (1)
nezatazeno | 19 720* (1), 724 (1), 732 (1), 735 (3), 746 (1), 775 (1), 815
(1), 833 (1), 722/784 (4), 816/709 (5)
I1b (1/2b) NA 14 500 (4), 515 (2), 517 (1), 541 (1), 542 (1), 543 (1), 548
(1), 554 (1), 537A (2)
Vb (4b) CC1 6 204 (2), 211 (3), 224 (1)
CC2 4 200 (2), 201 (2)
CC4 1 226 (1)
CC6 16 203 (15), 220 (1)
PO | lla(1/2a) CC7 7 711 (2), 763 (3), 763A (2)
CC8 13 717 (5), 731 (3), 758 (1), 832 (1), 798/810 (3)
CC121 6 701 (3), 715 (1), 720 (2)
nezatazeno | 33 700 (2), 713 (4), 716 (3), 719 (1), 733 (2), 735 (5), 738
(2), 746 (1), 749 (1), 757 (1), 775 (2), 788 (1), 815 (1),
821 (1), 827 (1), 722/784 (3), 787/825 (1), 816/709 (1)
I1b (1/2b) NA 21 500 (4), 502 (2), 503 (2), 515 (1), 516 (2), 517 (1), 524
(1), 530 (1), 546 (2), 547 (1), 548 (1), 550 (1), 551 (1),
552 (1)
llc (1/2¢) NA 8 1(4),6(3),13(1)
Vb (4b) CC1 7 204 (2), 213 (2), 214 (1), 221 (1), 222 (1)
Cc2 5 200 (3), 201 (1), 201A (1)
CC6 3 203 (3)
nezafazeno | 1 223 (1)
IVa (4c) NA 1 225 (1)

HU — humanni izolaty, PO — potravinové izolaty

pulzotypy shodné pro humanni a potravinové kmeny jsou zvyraznény tucné

*humanni izolaty pulzotypu 720 nélezely kazdy do jiného klonalniho komplexu. Kontrolnim §tépenim enzymem
Apal byly zjistény odlisnosti v pulzotypu, které nebyly pii §té€peni enzymem Ascldetekovany.
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Diskuze

Zakladni metodou vyuzivanou pii epidemiologickych Setfenich listeriéz je sérotypizace.
V ramci nasi studie bylo detekovano pét sérotypti a bylo zjiSt€no, ze potravinovy fetézec
v Ceské republice je nejéast&ji kontaminovan kmeny sérotypu 1/2a (séroskupina Ila), s &imz
koreluje nami zjisténa nejvyssi Cetnost tohoto sérotypu v humanni populaci, ktera tyto
potraviny konzumuje (Tab. 1). Nicméné¢ v Evropské Unii byla v letech 2012 - 2014
nejéetnéjsi séroskupinou zodpovédnou za humanni listeriozy IVb (ECDC TESSy, 2015).
Kmeny sérotypu 4b (séroskupina IVb) v humanni populaci dominuji celosvétové, zatimco z
potravin byvaji nejcastéji izolovany kmeny sérotypu 1/2a, 1/2b a 1/2¢ (Vazquez — Boland,
2001). Pricinou tohoto jevu muze byt vyssi expozice spotiebitell potravindm
kontaminovanym kmeny sérotypu 4b, nez potravindm kontaminovanym ostatnimi sérotypy.
Klonalni typizace je nova Casové nendro¢na metoda zalozena na principu multiplex PCR.
diskriminace kmenti neZ sérotypizace. Nejéastéji detekovany klonalni komplex v ramci
sérotypu 1/2a byl u humannich i potravinovych izolatd CCS8. V radmci sérotypu 4b byl
nejcetnéj$§im komplexem CC6 u humannich a CC1 u potravinovych izolatd. Makrorestrikéni
analyza néasledovana pulzni gelovou elektroforézou je frekventné vyuzivana typiza¢ni metoda
s vysokou diskrimina¢ni schopnosti, kterd je povazovadna za zlaty standard v molekularni
epidemiologii. Ze 73 detekovanych pulzotypll v rdmci nasi studie se 20 pulzotypl vyskytlo
zaroven v potravinach i u pacient. Nejvyssi ¢etnost vyskytu v humanni populaci vykazovaly
Klony pulzotypu 203 a 798/810 (Tab. 2). V ramci potravin byl klon pulzotypu 203 izolovan ze
syrového vepfového masa, zrajictho syra a Sunky. Klon pulzotypu 798/810 byl ziskan ze
syrového srnéiho masa, pafizského salatu a zrajiciho syru. Sunku, syr a patizsky salat fadime
mezi tzv. potraviny ur¢ené k pfimé spotiebe, které jsou povazovany za ¢asta vehikula infekce
(Vazquez — Boland, 2001). Z nami pouzitych typiza¢nich metod méla nejvyssi diskriminaéni
schopnost makrorestrikéni analyza, vyrazné nizs§i stupen diskriminace vykazovala klonalni
typizace a nejniz§i poskytla sérotypizace. VSechny izolaty humdanniho i1 potravinového
puvodu byly citlivé vici vSem testovanym antimikrobidlnim latkam uzivanym k 1é¢b¢
humanni listeridzy. Nizky vyskyt rezistentnich kmenti L. monocytogenes v potravinach uvadi
i Conter a kol. (2015), podobné vysledky u kmend z humannich zdroji popisuje Hansen a
kol. (2005).

Zavér

Kombinace né€kolika typiza¢nich metod poskytla cenné informace o vlastnostech kmeni L.
monocytogenes izolovanych z huménnich zdrojii a potravin. Vysledky poukazuji na znacnou
diverzitu L. monocytogenes v humanni populaci a v potravinovém fetézci Ceské republiky.

Podékovani
Studie byla finan¢né podpoiena projekty IGA VFU Brno 206/2016/FVHE a MZ AZV 16-31488A.
Podékovani nalezi Mgr. Tereze Gelbicové, Ph.D. za pomoc pfi typizaci kmen® L. monocytogenes.

Literatura
Seznam literatury je k dispozici u autora.

Kontaktni adresa: Zuzana Tomastikova, MVDr., Vyzkumny ustav veterinarniho 1ékatstvi, Hudcova
296/70, Brno 621 00, H14391@vfu.cz.
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Porovnani kvality DNA u technologicky opracované svaloviny
tunaka Zlutoploutvého

Comparison of DNA Quality in Processed Muscle of Yellowfin
(Thunnus albacares)

Pospisilova Eliska, Piskata Zora

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

Summary

The most common methods that can be used to identify tuna species include methods based on
detection of specific DNA (PCR method - Polymerase Chain Reaction and its modification: real-time
PCR, digital PCR etc.) The problem in the detection of DNA in the processed products is the
possibility of DNA fragmentation during processing technologies. In this study we compared three
DNA extraction method: DNeasy Blood and Tissue Kit, DNeasy mericon Food Kit and Chemagic DNA
Tissue Kit 10. The effect of the technological processing of DNA was monitored, especially
temperature, pressure and the type of processing. It was a raw muscle, muscle conservation (solid and
ground muscle), boiling (at 70 °C and 90 °C), smoking hot and cold smoke, next pate and spread.
DNA quality was assessed by determining the concentration and the absorbance ratio A260/A280 by
spectrometer. Another indicator of the quality of the DNA was amplification in a subsequent PCR.
Based on the results the optimal kit and detection rate of DNA damage in the technological process
was chosen.

Keywords: DNA isolation; PCR analysis; food authenticity

Uvod

Oveétovani autenticity potravin patii k zasadnim otazkadm v oblasti bezpecnosti potravin. Podle
Natizeni Rady (EHS) 1536/1992 se tuniaci rozdé€luji na pravé tunaky a nepravé tunaky bonito.
Spottebitellim je nutné zajistit pfesné oznaCovani tundkovych vyrobkl, tykajici se zejména
uvedeni ndzvu druhu tundka na obalu vyrobku. Vzhledem k nartistu poptavky a spotieby
tunakovych produktl a vysokym nédkladiim na vyrobu muze dochazet k zamén¢ jednotlivych
druhti tunidkt rozdilné kvality, coz miZze vést ke klamani spotiebitele (Espinera et al., 2009).
Tunakové vyrobky podléhaji v pribehu vyrobniho procesu riznym uéinkiim (vysoka teplota,
tlak, pfidavek ingredienci aj.), které mohou zna¢né¢ ovlivitovat kvalitu DNA (Cawthorn et al.,
2011). V ptipadé dovozu tundktt ve zpracovaném stavu je druhové ovéfeni podle
morfologickych znakd znemoznéno. Proto je zde snaha o vyvoj novych metod schopnych
identifikovat Siroké spektrum druhll ryb na zdkladé detekce druhové specifické DNA 1 ve
zpracovanych vyrobcich (Lockley and Bardsley, 2000).

Material a metody

Priprava vzorki: Vzorky tunaka byly ptipraveny ze svalové tkané tunaka zlutoploutvého
(Thunnus albacares), ktery byl zakoupen na Ceském trhu jako zmrazeny steak. Jeho
identifikace byla ovéfena pomoci sekvenovani podle dil¢i sekvence genu pro cytochrom b
(Seqme, Hradec Kralové, Ceska republika). Bylo vyrobeno celkem 9 vzorki (viz tabulka 1).

Izolace DNA: Byly pouzity tfi DNA extrakéni metody: DNeasy Blood and Tissue Kit
(Qiagen): kit A, DNeasy mericon Food Kit (Qiagen): kit B a Chemagic DNA Tissue 10 Kit
(Elisabeth Pharmacon): kit C. Izolace probihaly podle navodu vyrobce.

Stanoveni kvality DNA: Kvalita DNA byla hodnocena dle stanoveni koncentraci a pomért
absorbanci A260/A280 pomoci spektrometru (NanoDrop™ 1000, Thermo Scientific).
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PCR analyza: Ukazatelem kvality DNA byla déle jeji amplifikovatelnost v nasledné PCR.
Pomoci programu Primer3 bylo navrzeno n¢kolik sad primert amplifikujicich tseky DNA
rozdilné délky v poctu partt bazi (100, 200, 300 a 500 bp). Kandidatnim markerem byl
mitochondrialni gen pro cytochrom oxidazu I, jehoz sekvence je popsana u Sirokého spektra
druhti ryb. Reakéni smés se skladala z celkového objemu 20 pl: 10 pl Master mixu (Top Bio),
4 ul PCR vody (Top Bio), 10 pmol kazdého primeru (Generi Biotech) a 4 pl templatové
DNA. Amplifikace byla provedena s uvodni denaturaci nasledovanou 35 cykly 3 min pii 95
°C, cykly po 30 s pii 95 °C, 30 s pti 60 °C a 50 s pii 72 °C, s finalni extenzi pti 72 °C po dobu
5 min a kone¢né zchlazeni na 4 °C. Vizualizace PCR produkti byla provedena
elektroforeticky v 1,5% agar6zovém gelu v 0,5 X TBE pufru s obsahem 8ul gel greenu. Byla
zkoumana intenzita bandu pii rizné¢ dlouhych PCR produktech DNA, jako marker byl pouzit
100 bp Ladder.

Vysledky a diskuze

Na zéklad¢ stanoveného mnozstvi (koncentrace) DNA spektrometrem mizeme urcit
rozdilnost v Géinnosti jednotlivych kiti (viz tabulka 1). Obecné nejvyssi koncentrace byla
zachycena v ptipadé syrové svaloviny s vyjimkou kitu A, coZ mohlo byt zplisobeno béhem
procesu izolace DNA. Co se tyka stanoveni kvality DNA z hlediska vypoétu poméru
absorbanci A 260/ 280, vétsina vzorkd se nachazela v zadaném rozmezi 1,7 — 2,0 (tabulka 1).
Vzorky mimo toto rozmezi mohou byt kontaminovany bilkovinami a jinymi slozkami. Ze
ziskanych hodnot uvedenych v tabulce 1 1ze povazovat za optimalni kit B, vzorky obsahovaly
nejvice vyizolované DNA (koncentrace) oproti ostatnim a rozmezi Cistoty DNA splnilo 7
vzorkll z 9. V nasledné PCR reakci byly testovany 4 sady primert, které byly navrZzeny na pro
amplifikaci PCR produktti rzné délky. Na obrazcich 1 — 6 jsou zndzornény vysledky PCR
analyzy pro jednotlivé kity. Béhem technologickych procest pouzivanych v potravinarstvi
dochéazi k rozpadu DNA na krats$i fragmenty. Kratsi tseky DNA byly zachytitelné témet
u vSech vzorkl (v zavislosti na pouzitém kitu). Prokazalo se, Ze ¢im je delSi amlifikovany
usek (500 bp), tim je niz$i pravdépodobnost detekce (viz obr. 1 — 6). Nejnizsi
amplifikovatelnost byla pozorovana v piipad€ vzorkli pomazanky a paté, cemuZ odpovidaji
i vysledky A 260/280, které byly mimo rozmezi 1,7 — 2,0. U kitu C byly hodnoty koncentrace
pro tyto vzorky sice vys$si, ale to mohlo byt zpisobeno pfitomnosti zbytkovych reagencii
a jinych necistot, které¢ se mohou zachytit béhem exktracniho postupu a které mohou déle
navysit zachyt pii nastavené vlnové délce spektrometru a tim zplsobit zdanlivé navySeni
koncentrace DNA. Ptidavek ptisad do téchto vyrobkii (olej, majonéza, sil, aj.) miize navic
ovlivilovat ptfipadné stanoveni ve smyslu inhibice PCR. Podle dostupnych vysledki PCR
analyzy se jevi jako vhodné kity A a B.

Tabulka 1: Stanovené koncentrace DNA a pomér absorbanci (A 260/280).

Technologické opracovani svaloviny tuinaka

Vzorky 1 2 3 4 5 6 7 8 9
Podminky . konzervovana konzervovana varend varenda uzena uzenda poma- .
vyroby syrova celd 121 °C mletd 121 °C 70°C  90°C  25°C  60°C  zinka P
KIT A
¢ [ng/pl] 6,4 2,5 2,1 26,8 53,0 42,0 15,6 2,5 18
A 260/280 1,8 2,4 1,7 19 2,0 19 15 11 2,3
KITB
¢ [ng/pl] 51,1 8,2 6,5 27,2 9,2 51,5 58 0,2 2,8
A 260/280 1,7 2,0 2,0 19 19 18 2,0 2,1 2,0
KITC
¢ [ng/pl] 40,4 4,3 2,3 71 4,9 9 1,9 24,7 254
A 260/280 1,9 2,0 2,2 2,1 1,8 18 18 15 15

¢ — koncentrace, A - absorbance
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Obr. 4: Kit B 300/500 bp Obr. 5: Kit C 100/200 bp Obr. 6: Kit C 300/500 bp

Zavér

Urceni kvality DNA v tunakovych vyrobcich velmi zavisi na daném opracovani a na slozeni
vyrobki. Z tohoto diivodu je zapotiebi vyvijet metody schopné izolovat a detekovat druhové
specifickou DNA i ve vysoce technologicky upravenych vyrobcich. Pomoci spolehlivych
analytickych metod je tak mozné odhalit ptipadné pokusy falSovani potravin.

Podékovani
Studie byla finan¢né podpofena projektem ¢&. 229/2016 FVHE a projektem ¢. QJ 15 30 107.
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Jednoducha metoda stanoveni D a z hodnoty u mikroorganismu

Simple Method for D and Z Value Determination for Microorganisms

!Brychta Toma4s, >Vorlova Lenka, >°Karpiskova Renata, “Steinhauserova Iva

Statni veterindrni ustav Jihlava
2Ustav hygieny a technologie mléka, Fakulta veterindrni hygieny a ekologie,
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4Ustav hygieny a technologie masa, Fakulta veterindrni hygieny a ekologie,

Summary

Heat is lethal for microorganisms and each species has its specified tolerance towards heat. During
heat treatment is dependance of death of microorganisms and temperature logarithmic. It depends on
the temperature used, time of its action and number of microorganisms present before heating.For
purpose of devitalization (sterilization) 3 values were set (D, z, F). Simple method for determination of
heat resistance (determination of D, z, F values) of microorganisms usable for predictive modeling or
trends monitoring using dry bath incubator will be introduced in this text.

Keywords: D value; z value; Listeria monocytogenes; heat resistance

Uvod

V historii tepelného zpracovani potravin se jako perlicka uvéadi, Ze Napoleonova armada
ztratila vice vojakid kvili zkazenym potravindm nez v bitvach. Nicolas Appert v roce 1810
dostal odménu 12000 frankl za objev metody zalozené na uvateni potraviny, zaliti voskem a
opétovném uvareni. Tato metoda je povazovana za piedchiidce moderniho zpracovani
potravin.

Dnes se pro vyjadieni snizovani poctu mikroorganismi v zavislosti na ¢ase pouziva nékolik
hodnot, tzv. steriliza¢nich symboli. D hodnota, z hodnota a F hodnota. D hodnota (decimal
reduction time) je definovéana jako Cas potfebny pro sniZeni bakterialni populace o 90 % pfi
dané teploté. Udava se v minutach. Z hodnota je uddvana ve °C a je to hodnota, o kterou musi

byt plivodni teplota zvySena, aby se D hodnota snizila na 1/10 (van Asselt a Zwietering,
2006).

F hodnota je udavana v minutach a je stanovovana jako nasobek D hodnoty pro nejvice
tepeln¢ odolné bakterie vyskytujici se v potraving€. S ohledem na mozny vyskyt C. botulinum
je stanovena na 12ti nasobek D hodnoty, pro béZné mikroorganismy se za dostate¢ny
povazuje 5ti nasobek.— fao principles of canning.

Cilem této studie bylo vyvinout snadnou metodu tepelného oSetfeni bakteridlni suspenze
izolatu pro stanoveni jeho D a z hodnoty pomoci "Dry Bath Incubatoru" pouZzitelnou jak pro
ucely stanoveni tepelné odolnosti izolatd, tak 1 pro uGcely prediktivniho modelovani jejich
pfeZivani pfi zpracovani potravin.

Material a metodika

Pro testovani metody byl vybran kmen Listeria monocytogenes CCM 4699. Kmen byl
kultivovan na TSYEA pii 37°C po dobu 24 hodin. Nasledné¢ byl vytvoren zakal
0,3 McFarlanda na turbidimetru Lachema DensiLaMetr Il. 1,5 ml suspenze byl napipetovan
do deseti zkumavek typu Eppendorf a ty byly zahtaty na 60 °C v pfistroji Biosan TDB-120.
Po dobu zahtevu byla teplota monitorovana teplomérem ve zkumavce s fedicim mediem bez
testovaného kmenu. Po 3 minutach byly zkumavky vyjmuty a zchlazeny. Po zchlazeni bylo
0,1 ml vyockovéno paralelné na povrch 2 misek TSYEA a dalsi 1 ml byl pouzit pro vytvoreni
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fedici fady. Z druhého a tfetiho fedéni byl vyockovan 1 ml paraleln€ na 2 petriho misky, ktery
byl zalit TSYEA. Po 24hodinové kultivaci pii 37 °C se spocitaly narostlé kolonie.

Vysledky a diskuze
Vysledné pocty ptezivsich bakterii v jednotlivych testovanych zkumavkéachjsou uvedeny

v KTJ/ml v tabulce 1.

Tabulka 1: Pocty kolonii Listeria monocytogenes po tepelném osetieni.

Zkum. KTJ/ml Zkum. KTJ/ml Zkum. KTJ/ml
1 481 5 496 9 506
2 479 6 519 10 494
3 566 7 521
4 486 8 511

Pro uvedené pocty KTJ byla stanovena hladina vyznamnosti < 0,05.

Metody stanovovani D a z hodnoty pro jednotlivé bakterie jsou pomérné staré, védecké
nékteré ¢lanky zabyvaji stanovovanim téchto hodnot, ¢asto v souvislosti s findlnim tepelnym
opracovanim u konzumenta.

Juneja a kol. (1996) stanovoval D hodnotu pro E. coli O157:H7 v mletém hovézim mase.
Maso bylo umisténo do plastového sacku a zahtivano ve vodni lazni. Statistické zpracovani
pouzitelné pro srovnani v textu chybi.

Lianou a Koutsoumanis (2013) testoval tepelnou odolnost a odolnost k pH u riznych kment
Salmonella enterica. Pro test pouzil zkumavky zahfivané ve vodni lazni.

Stopforth a kol. (2008) pouzil pro testovani tepelné odolnosti riznych kmenti salmonel
kapilary, které zahtival ve vodni 1azni, aby tak simuloval ipravu u spotiebitele.

Nase metoda pii porovnani s ostatnimi metodami nevyuziva vodni lazen, ve které mize byt
zajisténi homogenniho rozlozeni teploty v celém objemy obtizné. V ptipad¢ platovych sackl a
zkumavek je navic jeSté potieba vzit v tivahu prostup tepla st€énou zkumavky, a v piipadé
saCku zase objem roztoku, které je potreba temperovat. Vyuziti zkumavek typu Eppendorf,
zvlaste téch uréenych pro PCR, znamena praci s materidlem uréenym pro rychly prostup tepla
skrz jeho sténu a tim mens$i moZznost ovlivnéni vysledku.

Zavér

Néami publikovana metoda piedstavuje, v porovndni s jinymi pouZivanymi metodami,
jednoduchy zpisob stanoveni tepelné odolnosti bakterii s vyuzitim pfistroji a materidlu
pouzivanych jiz v jinych oblastech, pfesto vhodnych pro toto stanovovani.

Literatura

FAO Corporate Document Repository [online databaze]. Food nad Agriculture Organization of the
United Nations. Rome: FAO, 1996- [pfistup 2016-03-16]. Elektronicky archiv. Dostupny z WWW:
http://www.fao.org/docrep/003/t0007e/t0007e02.htm

JUNEJA V.K.; SNYDER O.P; MARMER B.S. Thermal destruction of Escherichia coli 0157:H7 in
beef and chicken: determination of D- and z-values. Int. J. Food Microbiol. 1997, vol. 35, s. 231 —
237.

17


http://www.fao.org/docrep/003/t0007e/t0007e02.htm

Sekce 1

LIANOU A.; KOUTSOUMANIS K.P.; Evaluation of the strain variability of Salmonella enterica acid
and heat resistance. Food microbiology. 2013, vol. 34, s. 259 — 267.

STOPFORTH J.D.; SUHALIM R.; KOTTAPALLI B.; SAMADPOUR M. Thermal inactivation of D-
and Z-values of multidrug-resistant and non-multidrug-resistant Salmonella serotypes and survival in
ground beef exposed to consumer-style cooking. Journal of Food Protection. 2008, vol. 71, s. 509 —
515.

VAN ASSELT E.D.; ZWIETERING M.H. A systematic approach to determine global thermal
inactivation parameters for various food pathogens. Int. J. Food Microbiol. 2006, vol. 107, s. 73 - 82.

Kontaktni adresa: Tomas Brychta, MVDr., Statni veterinarni ustav Jihlava, Rantitovska 93, 586 05
Jihlava, brychtat@svujihlava.cz.

18



Sekce 1

Sushi Consumers’ Preferences Myth in the Czech Republic
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Summary

The aim of the study was comparison between consumers' preferences and sushi potential to be
considered as source of omega-3 (n-3) fatty acids. The material for sushi meal fatty acids profile
examination were nigiri and maki sushi samples with three different seafood species (Salmo salar,
Thunnus albacares, Penaeus vannamei). Consumers’ preferences Were perceived by the survey which
included 1352 respondents. According to gained results these two sushi types cannot be declared as
valuable sources of n-3 fatty acids. Sushi types also significantly preordained (p<0.05) fatty acids
profile. Sushi meal is well accepted among Czech consumers; more than 80 % of respondents consume
sushi, and the majority of them consider it as good source of healthy fats. Oppositely from consumers’
perception it can be concluded that sushi main attribute is not fatty acids profile but its sensory
characteristics and well accepted exotic nature.

Keywords: maki sushi; nigiri sushi;omega-3 fatty acids; acceptance

Introduction

Fish/seafood inclusion in sushi meal makes this meal a potential good source of health
beneficial omega-3 fatty acids (De Silva and Yamao, 2006). Sushi consumers’
comprehensions are pointing out that sushi meal health beneficial characteristic is its fatty
acids (FAs) composition (Czarniecka-Skubina and Nowak, 2014). Consumers' food
preferences are complex issues and depend on many factors. One of important factors can be
also cultural differences and acceptance of nontraditional meals for certain regions e.g. sushi
in the diet of Czech consumers (Conte et al., 2014). Certain percentage of sushi popularity
belongs to accepted assumption that it is a healthy meal choice (Cysneiros et al., 2009).

The aim of this study was to determine omega-3 (n-3) fatty acids content in two sushi types
and to compare gained results with consumers’ preferences toward sushi meal.

Materials and Methods

Sushi samples (maki and nigiri) contained three different types of fish/seafood (Salmo salar,
Thunnus albacares, Penaeus vannamei). The lipid content was determined quantitatively
(CSN ISO 1443:1973). Lipid analyses were performed as described in details by (Mraz and
Pickova, 2009) using gas chromatograph (Agilent Technologies, Santa Clara, CA, USA). The
questionnaires were carried out in the Czech Republic (CZ) both in-person and online. The
research group consisted of 1352 respondents. The study was conducted between May 2015
and October 2015. The questionnaire (n=36) was composed of two types of questions in
dependence on respondent’s reply do they consume sushi or not. Statistical analysis was
performed using statistical software SPSS 20. Value of p<0.05 and p<0.01 were used to
indicate statistically significant difference, using t-test one-way ANOVA analysis of variance
and chi-squared tests (associations of variables in consumers’ preferences). Post hoc Tukey
test was used for finding difference among groups.

Results

Data about lipid profiles of sushi samples are shown in Table 1. Respondent’s perception
about potential health benefits of sushi meal and respondents’ frequency of sushi consumption
are shown in Figures 1 and 2, respectively.
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Table 1: Lipid content (g/8 sushi pieces) and profile of sushi samples.

nigiri maki

salmon tuna shrimp salmon tuna shrimp shrimp fried
one serving = 8 pieces of sushi (g/8 sushi pieces, mean + SD)
*weight  304.8+20.64 307.2+21.44  250.4+35.76 1448 +11.04 150.4 + 14.56 198.4 +28.96 143.2 +12.96

fat content  5.23+0.35*  0.12+0.012 0.08 +0.01° 0.35+0.03° 0.03 +0.03° 0.02 + 0.00° 2.30+0.212
T SFA 1.12+0.08  0.03+0.00° 0.02 +0.00° 0.06 + 0.00° 0.01 +0.00° 0.003 + 0.00° 0.34 +0.03°
SMUFA  1.97+0.13*  0.03 +0.00¢ 0.04 £0.01¢ 0.18 £0.01°¢ 0.01 + 0.00¢ 0.01 + 0.00¢ 0.66 + 0.06"
SPUFA  0.69+0.05°  0.06+0.00¢ 0.02 + 0.00° 0.11+0.01¢ 0.01 +0.00° 0.01 +0.00° 1.30+0.122

n-3 FA 0.27+0.022  0.02+0.00°  0.004 +0.0019 0.04 + 0.00° 0.004 % 0.00 0.001 + 0.00% 0.03 £ 0.00°
n-6 FA 0.43+0.03°  0.04+0.00° 0.02 + 0.00¢ 0.06 + 0.00° 0.01 + 0.00¢ 0.005 + 0.00% 127+0.112

Different alphabetic superscript (2 > ¢ & 1.9) in rows differ significantly at p<0.05; p<0.01; Abbreviations: SFA=
saturated fatty acid, MUFA = monounsaturated fatty acid, PUFA = polyunsaturated fatty acid; *weight of 8 sushi
pieces in grams

100 % 572
50 % 1 363 222 393 14,1 14
0% 4 e , -_,_— , B , ,
contains greater contains healthy fats contains vitamins contains PUFAn-3 contains low itis not salty
amount of proteins amount of calories

Figure 1: Respondents’ comprehension about health benefits of sushi meal.

43.3

50 % ‘ 26.1
135
5.4 - 8.5 3.4
0% 1 , C  oeees R , ,
tried only one time  in rare instances twice per year once per month twice per month once in week

Figure 2: Respondents’ frequency of consuming sushi.

More than 80 % (1088 people) of respondents stated that they consume sushi while 19.5 %
(263 people) don’t consume it. Chi-square test indicated that sushi consumption is dependable
(p<0.05) on respondents’ age, education and occupation. Respondents with higher monthly
income (over 30 000 CZK) consumed sushi more frequently (p<0.05). Only 14.1 % (n=149)
of respondents thought that seafood portion in sushi is small. The main reasons for not
consuming sushi was that it is cold meal (41.3 %; n=100). Economical issues would make
respondents to consume sushi more often (if they have higher income: 42.4 % n=641; if sushi
meal is cheaper: 30.6 % n=464).

Discussion

Sushi meal contains far below total fat daily intake of 70 g (Council Regulation (EC)
1169/2011), but it leads to low n-3 FAs content too. Inclusion of fried breaded shrimp
resulted in undesirable high n-6 fatty acids and consequently high n-6/n-3 ratio over
recommendation for cardiac health (<7.5) (McDaniel et al., 2013). In fried fillets of mackerel
authors observed 51.6 fold increment of n-6/n-3 ratio (Candela et al., 1998). The portion of
seafood in sushi meal is very important because of polyunsaturated n-3 FAs content,
especially that plant sources contain mainly short chained n-3 FAs (Ellulu et al. 2015). Fish
portion in sushi meal is low and sushi samples cannot be classified as good source of n-3 FAs
(EFSA, 2010). Oppositely, respondents clearly stated that sushi is a good source of n-3 FAs
and healthy fats. This respondents’ comprehension could be the reason for high acceptance
and more frequent sushi consumption than in certain European countries (Czarniecka-Skubina
and Nowak, 2014). Younger respondents more accepted sushi confirming that younger
persons accept easier foreign products and they are less ethnocentric (Orth and Firbasova,
2002). Following reasons explain not acceptance of sushi: sushi is consumed cold (people
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prefer at least one hot meal per day), fish consumption in CZ is low and sushi price also
represents certain barrier (Makela et al., 1999; Pieniak et al., 2013).

Conclusion

The study clearly emphasized the proportion of “myth” that sushi meal represents good
source of healthy fats. Consumers’ preferences toward sushi meal are totally opposite from
real sushi FAs profile. High acceptance of sushi meal in CZ shows the level of respondents
misunderstanding. Sushi acceptance and worldwide popularity don’t belong only to
nutritional profile but to exotic attributes of sushi meal and consumers’ curiosity pursuance
especially toward globally developed brands such as sushi.
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Summary

The aim was evaluation the effect of high-oxygen modified atmosphere packaging (MAP) obverse air
atmosphere packaging on thiobarbituric acid reactive substances (TBARS) and antioxidant activity in
breast and thigh of fresh chicken from organic production system. In total 24 half of broilers (Color
yield hybrid) was obtained and storage (14 days at 2 + 2 °C). Half of samples (12) were packaged in
MAP (80% 02/20% CO,) and 12 samples in air atmosphere. Measurement of gases mixture in MAP as
well as TBARS and antioxidants activity in the breast and thigh were conducted at 2", 7", 10" and
14™ day of storage. The percentage of O, in MAP decreased, whereas the amount of CO; increased
during storage period. TBARS values are significantly different (P < 0.01) between MAP and air
atmosphere packaging at 10" and 14™ day of storage for breast and at 14™ day for thigh, where in
MAP values was higher. Type of packaging not had significantly effect on the antioxidant activity.

Keywords: organic meat; broiler; lipid oxidation; MAP; high-oxygen

Introduction

Packaging of chicken in the modified atmosphere of oxygen (O2) and carbon dioxide (CO>)
mixture are widely used in the poultry processing plant in the Czech Republic (Hulankova et
al. 2010). Various compositions of Oz (25-90%) and CO> (15-80%) could be used, but 80%
02/20% COz2 is the most common combination use (McMillin 2008). O is not essential for
chicken meat and could be lead to differences in taste and smell as in the case of turkey meat
(Floros and Matsos 2005), but it inhibited growth of anaerobic bacteria (D’Aoust 1991).
Increase lipid oxidation is one of high-oxygen disadvantage. Quality and acceptability of meat
are limited by lipid oxidation (Balamatsia et al. 2007). The organic meat is characterized by a
high TBARS level, which could be due to a high content of Fe ions that catalyze peroxidation,
and to a great degree of unsaturation of intramuscular lipids. Grass consumption by organic
chickens increases the amount of alpha-tocopherol and carotenoids in their meat and thus its
antioxidant activity (Castellini and Mourvaki 2007).

Material and Methods

In total 24 half carcass of fresh chicken were obtained from organic production farm, one day
after slaughtering. Half of samples (12) was packaged using modified atmosphere packaging
(MAP) (80% 02/20% CO3) and second half of samples (12) was not packaged (in AIR). All
samples were stored for 14 days at 2+2 °C. The samplings were conducted on 2", 71, 10" and
14" day of storage. On each experimental day, 3 samples from each type of packaging were
taken for detection of gases mixture in MAP (%) using the Check Point Il gas analyser (PBI
Dansensor AS, Ringsted, Denmark), thiobarbituric acid (TBA) and antioxidant activity.
Distillation method was used to determine TBA, the oxidation products were quantified as
malondialdehyde equivalents (mg/kg). Antioxidants activity was determined by using free
radical scavenging ability 2,2-diphenyl-1-picrylhydrazyl according to Heilerova et al. (2003).
Statistical significance (P<0.05) was estimated by t-test and ANOVA analysis of variance,
with post hoc Tukey test for finding differences between independent variances. Correlation
between TBA and antioxidants activity was conducted by Pearson’s correlation analysis.
SPSS 20 statistical software (IBM Corporation, Armonk, USA) was used.
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Results

The amount of Oz in the modified atmosphere decreased significantly (P < 0.05) on 10" day
of storage, whereas the amount of CO: in the high-oxygen modified atmosphere increased
significantly (P < 0.05) on the 7" day and 14" of storage (Table 1).

Table 1: Gases mixture in MAP in %.

gas 2" day 7" day 10" day 14" day stat. sign.
02 76.83+£1.12%  78.234+0.64%  71.5343.23%  75.23+0.85° P <0.05
CO; 15.93+0.12%  18.07+0.67°  17.73x£1.07®  20.82+0.15¢ P <0.05
remain gases  7.22+1.24°  3.73£0.60%  10.73£3.88%  3.97+0.82% P <0.05

Values in the same row with different letters @ > ¢ ¢ are significantly different

Correlation between TBARS and storage time was significant (P < 0.05), coefficient of
determination (R?) was 0.685 (breast in MAP) and 0.642 (thigh in MAP). Differences (P <
0.01) in TBARS between samples of MAP and air atmosphere packaging were observed on
the 14" of storage (Table 2).

Table 2: Thiobarbituric acid reactive substances (mg/kg) in organic broiler meat.

day breast Stat. thigh Stat.
MAP AIR sign. MAP AIR sign.
2nd 47.70432.96A  36.15£7.40 NS  70.60+36.06  47.55422.70 NS
7t 146.83+32.80B  54.67+35.61 NS  121.37£60.87  75.63+28.59 NS
10t 180.00+46.88°B  45.03+27.36% **  220.00+145.80 47.57+11.00 NS
14t 149.63+14.43°B  73.63+10.30° **  214.37+38.85° 63.63+11.03%2  **
Stat. sign. * NS NS NS

Values in the same row with different letters & ° are significantly different between MAP and AIR, values in the
same column with different letters A,B,AB are significantly different among days of storage , *P < 0.05, **P <
0.01, NS No significance

Correlation between antioxidant activity and storage time of breast samples in air atmosphere
packaging was statically significant (P < 0.05), coefficient of determination (R%) was 0.595.
Correlation between TBARS and antioxidant activity was not found. Any statistical
differences of antioxidants activity were not observed between the samples in MPA and air
atmosphere packaging as well as during storage period (Table 3).

Table 3: Antioxidant activity (% inhibition) in organic broiler meat.

breast (% inhibition) Stat. thigh (% inhibition) Stat.

day MAP AIR sign. MAP AIR sign

2nd 23.65 +2.80 23.04+0.94 NS  23.09+3.15 2750+3.89 NS

7t 23.59 +1.80 22.90+0.69 NS 2646+4.40 26.75+2.01 NS

10" 2436 +£2.04 25.7540.41 NS  2644+1.08 2850+1.16 NS

14" 25.09 +£0.61 24.74+1.18 NS  27.54+234 2617049 NS
Stat. sign. NS NS NS NS

Values in the same row/column represent the differences between MAP and AlR/among days of storage, NS No

significance.
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Discussion

Decrease amount of Oz and increase CO; in the MAP during storage period are consistent with
the findings of Tomankova et al. (2012). According to Balamatsia et al. (2007), there are
many factors related to exhaustion of O, and conversion to CO> including to: rapid growth
and metabolism of bacteria, enzymatic activity of muscle and decarboxylation of biogenic
amines. MAP samples had higher TBARS values than samples in air modified atmosphere
packaging. Similar to present results Tomankova et al. (2012) observed that high-oxygen
MAP increased the TBA values of samples during storage period.

Conclusion

Type of packaging had significant effect on composition of gas mixture in MAP and on
TBARS values but not had significant effect on antioxidant activity of evaluated samples. In
order to enrich this study we suggest using more than one method to investigate antioxidant
activity and compare the present results with chicken meat from conventional production
system.
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Summary

Consumption of wild game meat has an increasing tendency in Central Europe. The main hunted
animal in the Czech Republic is the wild boar. Fattiness of wild boar meat is caused by many factors.
The aim of this study was to determine fattiness in wild boar meat intended for human consumption
with two different methods: by Soxhlet analysis - determination of fat in meat chemically and
determination of content of superficial fat on heart of wild boar by separation. Preliminary results
indicate that the content of fat in meat and content of superficial fat on the heart are in a positive
correlation, but they are not statistically significant.

Keywords: wild game; wild boar; meat; fattines; fat; heart

Introduction

Due to the fact that people nowadays are focusing more on a healthier lifestyle, consumers are
more often looking for wild game meat these days (Strazdina et al., 2014; Soriano et al. 2006;
Rywotycki, 2003).

In the Czech Republic wild boars are the most common hunted animals from the group of
mammals. In total 168 974 wild boars were hunted in the Czech area in 2014 in the land area
of 6 874 450 ha (eAGRI, 2015).

In the European Union meat from domestic pigs is evaluated according to SEUROP degrees.
The main purpose is to ensure clear condition for the market (Font-i-Furnols et al., 2016;
Regulation (EU) No 1308/2013). This sorting is carried out according to the estimated content
of lean meat listed in European and Czech laws.

For the classification of fattening pigs in the Czech Republic we use authorized methods
according to the Commission Implementing Decision 2013/187/EU.

Degrees of fattiness or content of lean meat in muscles of wild boars after hunt are not
presently being evaluated. The main goal of this work was to find possible ways of
determining dependency of fattiness in meat and the content of superficial fat on the heart.

Materials and Methods

In total, we analyzed 37 samples of meat and heart from wild boar (Sus scrofa). Samples were
taken with cooperation of the Faculty of Forestry and Wood Technology, Mendel University
in Brno. Analyzed samples came from ten different hunting grounds in the Czech Republic.
Wild boars were in different ages. Gender distribution was 20 to 17, females and males,
respectively. Meat samples were gained from medial part of shoulder. Hearts originated from
the same animals, were whole without any damages. All samples were collected during
hunting season 2015/2016 intended for human consumption.

Meat from medial part of shoulders were analyzed for the content of total fat by Soxhlet
method according to 1SO 1443 and result were calculated in percentage.

The second method that was used was separation of superficial fat from wild boar hearts. Fat
was separated carefully with scalpel to avoid damages on cardiac muscles. Hearts were
weighed before preparation — whole, cleaned and after removal of superficial fat. From
differences of obtained values, were calculated content of fat in percentage (%).
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Results from wild boars were analyzed by statistical program (Satitstica v. 7.0, Statsoft, CZ).

Results and Discussion

In human population, obesity causes increase of content of epicardial fat, as well as visceral
abdominal fat (Sacks and Fain, 2007). Methods in human medicine are aimed on measuring
the volume of epicardial fat and mostly non-invasive methods are used (echocardiography
multidetector-computed tomography and magnetic resonance imaging) (Yamada and Sata,
2015).

In the study of Milersky (2001) the possibility of evaluating the content of lean meat nad
fattines on live lambs was examined. An ultrasonic measuring device was used to measure
back fat thickness. It was found, that the thickness is in slight correlation with percentage of
kidney fat from lambs as well as with subjective assesment of fattiness.

Our detected content of superficial fat on the samples of heart were between 3,30% and
10,01%, and determined content of fat in muscles of shoulder were observed between 0,24%
and 1,94%.

In the study from Hungary (Skobrak Bodnar et al., 2015) they found strong correlation
between the body weight and the size of heart in wild boars. These results we can consider as
an indicator, that content of superficial fat should be higher with higher weight of carcass.
Our results are in positive correlation (r=0,26) between fat on the surface of heart and
fattiness of muscles, without statistical significance (P>0,05). This is only a pilot study. In
following study we will gain additional samples to confirm or deny this hypothesis.

Conclusion

Results show positive correlation (r=0,26) between content of fat on heart with fattiness of
meat, but they are not statistically significant (P>0,05). These results are preliminary. We
expect collection of more samples from wild boar for this research. In continuous research we
will evaluate correlation between fat on heart and gender, age and seasons of the year.
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and the Reasons for the Confiscation of Carcases in Hunting Season
2014/2015 in Hunting Area Hradisté, Czech Republic

12 Steinbauer Vladimir, ! Steinhauserova Iva, ! Borilova Gabriela

Military Veterinary Institute, VVS Hradisté, Hlucin
2Faculty of Veterinary Hygiene and Ecology, University of Veterinary and Pharmaceutical Sciences, Brno

Summary

Hunting area Hradisté is one of the largest integrated hunting area in Europe, with an area of about
35,500 hectares. It is located in the Doupovské hory and is managed by the state enterprise Vojenské
lesy a statky s. p. These kinds of game are standardized for hunting area Hradiste: red deer, roe deer,
mouflon, wild boar. Furthermore a large number of sika deer and a lesser extent fallow deer occur in
the hunting area. These two types of game are not standardized, and due to their origin the do not
have established rules for breeding. On average more than 4500 heads of game is hunted here per
year. Veterinary inspector's activities in the game meat processing are done by the inspectors of
Military Veterinary Institute in two facilities for dealing with game. In the one where a tour of caught
pieces in skin including internal organs is made and in the device for storing game.
Based on Veterinary Inspector activities the most frequent findings in the inspection of the game, and
the reasons for the confiscation of carcases in hunting season 2014/2015 were evaluated.

Keywords: inspection of game; hunting area Hradisté; confiscation of game; Military Veterinary
Institute

Introduction

Scientific knowledge in the field of Hygiene game still belongs to current and do not clearly
applied knowledge into practice, which interferes with the transmitted through generations
"guaranteed" methods of treatment venison, processing and for all.

Hunting area Hradist¢ CZ 4103404411 is the largest integrated hunting area in the Czech
Republic and among the largest producers of hunted game. Game management is managed by
the state enterprise Vojenské lesy a statky s. p. — division Karlovy Vary. The Division
Karlovy Vary has two facilities for the handling of venison with locations in communities
Vale¢ CZ 41840018, in the village Lu€iny CZ 41840007 and devices for storing game in
Klasterec CZ 17,120th All facilities are located within the complex of forest management and
its operation is ensured trained staff of relevant forest management.

A system of veterinary control and supervision of hygiene is ensured through the game
trained persons who are employees of a division Karlovy Vary and primarily military
veterinary inspectors, who perform all the surveyor activities within its scope. Military
inspectors are either professional soldiers or civilian employees of the Army of Czech
Republic.

The facilities Game-handling is carried out by an official inspection of the skin, including
organs that are supplied together with a game. Thanks to the setting of this control system are
military inspectors veterinarians only state supervision, which assesses hunted game,
including authorities, unlike state supervision in processing plants. Based on the expert
examination inspectors are able to assess the entire health condition of game, edibility and
also on the basis of statistical evaluation to assess the health status of wild populations of
game animals in hunting area Hradisté.

Veterinary inspection is carried out on a forest management buildings. Vale¢ in the village
Vale¢ and in the village of Dolni Lomnice - Luc¢iny. On both forest administrations buildings
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are built equipment for handling game and now there is a campaign official veterinary
inspection. If the piece designation as worthy to be eaten is passed to the protocol for further
processing. In most cases, the animals weighed into contractual processing plants. Otherwise,
if a piece of hunted game recognized as inedible is disposed through a decontamination
enterprise. In the presence of pathological changes in the suspected disease are military
inspectors sampled and sent for further tests - microbiological, histological and pathological
to the state veterinary institute or laboratory Military Veterinary Institute in Hlucin.

Results

Table 1: Numbers of hunted game in hunting area Hradist¢, period 1. 4. 2014 - 31. 3. 2015.

Kind of game LS Valec LS D. Lomnice LS Kladsterec nad Ohii
Red Deer 37 87 107
Red Deer - doe 57 132 225
Red Deer - fawn 48 126 179
TOTAL 142 345 511
Sika Deer 48 123 80
Sika Deer - doe 143 290 275
Sika Deer - fawn 115 202 208
TOTAL 306 615 563
Roe Deer 113 64 33
Roe Deer - doe 144 53 45
Roe Deer - roe 136 49 40
TOTAL 393 166 118
Fallow Deer 3 0 1
Fallow Deer - doe 1 1 8
Fallow Deer - fawn 1 0 2
TOTAL 5 1 11
Mouflon 0 2 0
Mouflon - doe 3 3 2
Mouflon - fawn 2 4 3
TOTAL 5 9 5
Wild boar 373 503 357
TOTAL 373 503 357
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Table 2: Numbers hunter game and examined, period 1. 4. 2014 - 31. 3. 2015.

Kind of game Number of hunted game | Examinated carcases %
Red Deer 998 456 45,7
Sika Deer 1484 729 49,1
Roe Deer 683 499 73,1
Fallow Deer 17 12 70,6
Mouflon 19 8 42,1
Wild boar 1233 602 48,8
TOTAL 4434 2306 52
Table 3: Confiscation whole carcases and the reasons, period 1. 4. 2014 - 31. 3. 2015.
Kind of game Spoli_lggee tor fag(g:gme, Deg‘&?gg by Cachexia | Pollution | Others | Total
Red Deer 9 2 11
Sika Deer 9 1 2 1 13
Roe Deer 6 4 1 2 3 16
Fallow Deer
Mouflon
Wild boar 6 1 3 2 12
TOTAL 30 5 6 6 5 52

Discussion and Conclusion

The total results of the individual official veterinary inspections in hunting area Hradisté and
frequent findings and reasons for the game carcases confiscations was in period 1. 4. 2014 -
31. 3. 2015 totaly 52 pieces of game from total number of inspected game carcases 2,306
reveal a very erudite approach of hunters and knowledge of hygien of game meat production.
Statistics are not included pieces that were marked with a seal - it is mainly the pieces quite
technologically demaged by methods of hunts, spoilage game carcasesl, late to trace and dead
game or game that showed signs of the disease.

Close cooperation between military veterinary inspectors and regular training in hygiene of
game meat processing for hunting employees of Vojenské lesy a statky s. p. - division
Karlovy Vary, the equipment, applying new scientific knowledge in the field of hygiene and
modernizing venison facilities ensure production quality, healthy, tasty and safe game meat.

Contact address: Vladimir Steinbauer Bc. DVM., Military Veterinary Institute, VVS Hradiste, 364
71 Bochov, vsteinbauer@centrum.cz.
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Stanoveni tetracyklinovych antibiotik v medu pomoci vysokoucinné
kapalinové chromatografie

Determination of Tetracycline Antibiotics in Honey Using
High-Performance Liquid Chromatography

DluhoSova Sandra, Borkovcova Ivana, Kaniova Lenka, Vorlova Lenka

Fakulta veterindarni hygieny a ekologie, Veterindrni a farmaceuticka univerzita, Brno

Summary

Honey is food of natural character. Adulterant must not be added to the honey. The detection of
antibiotic residues in honeys on the Czech market is the topical problem in the last time.
In this study, we developed a method suitable for the determination of tetracycline antibiotics
(oxytetracycline, tetracycline and chlorotetracycline) in honey focused on the optimizing sample
preparation and clean up step prior to the chromatographic determination. Flower honey without
antibiotics from the market enriched by tetracycline antibiotics at concentrations ranging from 0.1 to
4.0 mg/l was used to develop this method. Sample preparation involved the solid phase extraction
(SPE) which is necessary for estimation of an adequate concentration of antibiotics in honey matrices.
SPE was carried out in several modifications. The best recovery achieved using a SPE column C18
(500 mg, 6 ml) and methanol as the extraction solvent. Recovery of tetracycline antibiotics ranged
from 62.6 to 99.2 %.

Keywords: honey; tetracycline antibiotics; HPLC; solid phase extraction; recovery

Uvod

Med je z hlediska platné legislativy chapan jako zcela piirodni zivo¢i$na potravina, ktera
neobsahuje cizi pfimési. Je povazovdna za potravinu pozitivn¢ pusobici na lidské zdravi.
Pfitomnost rezidui jakychkoli antimikrobidlnich latek v medu je zak4zéna. V Evropské unii
neni ve vc€elafstvi povoleno pouziti antibiotik a nejsou pro né zavedeny zadné maximalni
limity rezidui (MLR). Na &eském trhu se prodavaji nejen medy vyprodukované v Ceské
republice a v zemich Evropské unie, ale 1 ze zemi mimo Evropskou unii, kde uz pohled
na pouzivani antibiotik je zcela odlisSny a medy z téchto oblasti mohou obsahovat jejich
rezidua. Tetracykliny jsou antibiotika se Sirokym spektrem ucinku pouZzivana jako veterinarni
léciva idoplikové latky (Khong et al., 2005). Ve vcelafstvi je vyuzivano jejich
profylaktickych nebo terapeutickych ucinkii v prevenci a 1écbé bakteridlnich onemocnéni jako
je mor ahniloba véeliho plodu (Peres et al., 2010). Rezidua tetracyklini v medu jsou
potencidlnim rizikem pro spotfebitele. Mohou mit negativni dopady na lidské zdravi
projevujici se alergiemi, toxickymi reakcemi a bakterialni rezistenci patogenu (Yang et al.,
2014). Nejcast€ji pouzivanymi antibiotiky z tetracyklinové skupiny jsou oxytetracyklin
(OTC), tetracyklin (TC) achlortetracyklin (CTC) (Khong et al., 2005; Reybroeck et al.,
2012).

Z divodu aktualnosti problematiky antibiotik v medu jsme k detekci tetracyklinovych
antibiotik v medu zavedly metodu vysokoucinné kapalinové chromatografie (HPLC) se
zaméfenim na piipravu vzorku pomoci extrakce na tuhou fazi (SPE).

Material a metody

Chemikalie:

Vsechny chemikalie byly analytického stupné Cistoty. Methanol HPLC a acetonitril HPLC
(Lach-Ner, CR), ethylacetat (Merck, Némecko), kyselina $tavelova dihydrat, kyselina
citronova monohydrat, komplexon III a hydrogenfosfore¢nan sodny dihydrat (Penta, CR).
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Voda HPLC C¢istoty byla pfipravena pouzitim Aqua Osmotic 03 device (Tisnov, CR).
Standardy tetracyklin, oxytetracyklin a chlortetracyklin (Sigma-Aldrich, Némecko). SPE
kolony HLB Oasis 500 mg, 6 ml, Sep-Pak 500 mg, 3 ml (Waters, Irsko), chromatograficka
kolona Nova-Pak C8, 3,9 x 150 mm, 4 um (Waters, Irsko). Citrato-fosfatovy pufr Mcllvaine
o pH = 4 spiidavkem Na;EDTA. Roztoky standardd tetracyklind v Na;EDTA-Mcllvaine
pufru byly ptipraveny pied analyzou vzdy Cerstvé a uchovany v lednici. Jako modelovy med
byl pouzit kvétovy med V<éelpo, s.r.0. zakoupen v trzni siti v roce 2015.

Priiprava vzorku:

10 g medu bylo rozpusténo v 50 ml Na;EDTA-Mcllvaine pufru a byly pfidany standardy
tetracyklinovych antibiotik v koncentracich 0,1 az 4 mg/l pro oxytetracyklin a tetracyklin
a 0,2 az 8 mg/l pro chlortetracyklin. Smés byla kvantitativné pievedena do polypropylenové
vzorkovnice a odstfedéna pii 5000 ota¢kach po dobu 5 minut. K piecisténi medové matrice
a zakoncentrovani analytti pomoci SPE bylo pouzito postupu z aplikaénich listd firmy Waters
a dvou modifikaci (Tabulka ¢. 1). Po aktivaci a kondicionaci SPE kolonek a naneseni roztoku
vzorku byly analyty eluovany organickym rozpoustédlem. Po jeho odpafeni byla provedena
rekonstituce vzorku pro HPLC stanoveni mobilni fazi, obsahujici 12 mM kyseliny §tavelové.

Tabulka 1: Rizné postupy SPE ke stanoveni tetracyklini v medu.

Postup 1 Postup 2 Postup 3
Kolona pro HLB Oasis 500 mg, 6 ml | HLB Oasis 500 mg, 6 ml | HLB Oasis 500 mg, 6 ml
SPE Sep-Pak 500 mg, 3 ml Sep-Pak 500 mg, 3 ml
f());[;ilflzrtlé dlo ethylacetat methanol methanol
HPLC stanoveni:

Tetracykliny byly stanoveny metodou vysokoucinné kapalinové chromatografie na reverzni
fazi (RP-HPLC) s gradientovou eluci. Analyza byla provedena pomoci separaéniho modulu
Alliance 2695 s PDA detektorem 2996. Separace probihala na kolon¢ Nova-Pak C8, 150 x 3,9
mm, 4 um. Jako mobilni faze byly pouZity methanol:acetonitril (50:50) a kyselina Stavelova.
Podminky pro chromatografii byly: pritok 0,8 ml/min, teplota kolony 35 °C, velikost nastfiku
30 pl. Detekce probihala v UV oblasti pii vinové délce 355 nm. K vyhodnoceni byla pouzita
metoda kalibraéni pfimky pomoci softwaru Empower 2.

Vysledky a diskuse

Antibiotika se v medu vyskytuji ve stopovych mnozstvich. Proto je nutné pouzit metodu
k zakoncentrovani téchto analyti pomoci SPE kroku. Srovnanim tfi postupi za pouziti
riznych SPE kolon a extrakénich rozpoustédel jsme byly schopny urcit nizké koncentrace
antibiotik do hodnoty 0,1 mg/l. Nami navrzené koncentrace vychazely z limitnich hodnot 100
ng/kg pro mléko a svalovinu (Natizeni Komise (EU) €. 37/2010). Postupem dle aplika¢niho
listu firmy Waters (Postup 1) jsme detekovaly mnozstvi tetracyklind do koncentrace 0,5 mg/I
pro OTC a TC a 1 mg/l pro CTC. Vytéznost byla do 26 %. Postupem 2 s methanolem jako
extrakénim rozpoustédlem jsme nestanovily Zadn4 antibiotika. Tak nizkéd vytéZnost mohla byt
zpusobena vymytim zachycenych tetracyklini na SPE koloné pifi druhém promyvani
methanolem. Vytéznost tetracyklinti u postupu 3 byla 62,6 — 95,4 % pro OTC, 64,6 — 99,1 %
pro TC a 80,2 — 99,2 % pro CTC. Tetracykliny byly dobie detekovatelné do koncentrace 0,1
mg/l. Pii postupu 3 jsme SPE kolonu promyvaly jednou pétiprocentnim methanolem, tudiz
nedoslo k takové ztrat¢ navazanych tetracyklini a vytéznost byla vyssi. Béhem analyz bylo

32



Sekce 1

nutné zohlednit tvorbu inaktivnich komplext tetracyklinii s ionty kovi, k ¢emuz slouzil krok
rozpusténi medové matrice v Na2EDTA-Mcllvaine pufru (Gajda et al., 2013; Oka et al.,
2000), a silnou vazbu tetracyklinovych antibiotik na silanolové skupiny chromatografickych
sorbenti SPE i HPLC. Tyto vazby jsou pfi¢inou nizkych vytéznosti a asymetrickych piki
a pouziti kyseliny §tavelové jako aditiva do mobilni faze tyto vazby omezil (Nakazawa et al.,
1999).

Zavér

Cilem této prace bylo vyvinout vhodnou metodu k uréeni tetracyklinovych antibiotik v medu
pomoci vysokouc¢inné kapalinové chromatografie. Byly aplikovany postupy SPE pfi ptiprave
vzorktl. Jako nejucinnéjsi byl zhodnocen postup 3 s pouzitim jedné SPE kolony a methanolu
jako extrak¢éniho rozpoustédla. Touto metodou jsme detekovaly koncentrace od 4 do 0,1 mg/1
a vytéznost tetracyklint se pohybovala od 62,6 do 99,2 %.

Podékovani
Studie byla finan¢né podpoiena projektem IGA VFU Brno 214/2016/FVHE.
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Summary

The aim of the study was the quality evaluation of blossom honeys from the market in the Czech
Republic. The analysis was conducted on 46 samples of blossom honeys including basic physico-
chemical parameters proposed by Regulation: water content, electrical conductivity, acidity, the
content of 5-hydroxymethylfurfural (HMF), diastase activity and pH value. It was found that all
examined honey samples were in accordance with Decree no. 76/2003 Coll. and didn’t exceed limits
for water content, electrical conductivity and acidity. Oppositely, exceeded limits were observed for
HMF (< 40 mg/kg) and diastase activity (> 8 ° Schade) in 4 and 6 samples, respectively. Out of 46
analyzed samples 17 % (8 samples) didn’t fulfill Regulation requirements. Although, according to
more strict Czech standards (CSV 1/1999 - Cesky med) 52 % of samples (24) would be declared as
inadequate, due to lower allowed HMF maximum limit (< 20 mg/kg). The results are emphasizing the
necessity for more frequent inspections of honeys present in the market of the Czech Republic by
supervisory authorities, especially HMF content should be checked more often.

Keywords: bee producs; hydroxymethylfurfural; diastase activity; acidity; moisture; warm

Introduction

Given the increase in demand for good quality blossom honey, and the current scarcity of
honey in the Czech food market, the Czech Agriculture and Food Inspection Authority has
noted that the issue of poor quality blossom honey available in the Czech Republic is
becoming increasingly pressing. Honey is often transported across international borders and
therefore its quality in the market is highly variable.

A particular problem is the unsatisfactory physico-chemical indicators such as diastase
enzyme activity or hydroxymethylfurfural (HMF) content. Consumers find honey that is
liquid and without crystals highly desirable. Consequently, dealers tend to maintain honey in
liquid form as long as possible (Bartakova et al. 2011). This is mainly achieved through the
application of heat (Tosi et al. 2004). Heating honey to temperatures below 40 °C usually
does not alter its physico-chemical and nutritional characteristics. Heating to higher
temperatures, however, decreases the activity of important beneficial enzymes like diastase
(Tosi et al., 2004; Babacan and Rand, 2007; Tosi et al., 2008; Samborski and Czelejewska,
2014), whose activity limit is legally regulated (Decree No. 76/2003 Coll.). Heating also
increases the content of HMF (Tosi et al., 2002; Fallico et al., 2004; Turhan et al. 2008), high
concentrations of which can have adverse health effects (Islam et al., 2014). Limits on HMF
content are therefore specified in the legislation.

Material and Methods

In this study we analyzed forty-six samples of blossom honey available for sale in the Czech
market. The suppliers were Bihophar (blossom, creamed blossom, Mexican blossom honey,
Spanish citrus monoblossom, blossom honey from southern France, organic blossom honey
from eco-production, organic creamed blossom honey from organic farming), Bill (wild-
flower blossom,) Marlene (blossom honey) Jankar Profi (Czech 100% forest blossom honey,
blossom, creamed blossom) ABH (blossom honey) Clever (blossom honey) Conferia
(blossom honey) Finest Tesco (eucalyptus monoblossom, orange monoblossom, Acacia
monoblossom) Véelpo (blossom, lime monoblossom, forest blossom, Grandfather’s forest
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blossom, blossom, creamed blossom honey) Product Bohemia (blossom honey, mixed, mixed
blossom from the Czech-Moravian Highlands, blossom from the Czech-Moravian Highlands),
Medokomerc (lime monoblossom, meadow, forest, meadow blossom, forest blossom) and
Langnese (mixed honey - honeydew and blossom, from mountain blossom, fruit blossom,
Mediterranean blossom).

The country of origin was declared as Czech Republic, mixture of honey from the EC and
non-EC, and mixture of honey from the EC and mixture of non-EC honey. The samples are
kept in their glass or plastic sales packaging at room temperature (25 + 3 °C) and analyzed
within seven months of purchase.

We determined basic physic-chemical parameters, like water content, electrical conductivity,
titratable acidity, 5-HMF content, pH and diastase activity. These parameters were determined
according to the methods described in the Harmonized methodology of the European Honey
Commission (Bogdanov, 2009) and compared with the limits set out under current legislation.

Results and Discussion

The analysis revealed that six samples were not in compliance with the diastase activity limits
according to Decree 76/2003 Coll. (min. 8 Schade units) and four samples did not comply
with the decree with regard to HMF (40 mg/kg). Eight of the forty-six honey samples (17%)
were non-compliant. However, when assessed according to the quality standards of the Czech
Beekeepers Union 1/1999 an additional nineteen samples (a total of 52%) did not comply
with the HMF limits (max. 20 mg / kg).

Table 1: Analysis of physico-chemical parameters of blossom honey from the Czech market.

Analyzed ) . Diastase
parameter Water Electrical Titratable activity HMF
— %] conductivity acidity pH [Schade | [mg/kg]
Statistical [% [MS/m] [meq/kg] i g/kg

function units]
Average 17,60 30,61 14,28 4,07 11,17 22,67
SD 0,88 14,61 6,00 11,68 3,00 0,19
Median 17,60 25,65 13,00 4,05 10,82 20,07
MAX 19,80 77,17 36,00 4,45 18,53 55,31
MIN 15,60 13,20 4,00 2,05 5,55 3,71

Only six samples showed diastase activity below regulation limits. However, twenty-four
other samples showed values of diastase activity at the lower limit of this legislation. In
twenty-three samples HMF values were above the threshold set by the quality standards (CSV
1/1999). It follows that these samples may not be in compliance with regulatory requirements
over the entire period of minimum durability. These samples were very likely heated, which
may have been during cross-border transport, but possibly also by Czech businesses in order
to liquefy it.

Given the situation in the Czech market, it is important therefore to increase the frequency of
inspections by supervisory authorities, with a particular focus on the content of HMF.
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Conclusion

Honey sold in the Czech Republic is possibly being liquefied via excess heating, leading to
increased HMF contents and decreased diastase activity. These results emphasize the need for
more frequent inspections by supervisory authorities on honey available for sale in the Czech
Republic. The inspections should focus on HMF content in the honey, given that a large
quantity of honey does not originate in the Czech Republic.
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Selected Nutritional Aspects of Processed Vegetable Products

Tauferova Alexandra, Tremlova Bohuslava

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

Summary

This work deals with selected nutritional aspects of processed vegetable products, namely with the
content of dominant carotenoid pigments in these products and their antioxidant capacity. Carotenoid
pigments lycopene and p-carotene were determined with the help of high-performance liquid
chromatography. Antioxidant capacity was determined by DPPH assay. Analyses were performed on
the set of 10 samples of processed vegetable products obtained from czech market. Our results are
applicable for the eventual utilization in food databases, although they have shown that products of
the same type may vary significantly in the carotenoid content that is related to the amount of
vegetable raw material used in the production. The total antioxidant capacity of all samples varied
from 368.08 to 421.55 ug/g TE.

Keywords: processed vegetable products; carotenoid; lycopene, [-carotene; antioxidant capacity

Introduction

Processed vegetable products are easily accessible, easy to store, they have relatively long
shelf life and, in some consumer groups especially among children and elder consumers, they
are better accepted than fresh vegetables because of their texture. Although vegetables are the
main ingredient in these products, their nutritional value can differ significantly and therefore
has to be monitored. This study is focused on the determination of the content of dominant
carotenoids, related lipophilic antioxidant capacity and also hydrophilic antioxidant capacity
that is mainly due to the presence of ascorbic acid and polyphenolic compounds.

Lycopene and B-carotene belong to dominant carotenoids in a typical human diet and
consequently in human blood and tissues (Rao and Rao, 2007). Tomato (Lycopersicon
esculentum Mill.) and tomato products are the predominant source of lycopene, in fact it is the
main source of lycopene in the western diet (Sanchez-Moreno et al., 2006; Odriozola-Serrano
et al., 2009). Lycopene exhibits a special ability to neutralize free radicals, almost twice as
high as that of B-carotene (Shi and Le Maguer, 2000). Carrot (Daucus carrot L.) represents
other important source of valuable biologically active antioxidant carotenoids, such as B-
carotene which is the dominant carotenoid of carrot (Luciano et al., 2009). Tomatoes and
carrots are often processed into various types of vegetable products. The ability to quench free
radicals belongs to important aspects of food nutritional quality, especially regarding the
growing negative effects of the environment that are observable as the increased incidence of
various civilization diseases.

Materials and Methods

10 samples of processed vegetable products were used for the analysis, namely 4 samples of
puréed vegetable baby food and 6 samples of tomato ketchups. All samples have been opened
just before the analysis.

Quantitative analysis of lycopene and f-carotene using HPLC/PDA

The content of lycopene and B-carotene was determined using the method of reversed phase
high performance liquid chromatography with photodiode array detection (RP-HPLC/PDA).
Carotenoids were detected at 470 nm, which is the absorption maximum of lycopene and
at 455 nm, which is the absorption maximum of f-carotene. The quantification of carotenoids
in samples was performed using the external standard method.
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Extraction procedure

Each sample was extracted with dietylether : n-hexane (1 : 1) according to Aruna et al.
(2009). During the work, some crucial conditions to reduce the oxidation risk and the
isomerization of carotenoids were observed, especially subdued light, covering of the flasks
containing the samples with aluminium foil, the fastest possible performance of individual
steps and subsequently immediate analysis.

Determination of antioxidant capacity by DPPH (2,2'-diphenyl-1-picrylhydrazyl) radical
scavenging method

The DPPH assay method is based on the reduction of DPPH, a stable free radical. The free
radical DPPH with an odd electron gives a maximum absorption at 517 nm (purple colour).
Antioxidants react with DPPH and as a consequence, DPPH is reduced to the DPPH-H and
decolorization (yellow colour) occurs. The reaction is observed spectrophotometrically.
Trolox was chosen as a standard antioxidant. The antioxidant capacity of each sample was
quantified using the calibration curve.

Extraction procedure

Each sample was extracted with pure acetone (p.a.) to obtain lipophilic fraction and also with
50% ethanol (p.a.) to obtain hydrophilic fraction. The extraction proceeded for 30 min in the
dark in an ultrasonic bath.

Results and Discussion
Table 1: Carotenoid content and antioxidant capacity of hydrophilic (HAOC) and lipophilic

(LAOC) extracts obtained from samples of processed vegetable products expressed as fresh
weight.

Sample Carotenoids [ng/g] AOC [ng/g TE]

BC Lyc LAOC HAOC TAOC
carrot purée 28.23 +0.26 ND 208.16 £ 1.75 199.10 + 1.09 407.27 £1.18
carrot purée 6.53+0.14 ND 196.26 +2.33 | 171.81 £47.01 | 368.08 +45.46

carrot with potatoes 5.22+0.10 ND 221.21 £2.33 199.09+1.92 | 420.30+4.08
mixed vegetables 14.49 £ 0.25 ND 214.29 £1.57 184.80 £ 7.67 399.09 + 6.54
tomato ketchup ND 34.06+0.36 | 206.68 +5.08 214.87 £1.79 421.55+£6.86
tomato ketchup ND 26.30+0.48 | 209.16 +2.26 208.42+2.36 | 419.93+3.32
tomato ketchup ND 3496 +1.56 197.18 + 0,84 208.66 +£2.47 405.84 +£2.26
tomato ketchup ND 115.67+0.69| 213.20+1.80 | 174.04+25.62 | 387.24+27.19
tomato ketchup ND 40.74+1.08 | 214.74+2.70 169.07 + 1.88 383.81 £4.57
tomato ketchup ND 19.97 £ 14.13| 211.13+2.58 208.35+1.92 419.48 £ 0.91

*Values expressed as mean + standard deviation obtained from 3 measurements per replicate.
Lyc = lycopene, BC = B-carotene, ND = not detectable, TE = trolox equivalents, TAOC = total antioxidant
capacity.

Processing of vegetables leads to the changes in its antioxidant capacity. Losses of
hydrophilic antioxidants during the whole process of tomato purée production were quantified
by Georgé et al. (2011) and they make 43 percent decrease in polyphenols and 80 percent
decrease in ascorbic acid content. Nevertheless, the participation of ascorbic acid on the
antioxidant capacity of tomatoes is lower than 0.4 percent. On the other hand, the influence of
thermal processing on the dominant substance contributing to the antioxidant properties of
tomatoes and tomato products, that is lycopene, is positive. Biological accessibility and the
content of lycopene both increase with the thermal processing (Dewanto et al., 2002).
Regarding carrots and f-carotene, even when thermal processing results in -carotene loss by
isomerization or degradation, the increase in f-carotene bioaccessibility is high enough to
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transcend this negative effect. It can be concluded that thermal processing mostly increases
also -carotene bioaccessibility (Knockaert et al., 2015).

Table 2: Carotenoid content and antioxidant capacity of fresh carrot, tomato and processed
vegetable products (expressed as fresh weight) obtained from relevant studies.

. AOC - total
Carotenoids
Vegetable/Product
LAOC HAOC
BC Lyc
— a
Carrot (F) ) ) 77,59 —377,94 ng/g TE
Carrot (P)
b
1 TC 1774 + 24 ug/100 ml BCE ® LGS e
C
2 TC 203.3 to 324.9 pg/g BCE © about 300 pg/g TE
3 TC 935.0 £ 27.4 ng/g PCE ¢ - -
Tomato (F) TC 10 mg/100 g © - -
about 934,83 ug/g TE '
427 ng/gf 5.14mg/100gf 45,05 pg/g TE
f 889,78 ng/g TE f
Tomato (P)
4 369 +20.0 ug/100 m1 9 | 1024 +98.3 ug/100 ml ¢ - -
5 85.7+29.3 ug/100 ml 9 | 2782 + 653 pg/100 ml 9 - -
about 381 pg/g TE"
6 3.8 ug/g" 5.6 pg/g" ses
79 ug/g TE" | 302 pg/g TE"

Samples: F = fresh, P = processed; 1 = fresh carrot juice, 2= fresh-cut carrot product, 3 = thermally processed
purée, 4 = fresh tomato juice, 5 = pasteurised tomato juice, 6 = tomato soup.

TC = total carotenoids, BCE = B-carotene equivalents.

Sources: a = Koley et al., 2014; b = Martinez-Flores et al., 2015; ¢ = Du et al., 2012; d = Patras et al., 2009; e =
Pernice et al., 2010; f = Kaur et al., 2013; g = Sanchez-Moreno et al., 2006; h = Arnao et al., 2001.

Conclusions

All of our samples of carrot containing baby food have contained significantly lower amounts
of B-carotene than the amounts found both in fresh and processed carrot and also have
reached lower total antioxidant capacity when compared with the data of processed carrots
from other studies. As for tomato products represented by ketchups, our samples have
contained significantly lower levels of lycopene and B-carotene than in fresh and pasteurised
tomato juice, but our values were similar to the amounts of carotenoids found in tomato soup
as shown in similar study. Also the value of antioxidant capacity of ketchups was comparable
with the total antioxidant capacity of tomato soup. Our results are applicable for the eventual
utilization in food databases, although they have shown that products of the same type may
vary significantly in the carotenoid content that is related to the amount of vegetable raw
material used in the production.
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Produkce zelené hmoty tii odrid lupiny bilé

Production of Green Matter of Three Varieties of White Lupin

Sedlakova Katefina, 'Strakova Eva, 2Suchy Pavel, °’Kroupa Leo

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

Summary

The objective of the study was to compare the production ability of three varieties of white lupins
(Amiga, Dieta and Zulika), grown at Novy Jicin university farm of the Veterinary and Pharmaceutical
University Brno. Each variety was grown on the area of about 10 ha, under identical soil and climate
conditions. Sampling of green matter was carried out random selection of 10 samples from the area of
1 m? of each variety. Sampling were made at 15 weeks of age stand when the were at the stage of fully
developed green pods. In terms compared production per hectare, of individual varieties tested lupine
white grown in the same soil and climatic conditions, we concluded that the highest production
potential in the 15-week age showed a variety Zulika, in comparison with the variety Diet and Amiga.
From a nutritional point of view, the variety Zulika we can assessed very positive, because it
contained the green matter most of nitrogenous substances.

Keywords: white lupin; Amiga; Dieta; Zulika; production of green matter; chemical analysis

Uvod

Rod Lupinus zahrnuje asi 300 druht jedno a viceletych bylin. Zacatkem minulého stoleti byly
vyslechtény nové, tzv. ,,sladké”, druhy lupiny s nizkym obsahem alkaloidii (hotkych latek) a
s vysokym obsahem bilkovin. To byl podnét pro obnoveny zdjem o jeji vyuZiti a lupina se
stala zdrojem proteint jak ve vyzive lidi, tak ve vyzivé zvirat (Dijkstra et al., 2003). Lupina se
ve 20. stoleti tak stala sou¢asti moderniho zemédé€lstvi a potravinovych systémil. V Evropé se
péstuji predevsim dva druhy Lupinus luteus a L. albus, v Australii L. angustifolius (Cowling
et al., 1998). Slechténi variet s pevnymi lusky a variet s nizkym obsahem alkaloidti umoznilo,
ze se tyto druhy pfestaly pouZzivat jako zelené¢ hnojivo a zelend pice a staly se lusténinou
sklizenou na semeno. Zivinové slozeni semen lupiny je vyjimeéné, méa vysoky obsah proteinti
a rozpustné vlakniny a oproti obilninam, nizky obsah Skrobu (Petterson et al., 1997). Lupinus
albus, L. angustifolius a L. luteus maji relativné nizky obsah oleje, v uvedeném potadi 10, 6 a
5 %, lupiny neobsahuji antinutri¢ni faktory jako jsou inhibitory trypsinu a saponiny. V susiné
semen v CR povolenych odriid lupin (Lupinus albus, L. angustifolius a L. luteus), se
jednotlivé obsahové latky v zavislosti na odridé a klimatickych podminkach pohybuji
Vv pomérné Sirokém rozmezi (Suchy et al., 2006).

Material a metodika

Cilem préce bylo srovnani produkéni schopnosti tii odrid ze skupiny bilych lupin ve stejnych
piidnich a klimatickych podminkidch SZP Novy Ji¢in v roce 2015. Do experimentu byly
vybrany tii perspektivni odridy, a to odrtida Dieta, Amiga a Zulika. Kazda z téchto odrad
byla péstovana na plose 10 ha. Jednotlivé odridy byly zasety soucasné 11. 4. 2015 v mnozstvi
2 g/ha. Sklizen vSech tii odrud byla realizovana v terminu 28. 8. 2015. Odbér zelené hmoty
byl realizovan ndhodnym vybérem 10 vzorka z plochy 1 m? od kazdé odridy. Odbéry byly
provedeny v 15 tydnu stafi porostu, kdy byly porosty ve stadiu plné vyvinutych zelenych
luskti. V nasledujicim obdobi se dale vyznamné nezvySoval objem porostu a nasledovalo
zrani zelenych luskll a sesychdni zelené hmoty. Odebrané vzorky porostu byly nésledovné
ususeny a homogenizovany pro analytické rozbory. V ramci chemické analyzy byly u
odebranych vzorkli semen stanoveny tyto uvedené ziviny: susina vysousenim vzorku pti 105°
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C do konstantni hmotnosti, dusikaté latky metodou dle Kjeldahla analyzatorem Buchi (firma
Centec automatika, spol. s.r.0.), tuk extrakci petroletherem pfistrojem ANKOMX™ Fat
Analyzer (firma O.K. SERVIS BioPro), hruba vlaknina a jednotlivé frakce (ADF, NDL, NDF)
pristrojem ANKOM 22° Fiber Analyzer (firma O.K. SERVIS BioPro), skrob byl stanoven
polarimetricky, popel vazkové po zpopelnéni vzorku pii teploté 550 °C za piedepsanych
podminek, brutto energie (BE) kalorimetricky pfistrojem AC 500 (firma LECO), bezdusikaté
latky vytazkové a organickd hmota byly stanoveny vypoctem.

Dosazené vysledky byly zpracovany matematicko-statistickymi metodami za pouziti
statistického programu Unistat 5.6 for excel. Bylo provedeno vyhodnoceni primeérnych
hodnot a jejich rozdili mnohonasobnym porovnanim pomoci testu Tukey-HSD, na hladiné
vyznamnosti P < 0,01 a P < 0,05. Kazdy ukazatel je prezentovan hodnotou primeéru (x) a
smérodatnou odchylkou (+ SD).

Vysledky a diskuze

Priméré hodnoty vynost zelené hmoty (suSiny) v 15 tydnu stafi porostu naznacuji, ze
nejproduktivnéjsi odriidou je Zulika 4,23 kg/m? (0,63 kg/m?), dale Amiga 3,70 kg/m? (0,58
kg/m?) a nejmensi produkci méla odriida Dieta 3,33 kg/m? (0,59 kg/m?). V produkci zelené
hmoty na 1 m? byla prokazina vysoce signifikantné vy$§i primérna hodnota u odriidy Zulika
ve srovnani s Dietou. U suSiny porostu tato prikaznost prokdzana nebyla, je to dano
rozdilnym obsahem vody v ¢erstvém porostu. Z vysledkd pramémé produkce zelené hmoty
(susiny) jsme vypocitali hektarovy vynos V zelené hmoté a suSiné, jak uvadi graf 1. Pfi
posouzeni hektarového vynosu Cerstvé zelené hmoty byla nejvyssi produkce u odrady Zulika,

v

nejproduktivnéjsi Zulika.

Produkce zelené hmoty
450,00 423,00
400,00+ 369,88
350,001 333,008
300,001
2 |
a/kg 50,00
200,00
150,004
100,001 63,00 58,25 58,94
o0 I I B
0,00 w ‘
ZULIKA AMIGA DIETA
o CHm SH

Graf 1: Hektarové vynosy zelené hmoty v erstvé hmoté (CH) a susiné (SH) u t#i testovanych
odrtd lupiny bilé.

V piedlozené praci nas zajimala nejen kvantita produkce, ale i jeji kvalita, hodnocena na
zaklad¢ zivinového slozeni suSiny zelené hmoty u testovanych odrud. V grafu 2 je uveden
obsah NL a tuku v susiné zelené hmota u tii testovanych odrad lupin. Mezi prumérnymi
hodnotami NL nebyly prokdzany statisticky vyznamné rozdily mezi odrtidami, i pfesto, Ze
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odrida Zulika vykazovala nejvy$si jejich obsah. Naopak u odridy Dieta byl prokazan
statisticky signifikantné nejvyssi P < 0,01 obsah tuku ve srovnani s Amigou a Zulikou.

Obsah NL a tuku v suSiné zelené hmoty
200,00
) 180,24
180,001 177,94 178,48
160,007
140,007
120,007
g/kg 100,007
80,007
60,00
40,001 N
20.00- 14,80 12,108 12,59°
0,00 I ‘ I ‘ | .
DIETA AMIGA ZULIKA
ONL®™ Tuk

Graf 2: Primérny obsah NL a tuku u t# testovanych odrud bilych lupin (AB, CD vysoce
prikazny rozdil mezi primérnymi hodnotami P < 0,01).

Zavér

Z hlediska srovnani hektarové produkce jednotlivych testovanych odrid lupiny bilé
pestovanych ve stejnych plidnich a klimatickych podminkach jsme dospéli k zavéru, ze
nejvyssi produkéni potencidl v 15 tydnu stafi porostu vykazovala odrida Zulika, ve srovnani
s odridou Dieta a Amiga. Odrida Zulika na 1 ha vyprodukovala nejvice: zelené hmoty
v Cerstvé 1 suché hmoté, dusikatych latek, vlakniny a vldkninovych frakci, organické hmoty,
popelovin a brutto energie. Rovnéz z vyzivaiského hlediska Ize odrudu Zulika hodnotit velmi
kladnég, protoze obsahovala v zelené hmoté 1 nejvice dusikatych latek.
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Zarazeni lupiny bilé do diet pro rostouci zakrslé kraliky
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Summary

The aim of this study was to evaluate the growth of the dwarf rabbits in relation to the different diets.
The study was conducted on a total of 39 rabbits belong to the Dwarf Lop breed. These animals were
divided into two groups. The control group received a foreign commercional diet for dwarf rabbits till
the end of the experimental period. The experimental group received two specific types of the
experimental diet in relation to the age. These two types of the experimental diets contained a lupine
seed. The first type of the experimental diet was used from birth to the 7" week of age. Subsequently,
the weaned rabbits received the second diet from 8" week till the 15™ week of age. The kits from the
experimental group showed a higher live weight (LW) at the 3™ week of age (P>0,05). The rabbits
from the experimental group showed a lower LW from the 5™ week to the 7" week of age (P<0,05) and
also at the 9™ week of age (P<0,01). The LW of rabbits in the experimental group increased from the
11™ week of age. At the 13" week and 15" week of age, the experimental rabbits showed a higher LW
than those in the control group (P>0,05). The obtained findings indicate that the white lupine seed can
be the suitable component in the diets for dwarf rabbits. Regarding the optimalization of the dwarf
rabbit growth, there is need to perform further extended studies.

Keywords: dwarf rabbit; growth; lupine seed

Uvod

Chov zakrslych kraliki jako spoleCenskych zvifat se v nedavné dobé velmi rozsifil
(Gonzalez-Redondo a Contreras-Chacon, 2012). Tento zajem chovateltl vyustil v soub&zny
rozvoj krali¢i mediciny, technik chovu i vyzivy. U krmeni zakrslych kraliki by mél byt
respektovan predevsim dobry zdravotni stav a dalsi specifity jejich mimoprodukéniho vyuziti
(Proenca a Mayer, 2014). Studie u masnych kralikii prokéazaly, Ze lupina bila muze byt
vhodnou surovinou v krmnych smésich (Uhlifova et al., 2015). Vliv zafazeni semen lupiny
bilé nebyl doposud sledovan u genofondu zakrslych kralikdi. Cilem této studie je tedy
zhodnoceni vyuziti lupiny bilé v dieté pro zakrslé kraliky.

Material a metody

Studie byla provedena na celkem 39 kralicich plemene zakrsly beran. VSichni kralici
pochézeli ze zdjmového chovu. Krélici byli rozdéleni do 2 skupin. Kontrolni skupina po celou
dobu piijimala kompletni dietu pro zakrslé kraliky zahrani¢ni provenience. Experimentalni
skupina byla krmena kompletni dietou, navrzenou pro ucely této studie, spliujici obecné
nutriéni ptredpoklady. Do 7. tydne veku tito mladi kralici byli krmeni spole¢nou dietou s
kréalici. Od 8. do 15. tydne véku krélici pfijimali druhy typ experimentalni diety. V obou
experimentalnich dietach byla vyznamné zastoupena lupina bild. Krélici v obou skupinach
byli krmeni jednou denné dietou, pfiCemz méli neomezeny piistup k pitné vodé. Lucni seno
bylo ptedkladano tfikrat tydné. Individudlni hmotnost mladych kréalikii byla poprvé
zaznamenana v 21 dnech. Nésledn¢ probihalo vazeni v intervalu 14 dni, az do 105. dne veku.
Vysledky byly zpracovany v programu STATISTICA CZ. Z dosazenych hmotnosti byly
vypocteny primérné denni pfirtistky (ADG). Skupiny byly mezi sebou testovany pomoci
Tuckeyova HSD testu. Statisticky vyznamny rozdil je dale v textu uveden jako P < 0,05 (¥*).
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Vysledky a diskuse

Vysledky pramérnych dennich hmotnostnich pfirtstkti mlad’at zakrslych kralikti a jejich
pramérné zivé hmotnosti jsou uvedeny v tabulkach 1 a 2. V obdobi prvnich 21 dni Zivota
krali¢at byl primérny denni pfirtstek neprikazné vyssi u pokusné skupiny vi¢i kontrolni
skupiné (P>0,05). V obdobi od 22. do 35. dne byl ADG prtukazn¢ vyssi u kontrolni skupiny.
Hmotnost mlad’at v 35. dni véku byla v kontrolni skupiné prikazné vyssi (P < 0,05). Rovnéz
pii vazeni mlad’at v 49. dnu véku byla ziva hmotnost mladd’at v kontrolni skupiné prukazné
vys$si (P<0,05), avSak ADG se v obdobi 36. — 49. dne veku statisticky vyznamné nelisil (P
>0,05). Obdobny byl vysledek ADG mezi 50. a 63. dnem véku. V obdobi mezi 64. a 77. dnem
véku vykazovala experimentalni skupina prikazné vyssi piirtstek nez kontrolni skupina.
Patrn€ 1 to s sebou neslo fakt, ze pii vazeni v 77. dni véku jiz nebyl zaznamenan prukazny
rozdil v zivé hmotnosti mlad’at z kontrolni a experimentalni skupiny. Mezi 78. — 91. dnem
véku byl ADG v experimentalni skupiné nepritkazné vyssi oproti kontrole. Zivd hmotnost
mlad’at z experimentalni skupiny byla 91. den véku neprikazné vyss$i oproti kontrolni
skupiné. Mezi 92. — 105. dnem v€ku byl sice ADG experimentalni skupiny niz$i, avsak ziva
hmotnost kralikdi v experimentélni skupin¢ ve 105. dnu véku byla vyssi (P>0,05). Na konci
sledovani tak kralici z kontrolni skupiny doséhli pon¢kud nizsi zZivé hmotnosti (1080,9 g) nez
jedinci v experimentalni skupiné (1106,0 g). V obou ptipadech byla zaznamenana mirné
odli§nd hmotnost ve srovnani se standardem plemene (Zadina, 2003), coz potvrzuje majoritni
vliv vyzivy na ristové charakteristiky.

Tabulka 1: Primérny denni pfiristek u rostoucich zakrslych kraliki.

Dieta
VEk (dny) Kontrolni Experimentalni P
X SEM X SEM

1-21 7,94 1,18 9,09 2,38 NS

22-35 16,63 1,17 9,44 2,47 *
36-49 10,04 0,63 11,35 1,14 NS
50-63 12,48 1,10 9,84 3,49 NS

64-77 4,90 1,35 11,49 2,34 *
78-91 5,50 5,02 8,13 3,15 NS
92-105 18,11 3,05 11,83 1,75 NS

X — aritmeticky prameér, SEM — stfedni chyba praméru, *: P < 0,05

Tabulka 2: Primérna Ziva hmotnost u rostoucich zakrslych kralik.

Dieta
V¢ek (dny) Kontrolni Experimentalni P
X SEM X SEM

21 188,75 20,54 194,40 39,62 NS
35 420,17 29,28 335,08 51,9 *
49 563,60 30,60 484,2 60,1 *
63 736,40 38,8 570,5 112,4 **
77 799,00 36,40 740,40 125,80 NS
91 821,70 77,40 921,20 126,40 NS
105 1080,9 85,20 1106,00 118,80 NS

X — aritmeticky pramér, SEM — stfedni chyba prameéru, **: P < 0,01, *: P < 0,05
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Zavér

Zavérem lze konstatovat, ze ziva hmotnost mlad’at zakrslych kraliki a primérny denni
prirastek byly statisticky vyznamné ovlivnény typem diety. Primémé denni piirastky u
experimentalni skupiny vykazovaly vétsi vyrovnanost v celém sledovaném obdobi. Vysledky
nasi prace ukazaly, ze lupina bild mize byt vhodnou komponentou v dietaich pro zakrslé
kraliky. Pro optimalizaci riistu u téchto zakrslych kraliki bude potieba provedeni jesté dalSich
studii.
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Summary

Beef production is affected by breed and utilisation type selection. The relevant breeds are those
specially bred for meat and combined utilisation types with prevailing use for meat production.
Intensity of utilisation of individual cattle breeds depends on the area, mainly characterised by
proportion and usability of meadows and pastures and breeding conditions. Quality beef with specific
sensory properties may also be produced by breeds with primary purpose of landscape improvement
and protection (Galloway, Scottish mountain cattle etc.). The purpose of the present study was
assessment of nutritional value of muscle of selected cattle breeds for meat on the basis of in-house
performed analyses. The selected cattle breeds were subject to extensive pasture-based breeding. The
animals came from pastures in the Sumava mountains in the surroundings of the town of Volary. The
cattle were fed by grass with clover proportion. Ten muscle samples were obtained from every breed
from the “high beefsteak” section. The muscle samples came from bulls and were declared as “beef
meat”.

Keywords: beef; nutritional value

Introduction

Beef production is affected by breed and utilisation type selection. The most relevant breeds
are those specially bred for meat and combined utilisation types with prevailing use for meat
production. Intensity of utilisation of individual cattle breeds depends on the area where they
are bred, mainly characterised by proportion and usability of meadows and pastures and
breeding conditions. Quality beef with specific sensory properties may also be produced by
breeds with primary purpose of landscape improvement and protection. These are breeds
originally intended to be bred in prevailingly extensive breeding conditions. Some examples
may be Galloway or Scottish mountain cattle.

Purpose

The purpose of the present study was assessment of nutritional value of muscle of selected
cattle breeds for meat on the basis of in-house performed analyses. The selected cattle breeds
were subject to extensive pasture-based breeding. The study population included selected
breeds for meat production, namely Aberdeen Angus, Blonde D'aquitaine, Ceské strakaté,
Galloway, Charolais, Gasconne, Limousine, Masny simental and Salers.

Materials and Methods

The selected cattle breeds for meat production were subject to extensive pasture-based
breeding. The animals came from pastures in the Sumava mountains in the surroundings of
the town of Volary. The cattle were fed by grass. Monitoring of grass dynamics during the
vegetation period was published in the context of the DSP conference last year. Ten muscle
samples were obtained from every breed from the “high beefsteak™ section. The muscle
samples came from bulls of the studied breeds at the age of 16 — 18 months. The samples
were taken by ZEFA Volary. The company offers certified original products branded
“Sumava — originalni produkt® [Sumava Mountains — Original Product]. The company
guarantees production from breeds fed at Sumava mountain pastures with transparent meat
origin.
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The muscle samples were homogenised and monitored for humidity by drying under defined
conditions and weighing. Protein was expressed as nitrogen multiplied by coefficient 6.25.
Nitrogen was specified in Buchi analyser (made by Centec automatika, spol. s.r.0.). Fat was
measured by ANKOM*™? Fat Analyzer (made by O.K. SERVIS BioPro), and gross energy
(BE) was determined by calorimetric process in AC 500 (made by LECO s.r.o., Plzen) by
burning in the calorimetric bottle under oxygen pressure. Studied macro elements included
calcium, phosphorus and magnesium. The results were processed by Unistat CZ statistical
software, version 5.6 for Excel, were mean values and their differences were analysed by
multiple comparison by Tukey — HSD test, with statistical significance levels P < 0.01 and P
<0.05.

Results

Mean values: dry matter, nitrogen substances, fat, Ca, P, Mg (g/kg), BE (MJ/kg), of 10
muscle samples (“high beefsteak™ section) in selected cattle breeds for meat (Aberdeen Angus,
Blonde D'aquitaine, Ceské strakaté, Galloway, Charolais, Gasconne, Limousine, Masny
simental, Salers), taken in bulls of the given breeds at the age of 16 — 18 months, including
statistical characteristics (SD — standard deviation, P — statistical significance) are shown in
Table 1 below.

Table 1: Mean values: dry matter, nitrogen substances, fat, Ca, P, Mg (g/kg), BE (MJ/kg), of
10 muscle samples (“high beefsteak” section) in selected cattle breeds for meat (Aberdeen
Angus, Blonde D'aquitaine, Ceské strakaté, Galloway, Charolais, Gasconne, Limousine,
Masny simental, Salers), taken in bulls of the given breeds at the age of 16 — 18 months,

including statistical characteristics (SD — standard deviation, P — statistical significance).

Breed Gall Lim Cs Sal Cha Gas MS BA AA
_ 24521 | 251.10° | 26177 | 26751° | 267.95° | 269.74" | 27153 | 277.27BP 277.565°
SD 17.648 | 13.269 12.056 23.968 14.861 8.378 7.753 22.275 11.630
Breed AA BA Sal MS Cha Gall Gas Cs Lim
- 791.06" | 821.99° | 835.68 849.44 858.11 858.94 | 868.29" | 868.76" 897.578¢
SD 45835 | 72.069 60.595 25.795 57.657 42.621 25.091 47.017 60.361
Breed Gall Lim ¢S Cha Gas Sal MS BA AA
- 68.50" | 80.44¢ 102.99 107.49 108.81 118.86 129.70 145.00 171.6184¢
SD 18.812 | 59.111 41.168 58.144 23.578 58.285 30.311 81.066 43.301
Breed Sal Gall Lim AA Gas Cha MS BA Cs
- 0.83* 1.02¢ 1.08F 1.09 1.11° 1.248 1.28% 1.308 1.368°f
SD 0.337 0.245 0.202 0.123 0.034 0.176 0.161 0.155 0.168
Breed BA MS AA Sal ¢S Gas Gall Lim Cha
- 6.65 6.87 6.96 7.09 7.14 7.18 7.54 7.55 7.71
SD 1.187 0.385 0.500 0.968 0.931 0.302 0.714 0.867 0.891
Breed AA BA MS Lim Cha ¢S Gas Sal Gall
_l 048A 063C 063E 064GCh 072J 072J 074 097BDF| 1.02A.D.F.H.k.m
SD 0.079 0.134 0.186 0.199 0.096 0.104 0.023 0.272 0.435
Breed Gall Lim Cha Cs Gas Sal MS BA AA
23204 | 23.52¢ 23.92F 24.00 24.01 24.03 2437 24570 25,1680
SD 0.332 0.955 0.896 0.806 0.514 0.968 0.628 1.365 0.673

The dry matter values measured by us are statistically highly significantly (P < 0.01) higher in
the cattle breed for meat Aberdeen Angus when compared to Galloway, in Blonde D'aquitaine
when compared to Galloway, in Masny simental when compared to Galloway, in Aberdeen
Angus when compared to Limousine, and in Blonde D'aquitaine when compared to
Limousine. The dry matter values are statistically significantly (P < 0.05) higher in the cattle
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breed for meat Gasconne when compared to Galloway, in Charolais when compared to
Galloway, and in Salers when compared to Galloway.

The obtained values of nitrogen substances (NL) are statistically highly significantly (P <
0.01) higher in the cattle breed for meat Limousine when compared to Aberdeen. Nitrogen
substance values are statistically significantly (P < 0.05) higher in the cattle breed for meat
Ceské strakaté when compared to Aberdeen Angus, in Gasconne when compared to Aberdeen
Angus, and in Limousine when compared to Blonde D'aquitaine.

The fat values are statistically highly significantly (P < 0.01) higher in the cattle breed for
meat Aberdeen Angus when compared to Galloway, and in Aberdeen Angus when compared
to Limousine. The fat values are statistically significantly (P < 0.05) higher in the cattle breed
for meat Blonde D'aquitaine when compared to Galloway. Also the differences in values of
Ca, P, Mg (g/kg), BE (MJ/kg) in some cattle breeds for meat are statistically highly
significant (P <0.01) or significant (P < 0.05).

Discussion

The present study aimed at assessment of nutritional values of muscle by in-house analyses
(of dry matter, NL, fat, Ca, P, Mg, BE) in selected cattle breeds for meat (Aberdeen Angus,
Blonde D'aquitaine, Ceské strakaté, Galloway, Charolais, Gasconne, Limousine, Masny
simental and Salers) bred on pastures by extensive breeding methods. Bures (2010) reports
that the most significant features characterising chemical composition of meat include dry
matter content, protein and fat levels or potentially also ligament proportion or fatty acid
content.

For example the study entitled Viiv uzitkového typu volit na kvalitativni parametry jatecné
upraveného téla a hoveziho masa [Effect of usability type of bulls on qualitative parameters
of carcass and beef], published in Maso 2/2015 by Drackova (2015) deals with comparison of
crossbreed of Ceské strakaté cattle and Galloway breed and Ceské strakaté cattle with
Charolais breed. Bure§ (2010) also reports that a number of literature references confirm that
qualitative parameters of meat are significantly affected by the animal breed.

Conclusion

The present study assessed nutritional value of muscle of selected cattle breeds for meat on
the basis of in-house performed analyses. The compared values included dry matter content,
nitrogen substances (NL), fat, calcium (Ca), phosphorus (P), magnesium (Mg) and gross
energy (BE) and the compared cattle breeds included Aberdeen Angus, Blonde D'aquitaine,
Ceské strakaté, Galloway, Charolais, Gasconne, Limousine, Masny simental and Salers. The
selected cattle breeds were bred by extensive pasturing methods on pastures in the Sumava
mountains in the surroundings of the town of Volary. The results reveal statistically highly
significant (P < 0.01) or statistically significant (P < 0.05) differences in the selected
nutritional values of muscle between some of the studied cattle breeds for meat.
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Summary

The aim of this study was to find out the effect of sea buckthorn pellets, which were added to the feed
mixture for laying hens. Sea buckthorn pellets are formed as a waste product during obtaining the
juice from the sea buckthorn fruits. These pellets are rich in nutrients and bioactive compounds. We
tried to use these pellets as a potential source of fatty acids (FA) in egg yolk. 1 kg of pellets contained
(results are in 100% dry matter): 212.7 g of crude protein, 145.8 g of crude fat, 177.6 g of crude fiber,
442.1 g of nitrogen-free extract substances and 21.7 g of ash. 100 g of sea buckthorn oil contained:
61.69 g of FA, 14.14 g of saturated fatty acids (SFA), 47.55 g of unsaturated fatty acids (UFA),
22.49 g of monounsaturated fatty acids (MUFA), 13.63 g of n-6 FA and 11.43 g of n-3 FA. 32 laying
hens were included in this study. Laying hens were kept in enriched cages. Four groups were created -
1 control group (without supplement of pellets) and 3 experimental groups (with 2, 5, 10% supplement
of pellets). Length of experiment was 4 weeks. Every week 40 eggs of each group were collected. The
results show that addition of sea buckthorn pellets in feed mixture for laying hens has favourable
effect on amount of FA in egg yolk (higher amount of SFA, MUFA and n-3 FA). The amount of FA was
determined by gas chromatography. The results show that supplement of sea buckthorn pellets in feed
mixture for laying hens highly significantly increased (P < 0.01) quantity of FA in egg yolks.

Keywords: Hippophae rhamnoides; fruit pellets; chemical composition; n-3 fatty acids; n-6 fatty
acids; feed mixture for laying hens

Introduction

Common sea buckthorn (Hippophae rhamnoides) belongs to the family Elaeagnaceae. It is
dioecious tree or shrub with rigid thorns, which reaches a height of 3to 4 m (Li and
Beveridge, 2003). Its natural habitat is in areas of northwest Europe and Central Asia
(Suryakumar and Gupta, 2011). Its fruits are small and have oval or round shape. Ripe berries
have a colour from yellow to reddish. Sea buckthorn fruits have a look of drupe. Berries are
very juicy and rich in oil content. The dark green coloured leaves have trichomes on their
surface. The leaves are narrow, lanceolate and they have alternating arrangement (Li and
Beveridge, 2003; Suryakumar and Gupta, 2011). Whole plant contains very valuable
bioactive compounds, but especially sea buckthorn fruits. Sea buckthorn is great source of
natural antioxidants (main sea buckthorn antioxidants are ascorbic acid, tocopherols,
carotenoids and flavonoids). They are also rich in proteins, lipids, vitamins (sea buckthorn
fruits have very high amount of vitamin C) and mineral substances (Christaki, 2012). UFA are
the most abundant FA in sea buckthorn. Linoleic acid (18:2n6) and a-linolenic acid (18:3n3)
are the highest represented FA in oil which was obtained from sea buckthorn seeds.
Palmitooleic acid (16:1n7) dominates in oil, which was obtained from whole sea buckthorn
fruits (Yang and Kallio, 2001). Sea buckthorn is rich source of other essential FA from the
group of n-3 FA, n-6 FA, n-7 FA and n-9 FA (Solcan et al., 2012). Sea buckthorn is often
used in human nutrition. Sea buckthorn found its application also in animal nutrition. Sea
buckthorn is used for its big number of positive effects on health of organisms.
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Material and Methods

This work was based on requirements of sea buckthorn growers, who cultivate sea buckthorn
for obtaining juice of its fruits. During obtaining of juice from sea buckthorn berries waste
products are formed, they are called the pellets. We tried to find a use for them. We tried to
use them in the field of animal nutrition. During harvesting of 1 ha area 1,500 | of sea
buckthorn juice is obtained and around 570 kg of sea buckthorn waste products are formed.

The study was carried out on laying hens Isa Brown. 32 laying hens were included in the
experiment. 4 groups of laying hens were created - it was created 1 control group (K) and
3 experimental groups (P1, P2 and P3). Laying hens were kept in enriched cages with
controlled light, thermal, zoohygienic and feed-technological mode. Laying hens of control
group were feed by feed mixture without addition of sea buckthorn pellets. Laying hens of
experimental groups received feed mixture with addition of sea buckthorn pellets (group P1
received 2% addition, group P2 received 5% addition and P3 received 10% addition). Length
of this study was 4 weeks. Every week 40 eggs from each group were taken. Over the course
of the experiment 160 eggs of each group were obtained.

Chemical analysis included determining the content of individual FA in sea buckthorn oil. By
chemical analysis of sea buckthorn were detected these SFA: C12:0, C14:0, C16:0, C17:0,
C18:0, C20:0 and C22:0, these MUFA: C16:1, C17:1, C18:1, C20:1 and C22:1, these FA of
group n-6 FA: C18:2n6, C18:3n6, C20:2n6 and C22:2n6 and these FA of group n-3 FA:
C18:3n3, C20:5n3 and C22:6n3. Within chemical analysis of fat in egg yolk was determined
amount of FA, UFA, MUFA, polyunsaturated fatty acids (PUFA) and FA from group n-6 and
n-3 FA. Amount of individual FA in sea buckthorn pellets and content of FA in egg yolks
were determined by gas chromatography.

Results and Discussion

Chemical analysis of sea buckthorn pellets shows that sea buckthorn pellets are also very rich
in nutrient content. 1 kg of sea buckthorn pellets contained (results are presented in 100% dry
matter): 212.7 g of crude protein, 145.8 g of crude fat, 177.6 g of crude fiber, 442.1 g of
nitrogen-free extract substances and 21.7 g of ash.

During chemical analysis of sea buckthorn oil was detected amount of individual FA. Results
of fat qualitative analysis confirm that oil obtained from sea buckthorn pellets has very
interesting composition of individual FA. 100 g of sea buckthorn oil contained: 61.69 g of
FA, 14.14 g of SFA, 47.55 g of UFA, 22.49 g of MUFA, 13.63 g of n-6 FA and 11.43 g of
n-3 FA. See buckthorn oil has comparatively low amount of SFA. Palmitic acid (C16:0) is the
most dominant SFA (12.420 g/100 g sea buckthorn oil). Stearic acid (C18:0) is also very
important SFA, which was determined in sea buckthorn oil (1.220 g/100 g sea buckthorn oil).
Other SFA are represented in very low quantity or they were not detected at all. For sea
buckthorn oil is typical especially high amount of MUFA. Sea buckthorn oil has high content
of palmitooleic acid (C16:1) (11.320 @/100 g sea buckthorn oil). High quantity of
palmitooleic acid is characteristic for sea buckthorn oil unlike other vegetable oils.
Oleic/elaidic acid (C18:1n9t + C18:1n9c) is also represented in high quantity in sea buckthorn
oil (11.030 g/100 g sea buckthorn oil). Other MUFA are represented in the footsteps, or they
are not present in sea buckthorn oil at all. Sea buckthorn oil is very good source of PUFA of
group n-6 FA. Linoleic/linolelaidic acid (C18:2n6¢ + C18:2n6t) is dominant acid of n-6 FA
(13.140 g/100 g sea buckthorn oil), other FA of this group are contained only in small amount
or they are not included. Sea buckthorn is suitable source of PUFA of group n-3 FA. Linoleic
acid (C18:3n3) is represented in the highest amount of n-3 FA (11.370 g/100 g sea buckthorn
oil). Other FA from group of n-3 FA are represented only in low amount or they are absent.
Chemical analysis of fat in egg yolk contained assessment of amount of FA, quantity of SFA
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and UFA and ratio between UFA and SFA, amount of MUFA, PUFA, ratio between MUFA
and PUFA, representation of n-3 FA, n-6 FA and ratio between n-6 FA and n-3 FA. The
results demonstrate that there were changes in some of observed parameters of fat in egg yolk.
The amount of FA were higher in egg yolks of laying hens in experimental groups in
compared with the control group of laying hens. We found an increase in amount of FA, SFA,
MUFA and n-3 FA in experimental groups. These changes and their statistical difference are
presented in Table 1 and Table 2.

Table 1: Results of amount of FA, SFA and UFA in egg yolk and ratio between UFA and
SFA.

X FA (g/100 g of fat) SFA (g/100 g of fat) UFA (g/100 g of fat) | UFA/SFA
K 75.687 25.4624 50.225 1.9764
P1 75.641 25.687 49.955 1.946
P2 76.139 26.508° 49.632 1.8748
P3 76.073 26.3258 49,749 1.8958

A B a highly significant difference (P < 0.01)

Table 2: Results of amount of MUFA and PUFA in egg yolk, ratio between MUFA and
PUFA, amount of n-3 FA and n-6 FA in egg yolk and their mutual ratio.

MUFA PUFA MUFA/ n-6 FA n-3 FA n-6 FA/

(9/100 g of fat) | (g/100 g of fat) PUFA | (g/100 g of fat) | (9/100 g of fat) n-3 FA

K 37.538% 12.688% 2.973A 11.6034 1.085 14.859
P1 38.8178 11.1388 3.5148 10.042° 1.096 13.185
P2 39.091° 10.5418 3.808° 9.372°8 1.169 11.677
P3 38.256 11.4938 3.4158 10.298" 1.195 13.917

A B a highly significant difference (P < 0.01)

Conclusion

The results of experiment confirm that sea buckthorn pellets can be used as a component in
feed mixture for laying hens. They can be used especially for these effects: unique FA
composition of sea buckthorn oil, favourable effect on amount of FA, SFA, MUFA, n-3 FA in

egg yolk.
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Summary

Recently described Myrsidea alexanderi were found in Pheugopedius maculipectus (Troglodytidae)
from Honduras. Moreover, there were found nine new host-louse associacions: Myrsidea psittaci ex
Agelaioides badius (Paraguay), Myrsidea paleno ex Basileuterus culicivorus and Myiothlypis
leucoblephara (Paraguay), Myrsidea nesomimi borealis ex Mimus saturninus (Brazil), Myrsidea spp.
ex Icterus dominicensis and Molothrus rufoaxillaris (Brazil and Costa Rica), Myrsidea serini ex
Poospiza melanoleuca (Paraguay) and Myrsidea lightae ex Saltator atriceps and Saltator
coerulescens (Honduras and Paraguay).

Keywords: Amblycera; Myrsidea; chewing lice; birds; Neotropical Region

Uvod

Rod Myrsidea Waterston, 1915 je druhové nejpocetnéj$im rodem luptoust v ramci skupiny
Phthiraptera s vice nez 350 popsanymi druhy (Valim & Weckstein 2013), pfi¢emz minimalné
200 druht parazituje na ptacich z neotropické oblasti. Tyto pocty jsou ale pravdépodobné jen
fragmentem skutecné druhové rozmanitosti. Valim a Weckstein (2013) odhaduji, Ze jen
Vv Brazilii mize byt v budoucnu popsano jesté ptiblizné¢ 930 druhlG rodu Myrsidea. Nase
znalosti o distribuci a hostitelsko-parazitickych vztazich druhd rodu Myrsidea se lisi v
ruznych c¢astech neotropické oblasti. Pomémé dobie prozkoumany jsou oblasti Brazilie a
Kostariky (Valim & Weckstein 2013, Sychra et al. 2014), zatimco informace z ostatnich zemi
jsou hodné¢ limitovany. Napiiklad navzdory velkému poctu pévcl Zijicich v Hondurasu, zde
byly zaznamenany jen Myrsidea mirabilis (Carriker, 1903) z Psarocolius wagleri (Gray,
1844) a Myrsidea balteri Clay, 1968 z Quiscalus mexicanus (Gmelin, 1788). V Paraguayi to
byly pouze Myrsidea fallax Keler 1938 z Cyanocorax cyanomelas (Vieillot, 1818) a Myrsidea
psittaci Carriker, 1955 z Molothrus bonariensis (Gmelin, 1789) (Valim & Cicchino, 2015;
Gonzalez-Acuiia et al., 2006).

Material a metody

V letech 2004 az 2014 bylo na 19 lokalitich v 5 zemich neotropické oblasti (Brazilie,
Honduras, Kostarika, Paraguay a Peru) vysetfeno na vyskyt ektoparaziti celkem 3013 ptaku.
Luptousi rodu Myrsidea (Phthiraptera: Amblycera) byli sbirani metodou vytfepavani a
podrobnou prohlidkou téla ptakli a nasledné uchovavani v 96% etanolu. Metody sbéru, tvorby
trvalych preparatu a lokality sbéru jsou detailné€ popsany jinde (Sychra et al. 2014, Kolencik
et al. 2016).

Vysledky

Myrsidea alexanderi Kolen¢ik, Sychra, Valan & Literak, 2016

Typovy material: Hostitel Pheugopedius maculipectus Lafresnaye, 1845 (Troglodytidae):
Holotyp @, Atlantida, Tela, Botanical Garden Lancetilla, Honduras (15°44' N, 87°27' W), 10—
16. 8. 2014. Paratypy: 39, 57 stejné data jako holotyp.
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Poznamky: Myrsidea alexanderi byla recentné posana jako novy druh. Je to prvni zaznam
vSenky z Pheugopedius maculipectus.

Myrsidea lightae Price, Johnson, and Dalgleish, 2008

Vysetieny material: Hostitel Saltator atriceps (Lesson, 1832) (Thraupidae): 62, 243,
Atlantida, Tela, Botanical Garden Lancetilla, Honduras (15°44' N, 87°27' W), 13. 8. 2014.
Hostitel Saltator coerulescens Vieillot, 1817 (Thraupidae): 199, 278, Los Tres Gigantes
Biological Station in the Pantanal, Paraguay (20°04' S, 50°09' W), 6-9. 8. 2012.

Poznamky: Je to prvni zaznam M. lightae z S. atriceps a S. coerulescens. Je to prvni zaznam
M. lightae z Hondurasu a Paraguaye.

Myrsidea nesomimi borealis Palma & Price, 2010
VySetfeny material: Hostitel Mimus saturninus (Lichtenstein, 1823) (Mimidae): 29, 1J,
Nova Andradina, Mato Grosso do Sul, Brazilie (22°15'S, 53°21' W), 17. 7. 2006.

Poznamky: Je t0 nové zaznamenana vSenko-hostitelska vazba pro Myrsidea nesomimi
borealis a také prvy zaznam této vSenky z Brazilie. Palma a Price (2010) popsali dva
poddruhy — Myrsidea nesomimi nesomimi a Myrsidea nesomimi borealis — ze 4 endemickych
druht ptakti na Galapagach: z Mimus macdonaldi Ridgway, 1890 a Mimus trifasciatus
(Gould, 1837) pro M. n. nesomimi; z Mimus parvulus (Gould, 1837) a Mimus melanotis
(Gould, 1837) pro M. n. borealis. Morfometrickou analyzou jsme identifikovali na§ material
jako M. n. borealis. Pro definitivni potvrzeni taxonomického postaveni Myrsidea nesomimi z
pevniny (Brazilie) i z Galapag bude zapotiebi vice materialu a podpora analyzou DNA.

Myrsidea paleno Kounek & Sychra, 2011

Vysetieny material: Hostitel Basileuterus culicivorus (Deppe, 1830) (Parulidae): 1 @, San
Rafael National Park, Paraguay (26°30' S, 55°47" W), 21. 8. 2012. Hostitel Myiothlypis
leucoblephara (Vieillot, 1817) (Parulidae): 1 @, San Rafael National Park, Paraguay (26°30'
S, 55°47' W), 18. 8. 2012.

Poznamky: Jedna se o nové vSenko-hostitelské vazby pro Myrsidea paleno a prvni zaznam
této vSenky z Paraguaye.

Myrsidea psittaci Carriker, 1955
Vysetieny material: Hostitel Agelaioides badius (Vieillot, 1819) (Icteridae): 39, Margarida,
Cerra de Bodoquena, Brazilie (21°30'S, 56°40' W), 21. 7. 2006.

Poznamky: Je to prvni zdznam Myrsidea psittaci v Brazilii. Agelaioides badius je novy
hostitel Myrsidea psittaci, pticemz je to uz sedmy dokumentovany hostitel tohoto luptouse.

Myrsidea serini (Séguy, 1944)

Vysetieny material: Hostitel Poospiza melanoleuca (d'Orbigny & Lafresnaye, 1837)
(Thraupidae): 19, 13, Los Tres Gigantes Biological Station in the Pantanal, Paraguay (20°04'
S, 50°09' W), 6. a 8. 8. 2012.

Poznamky: Jedna se o novou vsenko-hostitelskou vazbu Myrsidea serini a Poospiza
melanoleuca..

Myrsidea spp.

Poznamky: U ptaka druhu Icterus dominicensis (Linnaeus, 1766) (Kostarika) a Molothrus
rufoaxillaris Cassin, 1866 (Brazilie) byly zjistény jen nymfy, coz vylucuje piesné druhové
urceni, ale v obou pfipadech se jedna o novou vsenko-hostitelskou vazbu.
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Diskuse

Vedle recentniho popisu nového druhu rodu Myrsidea u stiizlika skvrnitoprsého
Pheugopedius maculipectus (Troglodytidae) v Hondurasu (Kolencik et al. 2016), bylo
zaznamenano devét novych parazito-hostitelskych vazeb: Agelaioides badius s Myrsidea
psittaci v Paraguayi, Basileuterus culicivorus a Myiothlypis leucoblephara s Myrsidea paleno
v Paraguayi, Mimus saturninus s Myrsidea nesomimi v Brazilii, Icterus dominicensis a
Molothrus rufoaxillaris s Myrsidea spp. v Brazilii a Kostarice, Poospiza melanoleuca s
Myrsidea serini v Paraguayi a Saltator atriceps a Saltator coerulescens s Myrsidea lightae v
Hondurasu a Paraguayi. Prace pfispéla k rozsifeni znalosti o zoogeografickém rozsifeni
vsenek rodu Myrsidea v neotropické oblasti.

Podékovani
Pod¢kovani patii vSem, ktefi nam pomahali béhem prace v terénu.
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Prevalence of Bacteria Resistant to Fluoroquinolone in Ravens
from the Czech Republic and Slovakia

Svoboda Ondrej, Papousek Ivo, Literak Ivan

Department of Biology and Wildlife Diseases, Faculty of Veterinary Hygiene and Ecology, University of
Veterintary and Pharmaceutical Sciences Brno

Summary

In total, 661 fecal samples of ravens from localities near Usti nad Labem (Czech Republic) and
Presov (Slovakia) were examined (nusinad Laem = 374, Npresov = 287) for the presence of bacteria
resistant to fluoroquinolones in which the resistance genes were localized on plasmids. The
prevalences of Escherichia coli strains with reduced susceptibility to ciprofloxacin were 21 % and 21
% among ravens from Usti nad Labem and Presov, respectively. The prevalences of
Klebsiella pneumoniae strains with reduced susceptibility to ciprofloxacin were 19 % and 14 % in
ravens from Usti nad Labem and Presov, respectively. Plasmid-mediated quinolone resistance genes
gnrB17, gnrB19, gnrS1, gnrS2 and ogxAB were found in E. coli resistant strains. In K. pneumoniae
resistant strains, plasmid-mediated quinolone resistance genes gnrB19 and ogxAB were found.

Keywords: Escherichia coli; Klebsiella pneumoniae; PMQR; fluoroquinolone; resistant bacteria

Introduction

Although wild birds are not commonly exposed to antimicrobial agents, they can often carry
bacterial strains resistant to certain antibiotics (Halova et al., 2014). The bacteria Escherichia
coli as a part of common microflora of gastrointestinal tract of humans and animal is
considered as significant indicator organism, which can be used for monitoring of origin and
evolution of bacterial antibiotic resistance in humans and animals (Santos et al., 2013). In
previous years, it was discovered that the number of coliform bacteria carrying genes coding
broad-spectrum beta-lactamases (ESBL) and plasmid-mediated quinolone resistance (PMQR)
increased. This situation was documented on the water birds by TauSova et al. (2012) and on
the American crows (Corvus brachyrhynchos) in USA by Halova et al. (2014). Based on
these studies and regarding to fact, that birds from Corvidae family can be considered as
significant vectors and reservoirs of resistant bacteria also in Europe, with often occurrence of
resistant bacteria in the domestic birds as well (Literak et al. 2012, 2013), it was conducted an
epidemiologic study focusing on common ravens (Corvus corax). Ravens, which are potential
significant vectors was not yet tested in this manner in Europe.

Material and Methods

During January and May 2013, a representative amount of fecal samples from ravens was
collected into sterile plastic bags on chosen localities in the Czech Republic (CR) and
Slovakia (SR). In Usti nad labem, CR it was 374 samples, in Presov, SR 287 samples. These
samples were transported into laboratory, suspended in buffered peptone water and incubated
for 24 hours in 37 °C. Subsequently they were frozen on -80 °C. Samples were next
individually testing for presence of the Escherichia coli and Klebsiella pneumoniae resistant
to ciprofloxacin. Each sample was inoculated on selective agar medium with corresponding
antibiotic and was observed for bacterial grow. Samples cultivated on medium with antibiotic
were characterized via mass spectrometry (MALDI-TOF). Identified isolates from agar with
ciprofloxacin were tested by the PCR method for plasmid-mediated quinolone resistance
(PMQR) genes. Tested PMQR genes were gnrA, gqnrB, gnrC, gnrD, gnrS, gepA, aac(6’)-ib-
cr, ogxAB. Obtained PCR products were sekvenated and further characterized.

60



Sekce 3

Results

In total, 661 fecal samples of ravens from localities near Usti nad Labem (Czech Republic)
and PreSov (Slovakia) were examined (nUstinad Labem = 374, Npresov = 287) for the presence of
bacteria resistant to fluoroquinolones in which the resistance genes were localized on
plasmids. The prevalences of Escherichia coli strains with reduced susceptibility to
ciprofloxacin were 21 % and 21 % among ravens from Usti nad Labem and Presov,
respectively. The prevalences of Klebsiella pneumoniae strains with reduced susceptibility to
ciprofloxacin were 19 % and 14 % in ravens from Usti nad Labem and Presov, respectively.
Plasmid-mediated quinolone resistance genes qnrB17, gnrB19, gnrS1, qnrS2 and ogxAB were
found in E. coli resistant strains. In K. pneumoniae resistant strains, plasmid-mediated
quinolone resistance genes qnrB19 and ogxAB were found.

The prevalences of E. coli with plasmid-mediated quionolone resistanec genes in ravens
from Usti nad Labem were for isolates with individual genes as follows: qnrB19 1%, gnrS1
1% and ogxAB 0,3%. In K. pneumoniae strains from the same locality, it was 2,9% 0qxAB.
The prevalences of E. coli with plasmid-mediated quionolone genes in ravens from Presov
were as follows: qnrB17 0,3%, qnrB19 0,7%, qnrS1 2,4% and qnrS2 0,3%. In K. pneumoniae
from Presov, it was for qnrB19 0,3% and for ogxAB 2,4%.

Discussion

Common raven has proven itself as a model organism for monitoring bacteria carrying genes
coding antimicrobial resistance, as described in study from North America (Janecko et al.,
2014). Janecko et al. (2014) suggested suitability of raven as a model for observing resistant
bacterial strains in environment. Alternatively the rook (Corvus frugilegus) could be good
model organism (Jamborova et al., 2014). Aim of our study was to compare two localities in
central Europe. From the above results is apparent, that situation in Slovakia appears more
serious than in Czech Republic, which can have several reasons. The main reason could be
different food sources for ravens in both localities. As omnivores, ravens feed on varies food,
from small rodents, plants up to opportunistic way of feeding on waste dumps (Nogales,
1997). It is possible, that feeding on waste dumps in given localities can lead to colonizing of
gastrointestinal tract by resistant microflora (Literak et. al., 2012). Also it is important to take
into consideration, that although raven does not migrate, it could travel long distances in
search for food. Therefore it is possible, that some ravens can get in contact with resistant
microorganisms somewhere else outside the location in which they were sampled. For ravens
from Usti nad Labem, it is possibil to consider Germany, for ravens from Presov, for example
Poland and Hungary as well as Ukraine. For instance in Hungary, it was reported first
occurrence of gnrS1 in pigs in Europe (Szmolka et. al., 2011), in year 2012, it is reported first
incidence gnrS1 in CR (TaouSova et al., 2012), first ever reference to incidence of gnrS1 in
Europe was from the French university Hospital from clinical isolates in 2006 (Poirel et. al.,
2006). Based on our findings we can conclude, that wildlife animals and humans can
influence each other and that there is possibility of transmission of resistant microflora from
one to other including domestic animals. Bacteria with genes of resistance towards antibiotics
are also still spreading through the environment.

Conclusion

When dealing with epidemiology issues of antibiotic resistance in bacteria, it should be payed
attention also to the synantropic wildlife birds as hosts, reservoirs and vectors of resistant
bacteria.
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Metodika stanoveni glutathionu pomoci izotachoforézy

A Methodics for Isotachophoretic Glutathione Evaluation
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Fakulta veterinarni hygieny a ekologie, Veterindrni a farmaceuticka univerzita Brno

Summary

Glutathione is the most abundant thiol-scavenging nonprotein intracellular compound in each body
cell. Apart from its antioxidant function, glutathione plays an essential role in detoxification processes
and it is an important cell signalling regulator as well. The objective of the present work was to set up
a methodics for direct determination of GSH and GSSG in erythrocyte lysates from blood of dairy
cows. Results show that this method is suitable for detection of GSH and GSSG within a single
analysis, samples are stable at least during a working day. The analysis takes less than 30 minutes.

Keywords: GSH; GSSG; blood samples; erythrocyte; dairy cows

Uvod

Glutathion je kli¢ovou slouceninou podilejici se na udrzeni homeostazy uvnit bun¢k. Tento
tripeptid  (y-glutamylcysteinylglycin) je nezbytnou soucasti predevSim pifi neutralizaci
kyslikovych radikald. V cytosolu bun¢k se vyskytuje v mmol koncentracich, jeho mnozstvi
Vv plazmé je pak piiblizné 500x niz§i. Rada metod je dnes dostupnych ke stanovovani
glutathionu v biologickych vzorcich (Reid, 2000), ale pouze n€kolik z nich je vhodnych pro
pfimé a rutinni stanoveni. Nejcastéji pouzivanou metodou je vysokoucinna kapalinova
derivatizaci obsazeného GSH (Asensi, 1994 a Lenton, 1999). Dalsi metoda zaloZzend na
nepiimém stanoveni celkového a oxidovaného glutathionu vychdzi z méfeni absorbance
barevného produktu DTNB (5,5'-dithiobis-2-nitrobenzoova kyselina), jehoz koncentrace
ptimo odpovida koncentraci GSH. GSH je stabilizovan ptidavkem m-2-VP (1-methyl-2-
vinylpiridintrifluoromethansulfat), redukce GSSG je dosaZzeno glutathionreduktasou
v pfitomnosti NADPH. GSH je potom stanoven vypoctem z celkového a oxidovaného
glutathionu (Boutolleau, 1997 a Senft, 2000). Stanoveni glutathionu pomoci izotachoforézy
poskytuje moznost pfimého stanoveni jak GSH, tak 1 GSSG v krevnich lyzatech béhem jedné
analyzy s dostate¢nou citlivosti.

Material a metody

Redukovany (GSH), oxidovany (GSSG) glutathion, L-histidin (L-his), B-alanin (B-ala), 1N
HCIl a MHEC (methyl-2-hydroxyethylcelulosa) byly zakoupeny od Sigma-Aldrich (Ceska
republika). K separaci byl pouzit izotachoforeticky analyzator EA 303A s vodivostni detekci,
dodavany s autosamplerem Basic-Marathon typ 819 (Villa Labeco, Slovenska republika) a
pracujici se softwarem ACES. Systém byl sloZzen z pfedseparani a analytické kolony
vybavené dvéma kapilarami z FEP (fluorovany kopolymer ethylenu a propylenu), s délkou
kapilary 90 mm a vnitinim primérem 0,8 mm, resp. 160 mm a 0,3 mm. Objem davkovaného
vzorku byl konstantné 20 pl. K separaci byl pouzit modifikovany elektrolytovy systém dle
Tsikase  (1989).  Vodici elektrolyt tvofila 10 mmol/l HClI a 0,075%
methylhydroxyethylcelulosa (MHEC) s pH upravenym na 3,3 dodanim 15,62 mmol/l B-ala.
Jako koncovy elektrolyt (TE) slouzila 15 mmol/l kapronové kyselina s pfidanim 10 mmol/ |
L-His o pH 5,6. Odbér vzorkli krve byl proveden punkci v. coccygea dojnic holStynského
skotu v ramci kontroly zdravotniho stavu. Krev byla odebrana do heparinizovanych hemosek,
ihned zchlazena na 4°C a pfi této teplot¢ uchovana po celou dobu ptipravy vzorku. Ze vzorkl
krve byla odstfedéna plazma, erytrocyty byly poté 3x promyty ve fyziologickém roztoku o
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teploté 4 °C a nasledn¢ 5 minut inkubovany v ledové vod¢. Takto zhotoveny erytrocytarni
lyzat byl uchovan pii teploté 4 °C az do doby analyzy.

Vysledky a diskuse
Testovali jsme podminky odbéru a zpracovani vzorku, jeho stabilitu béhem analyzy, vhodné
pH elektolytového systému, reprodukovatelnost a opakovatelnost metody.

Poradi separace dle mobility urcujici rychlost migrace je nejdiive oxidovany glutathion, poté
redukovany glutathion (Graf 1).
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Graf 1: Grafické zndzornéni zadznamu vzorki lyzath erytrocytt: Lyzat: fedéno 20x, Lyzat:
Spike 0,1 mmol/l GSH a GSSG: fedéno 20x, ptidavek 0,1mmol/l GSH a 0,1mmol/l GSSG.

Z méteni vyplyva, Ze pii hodnoté LE 3,3 a TE 3,8 dochazi k idealni separaci GSH a GSSG
bez interference dalSich slozek. Také trvani jedné analyzy je pifi téchto hodnotach pH
vyhovujici. Stanovenim standardd GSH a GSSG v rozmezi koncentraci 0,01 — 0,2 mmol/I
byly sestrojeny sedmibodové kalibra¢ni kiivky (Obr. 1).
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Obrazek 1: Kalibra¢ni kiivky vysledki koncentraci v rozmezi 0,01 mmol/l — 0,25 mmol/I.

Byla testovana spontanni oxidace GSH béhem piipravy a analyzy vzorku a vhodné
antikoagulacni ¢inidlo. Jako vhodny antikoagulant se osvédcil heparin a udrzeni teploty 4°C
po odbéru a béhem zpracovani vzorku zajistilo stabilitu GSH vici oxidaci minimalné
vV pribéhu jednoho pracovniho dne. Tabulka ¢. 1 uvadi vysledky opakovanych méfeni
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standardit GSH a GSSG o koncentraci 0,1 mmol/l. Primérna koncentrace GSH byla 0,101
mmol/l a GSSG 0,094 mmol/l. RSD pro RSH (Relative step heights) GSH a GSSG byly
1,24%, resp. 1% a pro délku zoény 1,7%, resp. 2%. Béhem 10 po sobé jdoucich méfeni pii
laboratorni teplot¢ dosSlo k nartistu GSSG o 4,3% a ubytku GSH o 2%. Vzorek je tedy
dostate¢né stabilni minimalné béhem jednoho pracovniho dne. V tabulce ¢. 2 jsou uvedeny
koncentrace vzorkl lyzath erytrocytid a jejich pridavky GSH a GSSG o koncentraci 0,1
mmol/l. VytéZznost pro GSH ¢inila 98,2% a pro GSSG 97,2%.

Tabulka 1: Vysledky méfeni standardt o ¢ = 0,1mmol/l. RSH (Relative step heights).

GSH: GSSG:
Meéfeni: K?Pncrerz]rgcl;ﬁlce RSH Délk[e;]zény K(Ermcrir(;ma]lce RSH Délk[z;]z()ny
Primér 0,101 0,452 27,224 0,094 0,351 44,4
SD 0,002 0,006 0,46 0,002 0,003 0,894
RSD 1,561 1,241 1,69 2,301 0,995 2,014

Tabulka 2: Koncentrace GSH a GSSG ve vzorcich lyzatl erytrocytd, fedéno 20x.

Vzorek ¢. 1
Koncentrace [mmol/I] Piidavek [0,2mmol/I]
Méfeni: GSH GSSG GSH GSSG
Priamér [mmol/l] 0,079 0,007 0,176 0,104
SD [mmol/] 0,003 0,000 0,009 0,005
RSD [%0] 3,645 5,200 4,853 4,682
Vytéinost [%0] 98,2 97,2

Zavér
Cilem na$i prace bylo zavedeni metodiky pro stanoveni redukované a oxidované formy
glutathionu a jeji standardizace pro méteni realnych vzorkl krve prezvykavci.

Metoda stanoveni glutathionu pomoci izotachoforézy s vodivostni detekci je vhodna pro
stanoveni obou forem glutathionu piimo a to v prib¢hu jedné analyzy v lyzatech erytrocyti.
Opakovanim jednotlivych analyz bylo prok4zéano, Ze vzorky jsou stabilni v délce b&zného
pracovniho dne. Celkova doba analyzy Cinila 25 minut.
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The Evaluation of Concentration of Trace Elements (Cu, Zn, Mn, Se)
in Alpaca’s Hair

Holasova Milada, Pechova Alena, Neasova Andrea

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

Summary

The aim of our work was to monitor the concentration of Cu, Zn, Mn and Se in alpaca’s hair and to
evaluate the effect of coat colour on their concentration. The samples were collected from 54 alpacas
(18 males, 36 females) from farms in Czech Republic. For the determination of copper, zinc and
manganese concentration were used the flame AAS - Atomic Absorption Spectroscopy technique and
for the selenium concentration the hydride AAS technique. The average concentrations of trace
elements in alpaca’s hair were: Cu — 10,22 + 2,9 mg/kg DM, Zn — 129,81 + 18,8 mg/kg DM; Mn —
13,15 £ 14,0 mg/kg DM; Se — 479,0 £ 241,0 ug/kg DM. The concentrations of manganese and
selenium were significantly influenced by the coat colour (P < 0,01).

Keywords: hair; alpaca; trace elements; copper; zinc; manganese; selenium; AAS

Introduction

The concentration of trace elements is an important factor in the evaluation of alpaca health
and it is mostly determined in blood (Husakova et al. 2012). In present study we used hair as
an alternative biological material for assessing the content of microelements in the body.
Actually according to the studies of Bencko 1995 and Kosla et al. 2011 hair can be used as a
suitable indicator of the content of bioelements or toxic elements in human and animal
organism. According to the study of Senofonte et al. 2000 hair can reflect the content in the
body better than blood or urine and the concentration of these elements is in this biological
material higher. Generally there are many studies monitoring the concentration of trace
elements or bioelements in hair of humans or animals for example Combs 1987,
Christodoulopoulos et al. 2003, Hawkins et al. 2009, Kosla et al. 2011, Pavlata et al. 2011,
Roug et al. 2015, Senofonte et al. 2000. But there are not any studies about trace elements in
alpaca’s hair in literature yet. So the aim of our work was to monitor the concentration of Cu,
Zn, Mn and Se in alpaca’s hair and to evaluate the effect of coat colour on their
concentrations.

Materials and Methods
The optimized cleaning procedure of hair samples is shown in the Table 1.

Table 1: Sample processing — cleaning procedure and drying.

Washing solution Procedure Repetitions
0.5% Triton X-100 Washing 60 min. 3
0.5% Triton X-100 Washing 15 — 20 hours 1
0.5% Triton X-100 Washing 60 min 2
Distilled water Washing 60 min. 1
Acetone Washing 60 min. 1
Distilled water Washing 60 min. 2

Drying (75°C) 60 — 90 min.

The mineralization of hair samples was performed by microwave digestion in Microwave
Labstation Ethos SEL (Milestone, Italy). We used 0.25 g of treated hair for Cu, Zn and Mn
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determination and for determination of Se 0.5 g, always together with HNOz and H2O> The
content was mineralized at 200°C for 35 minutes applying maximal power of 1000W.

Then the resulting solutions for the Se determination were evaporated. All the samples were
diluted with deionised water into 25 ml volumetric flasks. We used an Atomic Absorption
Spectrometer ContrAA 700 (Analytik Jena, Germany) for the determination of Cu, Zn, Mn
and Se concentration. The concentration of Cu, Zn and Mn was measured by Flame AAS
technique and the Se concentration in reduced samples was measured by Hydride Generation
AAS technique with hydride generation unit HS 600.

Results and Discussion

The animals were divided according to the colour of coat into 4 groups — white hair, beige
hair, brown hair and black hair. The concentrations of Cu, Zn, Mn and Se were determined in
all collected samples. The values of average concentrations, standard deviations and relative
standard deviations are shown in the Tables 2, 3. The data were evaluated with single-factor
analysis of variance ANOVA in programme UNISTAT. As a reference material we used SRM
1577c¢ Bovine Liver and SRM 1566b Oyster Tissue.

Table 2: The concentrations of Cu, Zn, Mn and Se in alpaca’s hair.

Cu Zn Mn Se
X 10,22 mg/kg 129,81 mg/kg 13,15 mg/kg 479,0 ng/kg
SD 2,9 mg/kg 18,8 mg/kg 14,0 mg/kg 241,0 ng/kg
RSD 28,4 % 14,6 % 107,3 % 50,8 %

X — average, SD — standard deviation, RSD — relative standard deviation

Table 3: The concentrations of Cu, Zn, Mn and Se according to the coat colour.

White hair Beige hair Brown hair Black hair

cu X [mg/kg] 11,39 10,02 9,55 9,86
SD [mg/kg] 2,9 2,1 2,2 3,8

RSD [%] 25,8 21,5 23,5 38,3

X [mg/kg] 132,77 118,63 130,78 129,91

Zn SD [mg/kg] 14,9 21,2 17,3 24,6
RSD [%] 11,2 17,9 13,2 18,9

M X [mg/kg] 3,26 20,06 14,19 20,61
SD [mg/kg] 2,8 25,6 12,2 12,6

RSD [%] 86,5 127,5 85,8 61,2

Se X [pg/kg] 315,09 341,40 495,94 719,39
SD [ng/kg] 138,8 145,0 194,8 251,7

RSD [%0] 44,0 42,5 39,3 35,0

X — average, SD — standard deviation, RSD — relative standard deviation

The average concentrations of Cu and Zn were in similar values in all coat colour groups for
each element. According to the single-factor analysis of variance they weren't significantly
influeced by the coat colour. The values of relative standard deviation of these elements for all
monitoring animals were much lower (Cu 28,4 %, Zn 14,6 %) than for Mn and Se (Mn 107,3
%, Se 50,8 %). The Se concentrations were directly proportional to the degree of coloration of
hair. In white hair the average concentration was the lowest (315,09 pg/kg DM) and in black
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hair the highest (719,39 ug/kg DM) on the other hand. The similar results were concluded in
the study about Holstein dairy cows of Christodoulopoulos et al. 2003, where they found that
white hair of these animals contained significantly less Se than black hair.

The Mn average concentration was again the lowest in white hair (3,26 mg/kg DM) than in
the rest coat colour groups of the animals. But the values were similarly higher in beige and
black hair (20,06 mg/kg DM; 20,61 mg/kg DM) and somewhat lower average concentrations
were found in brown hair (14,19 mg/kg DM). So Mn concentrations were significantly
influenced by the coat colour (P < 0,01) but they weren’t directly proportional to the hair
pigmentation. In the study of Chyla et al. 2000 was determinated the content of minor and
trace elements by the dogs according to the colour of hair too. They found that generally in
black hair was greater elements concentrations than in fair hair. We have confirmed the same
fact in the hair of alpacas only by the concentrations of Se and Mn.

Conclusion

We determined concentrations of Cu, Zn, Mn and Se in all collected samples of alpaca’s hair.
Then we evaluated the effect of coat colour on their concentration. According to the results of
our analysis we have found that the concentrations of manganese and selenium were
significantly influenced by the coat colour (P < 0,01). The content of these elements was the
lowest in white hair of alpacas and the highest in black hair on the other hand. This fact
wasn't confirmed by the concentrations of copper and zinc in this study.
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Preference, podminky a zkuSenosti majiteli adoptovanych psi

Preferences, Conditions, and Experiences of Adopters of Shelter Dogs

Vitulova Svatava, Voslarova Eva, Vecerek Vladimir

Fakulta veterindrni hygieny a ekologie, Veterindrni a farmaceutickd univerzita Brno

Summary

Even though the conditions of good — quality welfare of abandoned dogs in shelters, rescue sites,
deposits and sanctuaries are fulfilled, finding new homes for these animals is highly desirable.
Successful adoption process is when the owner's possibilities, conditions, skills and abilities provide
optimal conditions for dogs and adopted animals are not returned to the shelter. It is influenced by
lots of factors. This paper deals with circumstances surrounding the process of choosing a dog by the
adopter, the postadoption time and the most common problems the adopter faces. It also defines some
features of successful adopters.

Keywords: successful adoption; features and conditions of adopters; shelter dog

Uvod

Téma Uspésné adoptovanych pst, tedy takovych, kteti u svych osvojitelit zlistanou, je velmi
aktudlni. Proces adopce je ovlivnén mnoha faktory, faktory tykajici se samotného psa,
prostfedi utulku a moZznostmi nového majitele. Prinik téchto oblasti pak stanovuje optimalni
stav pro adopci. Pokud jde o preference majitelt pfi vybéru psa, existuje fada studii, které
definuji nejcastéjsi pozadavky na vzhled, velikost, stafi a pohlavi psa, napf. Lepper et al.
(2002), Némcova and Novak (2003), Normando et al. (2006), Zak et al. (2015). V 97 % jsou
novymi majiteli lidé, ktefi jiZ maji zkuSenosti se psy (Némcova and Novak, 2003). Co se tyce
chovani, Wells and Hepper (2000) uvadéji, Ze nejméné u 25 % adoptovanych psi se projevi
problematické chovéani, a to je hlavnim divodem pro vraceni psa do utulku. Ve vyctu
nezadoucich projevii dominuje bojacnost, agresivita mezi psy - samci, ut¢ky, nadmérné
St€kani a hyperaktivita, agresivita k jinym pstm. Cilem pfedloZzené prace bylo provést
predbézny prizkum okolnosti adopce, preferenci a podminek téch, ktefi jiz maji zkusenost
s adopci psa z Gtulku. Tyto informace pak budou vychozimi daty pro dalsi vyzkum, jehoz
cilem je specifikace a sumarizace faktor ovliviiujicich adopci sledovanim adoptovanych pst
Z konkrétnich utulki.

Material a metodika

V obdobi Cervenec az zati 2015 byl proveden dotaznikovy pruzkum u majiteld adoptovanych
psit v CR. Dotaznik byl umistény na kynologickych strankach, strankach spolupracujicich
utulk a depozit. Odpovédni formulafe obsahovaly otdzky sociologické, typové uzaviené,
oteviené 1 multiple — choice. Stézejni byly otazky sméfujici na divody adopce, specifikaci
postadopc¢nich problémt v chovani, jejich vycet a potadi. Vysledky byly testovany pomoci
chi-kvadrat testu.

Vysledky

Dotaznik vyplnilo celkem 394 respondentl. Preference majitelli, pokud jde o pohlavi psa,
ukazuji, ze lidé davaji spiSe pfednost fenam. 55 % majiteltt adoptovalo feny, z toho 18 % jich
bylo kastrovanych. Z 45 % adoptovanych psii bylo kastrovanych 10 % zvifat. Nejcast&jsi ve€k
pst byl v rozmezi 1-5 let (37 %), nasledovala zvifata ve véku 3-12 mésicu (31 %), téméf
pétina adoptovanych pst bylo ve véku nad 5 let (19 %) a ve 13 % to byla Sténata ve véku do
tii mésict. Pokud jde o velikost psa, vice nez polovina pst byla stiedni velikosti, tedy od 30
cm do 50 cm (51 %). 26 % psu bylo mensich nez 30 cm a 23 % bylo naopak vétsich nez 50
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cm. Vice nez polovina adopt ovanych psu byli kiizenci (55 %) a v 54 % respondenti uvedli,
Ze pii pfevzeti zvitete byly na zvifeti zfejmé znamky nebo nasledky nevhodné péce ¢i tyrani.

Pokud jde o osobnost majitele, jeho moznosti a zkuSenosti, V naprosté vétsSing to byly zeny
(96 %), které psa adoptovaly. 43 % respondentti bylo v produktivnim véku, tedy ve véku 30
az 60 let. Podle o¢ekavani mélo 83 % majiteld adoptovanych pst zkuSenosti s vychovou a
vycvikem jinych pst.

Jako postadop¢ni problémy se objevily v nejvétsi mife projevy strachu a to v 55 %. 25 %
respondentil uvedlo, ze se zadné problémové chovani nevyskytlo. Jako dalsi komplikace
majitelé uvadéli nadmérné stekani, utéky a projevy agresivity (viz graf ¢. 1). Byla prokézéana
statisticky vyznamna zavislost mezi jedinci, ktefi byli pred adopci tyrani nebo méli na sobé
znamky Spatného zachazeni a problémy v chovani, které se projevovalo pii zvykéani na novy
domov. Zjistovali jsme také zplsoby, jak osvojitelé FeSili potize s adaptaci psa na novy
domov. 32 % osvojitel, tedy témét tetina, hledala pomoc a rady u odbornikt. 27 %
nepotiebovala odbornou radu a 41 % respondentli uvedlo, Ze neméli s adoptovanymi psy
problém (graf €. 2).

45% 41%
0 40%

. 60% °5% 5 35% —32%
2 50% 2 30% — 27%
e 40% 2
g e 5% 2% —
g 30% S 20% 1 —

0, i _—
= 20% 7% 8% 59 g 15% = | | |
& 1% g 1
S 0% . . . . . A B B .
3 . o R B ..
— & ) RN (2 y—
= S & \)@P\ & ¥ S 0% : |
. e ¢ =
s -S‘\L} éq@% \{_'é\\‘ PN = ano ne bez
S & & =& ° & problémi

% 5

a1 Q Q“O\

Releni nezadouciho chovani
majitehi adoptovanych psi s
odborniky

Projevy nezadouciho chovani

adoptovanych psi v novém domové
Graf 1: Problémové projevy pfi zvykani. Graf 2: Konzultace s odborniky.
Diskuse
Uvedena zjiSténi ziskana pretestovanim pievazné koresponduji s vysledky poslednich studii.
Napftiklad pokud jde o vék adoptovanych zvitat, snaze se adoptuji zvifata mladsi, jak uvadéji
Lepper et al. (2002), Némcova and Novak (2003), Normando (2006) a Zak et al. (2015).
Pokud se tyka pohlavi, osvojitele preferuji feny nad psy, coz odpovida vysledkim studii
Leppera et al. (2002), Marstona et al. (2003), Diesela et al. (2010) a Zaka et al. (2015).
Prevazuji kiizenci nad Cistokrevnymi psy.
Majiteli adoptovanych pst jsou lidé se zkuSenostmi se psy v produktivnim véku, coZ
koresponduje se studii Némcové a Novéaka (2003). V naprosté vétsin¢ prevazuji Zeny, coz
tézkosti, které respondenti uvedli, 96 % z nich je sadopci spokojeno a proces by znovu
opakovalo, jen 4 % tucastnikt prizkumu by adoptovat psa jiz nechtélo, i kdyZ jejich adopce
nakonec byla uspésna, a pouze 1 % neni spokojeno s adoptovanym psem a nechtélo by jiz
tuto zkuSenost nikdy opakovat. Studii, které se zabyvaji charakteristikou osvojitelti, je velmi
malo, proto je na né zamé&fen nas soucasny vyzkum.
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Zavér

Podrobna analyza faktori ovliviiujicich at’ uz pozitivn€ nebo negativné adopéni proces muze
pomoci zlepSit a zjednoduSit samotnou adopci, vyprofilovat osobnost potencidlnich
osvojitell, zacilit tak pozornost na spravnou skupinu populace. Ve svém dusledku také miize
byt napomocna zlepseni strategie utulkd, podminek welfare a rovnéz stanovi piedpoklady pro
vytvoreni systému prevence nespravnych postuptl pii procesu adopce.
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Effects of Mandatory Microchipping of Dogs on Their Traceability
to Original Owners
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Summary

This article is focused on monitoring and evaluation the impact of mandatory microchipping and
registration of dogs, specifically on traceability of sheltered dogs to their original owners. It was
demonstrated that the mandatory microchipping and registration of dogs has significantly increased
the traceability of sheltered dogs to their original owners. In the I. period (2004-2008) prior to the
introduction of mandatory microchipping, traceability of dogs was only 67.55% of all microchipped
dogs admitted to the shelter. The rest (32.45%) were not traceable. In the Il. period (2010-2014) after
the introduction of mandatory microchipping,the traceability of dogs has significantly increased
(80%). Mandatory microchipping as well as registration of dogs can significantly increase the success
of tracing the individual sheltered dog to its original owner.

Key words: registration; microchipping; dog; traceability

Uvod

Mikrocipovani zajmovych zvifat, predevSim psd, se stava ¢im dal vice diskutovanym
opatienim v boji s problematikou opusténych zvifat ve 21. stoleti napti¢ celou EU i USA.
Celosvétovym predpokladem je, ze povinné ¢ipovani pstt miize pomoci s dohledem nad pocty
pst chovanych v dané zemi, lep$i identifikaci a propojeni zvifete s konkrétnim majitelem, ale
také se snizenim poctu opusténych zvitat kazdoro¢né piijimanych do utulk. Nékteré staty
jako napt. Irsko nebo Anglie zavedli povinné ¢ipovani vsech pst teprve nedavno (Council, B.,
2013). V Ceské republice je tato moznost ponechana jednotlivym obcim, které se v tomto
ohledu fidi zdkonem na ochranu zvifat proti tyrani. Dal§imu prosazovani povinného ¢ipovani
vSak mizou branit problémy spojené s registraci takovychto zvitat. Mezi tyto problémy patii
napf. nekompletni data v registru, zastaralé tidaje v registru, (zvife jiz patii jinému chovateli),
nebo nedostupné telefonni ¢islo v registru, nebo Ze €ip neni zaregistrovan viibec (Lord et al.,
2009). Vsechny tyto problémy vedou k tomu, ze neni mozné dohledat majitele zvitete,
pfestoZze je zvife Cipované.

Material a metodika

Za obdobi od 1. ledna 2004 do 31. prosince 2014 byly ziskdny zdznamy o celkovém poctu
4 455 psu, ktefi byli pfijati do méstského utulku v Décing, kde bylo zavedeno povinné
¢ipovani v zafi roku 2009. Pro lepsi statistickou analyzu byl proto cely rok 2009 vytazen ze
studie. Pro ucely studie byly psi pfijati do tohoto utulku rozdéleni do dvou skupin. Jedna
skupina byla tvofena psy, které¢ si v utulku vyzvedl jejich ptivodni majitel (psi dohledatelni).
Druhé skupina pst byla tvofena psy, které nebylo mozné dohledat k jejich plivodnim majitelt
a tyto psy si v utulku jejich ptivodni majitel jiz nevyzvedl (psi nedohledatelni). Dale byli tito
psi rozdéleni na psy s implantovanym mikro€ipem a psy bez mikroc¢ipu. Sledované obdobi
bylo rozdéleno na dvé samostatna obdobi. Prvni obdobi (2004-2008) ptfedstavuje obdobi pred
zavedenim povinného Cipovani ve mésté. Druhé obdobi (2010-2014) piedstavuje obdobi po
zavedeni povinného Cipovani ve mésté€. Doba pobytu pst byla stanovena jako pocet dni od
data pfijeti psa do utulku po datum jeho navraceni ptivodnimu majiteli.
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Vysledky byly statisticky vyhodnoceny pomoci softwaru Unistat 5.1. (Unistat Ltd., GB). Data
pro dobu v utulku byla testovdna na normalitu pouzitim Kolmogorov-Smirnov testu. Protoze
data neodpovidala normalnimu rozdéleni, byla vyhodnocena pomoci Kruskal-Wallis ANOVA
a neparametrického vicevybérového medidnového testu jako post hoc test pro porovnani
jednotlivych dvojic srovnavanych skupin.

Vysledky

Z celkového poctu 4455 psu prijatych do utulku za obdobi deseti let, mélo 1379 (31.0%) psi
implantovan fungujici mikrocip pfi jejich ptijeti do utulku. Zbytek, 3076 (69.0%) psti nemélo
zadny mikroCip. Z téch s mikroCipem, 1056 (76.6%) psu bylo dohledatelnych k jejich
pivodnim majitelim, zbytek pst s mikroCipy, 323 (23.4%) nebylo dohledatelnych K jejich
puvodnim majitelim. Tyto psy si jejich plivodni majitelé v utulku jiz nevyzvedli a psi zustali
proto v utulku jakoZto opusténi (nedohledatelni). V 1. obdobi, pouze 379 (17.5%) z 2127
ptijatych psi do utulku v tomto obdobi mélo funkéni mikroCip. Z téchto bylo pouze 256
(67.5%) psit dohledatelnych a navraceni pivodnimu majiteli. V II. obdobi, bylo ¢ipovéno
statisticky (p < 0.001) mnohem vice pstu (1000, 43.8% z 2283) ptijatych do utulku, nez v
prvnim obdobi. Z téchto pst bylo statisticky mnohem vice psti (800, 80.0%) dohledatelnych a
nasledné vracenych ptivodnimu majiteli, nez v 1. obdobi pfed zavedenim povinného ¢ipovani
a registrace téchto pst. Za sledované obdobi 10 let méli dohledatelni ¢ipovani psi statisticky
vyznamné (p < 000.1) krat$i dobu pobytu v utulku (0 dnt1), nez psi neCipovani (1 den), nez si
je v utulku vyzvedl jejich ptuvodni majitel.

Diskuze

Vyrazné nizké poCty pst piijatych do utulkl, ktefi byli dohledatelni a vraceni ptivodnim
majitelim hlasi nékteti zahrani¢ni autoti (Patronek et al., 1998; Lord et al., 2009; Lancaster E.
et al., 2015). Divodem miZze byt nesnadna identifikace téchto pst a nemoznost dohledat
puvodniho majitele. V druhém obdobi nasi studie, tedy po zavedeni povinného €ipovani se
pomgér piijatych pst do utulku vyznamné zménil ve prospéch dohledatelnych psti, v porovnani
S prvnim obdobi. Je moZné fici, jak ukazuje tento pfispévek, Ze povinné Eipovani psi
pomohlo snizit po¢ty nedohledatelnych psti ve méste. Tento jev by se dal vysvétlit napft. lepsi
kontrolou nad chovem psi ve mésté a lepSim propojenim psa s konkrétnim majitelem.
Nicméng, i piesto je v druhém obdobi utulku stale zna¢ny podil psi, ktefi v utulku ztstavaji
jako opusténi 1 pfes nafizeni povinného ¢ipovani psti a neni mozné je dohledat k pivodnim
majiteliim, a to i pfesto, ze n¢kteii méli ¢ip. Bylo prokazano nescetnékrat, ze mikrocipované a
spravné registrované zajmové zvife je s mnohem vétsi pravdépodobnosti Uispé$né shledano
S pivodnim majitelem, nez zvitata bez mikroc¢ipu (Lord et al., 2009; Dingman et al., 2014;
Fatjo et al., 2015). Pro plné vyuziti vyhod, které pfinasi povinné mikro¢ipovani psu, je vSak
nezbytnd spravna registrace téchto zvifat ve spolehlivém registru. Dohledatelnost
mikroCipovanych zvifat k jejich majitelim neni vzdy stoprocentni, jak ukazuje tento
ptispévek, ale také napi. jedna USA studie (Lord et al. 2009), kde bylo dohledatelnych pouze
73% cipovanych zvitat, pfitom 42% mikro¢ipovanych psi nebylo viibec dohledatelnych
Vv registrech. Divodem, pro¢ néktefi mikroc¢ipovani psi nejsou registrovani mize byt napf.
strach nckterych majitelll zvifat z moZzného postihu za pozdé€jsi a eventudlniho opusténi
zvifete, tyrani zvifete. Diivodem, ale v§ak muze byt prosta nevédomost, plynouci z neznalosti
povinnosti Cipované zvife rovnéz zaregistrovat, nebo také neochota splnit dalsi
administrativni zatizeni spojené s pfedchozim cipovanim zvifete. (Rohlf et al.,, 2010)
Propojeni implantace mikroCipu, tedy navstévy veterindrniho 1ékare, ktery Cipovani provede,
s registracnim procesem by mohlo tento problém vytesit, jak uvadi studie (Lord et al. 2009).
Mozna, pokud by byla registrace piimo spojena s mikro¢ipovanim zvifete skrze schvaleného
veterindrniho Iékafe, mohlo by to zvysit pocCet spravnych registraci mikrocipovanych pst.
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Lepsi a intenzivngjSi osvétova Cinnost skrze masova média muze rovnéz pomoci lidem
pfipomenout, aby nezapomnéli registrovat sva ocipovand zvifat. V tomto ohledu hraji
vyznamnou roli praveé také soukromi veterinarni 1ékafti, ktefi provadi mikrocipovani téchto
zvifat a maji tak moznost svym klientim pfipomenout registraci svého zvirete. (Lord et al.,
2009; Dingman et al., 2014). Jiné problémy s registraci jest¢ budou muset byt vyieseny, napf.
v pripadech, kdy zvife méni majitele. Nékteti autofi navrhuji, ze proces registrace zajmovych
zvirat by mél byt napodoben tomu, ktery je vytvoien pro registraci vozidel (Lancester et al.,
2015).

Zavér

Povinné Cipovani zvifat se stava ¢im dal vice popularnéjSim opatfenim pro regulaci chovu
zajmovych zvifat a pro lepsi dohled nad pocty zvifat a snizeni poctu opusténych zvitat. Spolu
S povinnym c¢ipovadnim zvifat je vSak vyzadovéna povinnad registrace takovychto zvifat.
Povinnost registrace ¢ipovanych zvitat je obvykle ponechdvana na samotném chovateli, ktery
vSak nemusi proces registrace viibec uskutecnit a tak je snizena efektivita praktického dopadu
povinného ¢ipovani. Propojeni procesu mikrocipovani piimo s naslednou registraci takového
zvifete mize pomoci se zvySenim poctu spravnych registraci. V ptipad¢, ze by za registraci
¢ipovanych zvitat méli byt zodpovédni veterinarni 1ékafi, je nutné takové tivahy primarné
diskutovat s organizacemi sdruzujici soukromé veterinarni 1ékare.

Podékovani
Podékovani nalezi méstskému ttulku Décin, ktery pro ucely studie poskytl data ze své evidence pst
ptijatych do utulku.
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Vliv ro¢niho obdobi na mortalitu dojnic pfepravovanych na jatky

Effects of Season of the Year on Transport-Related Mortality in Dairy Cows

Simova Veronika, Vecerek Vladimir, Voslarova Eva, Bedanova Iveta

Fakulta veterinarni hygieny a ekologie, Veterinarni a farmaceuticka univerzita Brno

Summary

The number of animals that die during transport to a slaughterhouse or shortly after being delivered
to a slaughterhouse may serve as an indicator of animal welfare during tansport. The aim of this study
was to determine the mortality rate in excluded dairy cows resulting from transport to slaughter in the
Czech republic in the period from 2009 to 2014, and to investigate the effect of season of the year. The
total mortality rate of transported dairy cows amounted to 0,207 % during the monitored period. The
season of the year has a significant impact on the mortality rate among transported dairy cows. The
highest mortality rate (0,284 %) was observed in spring months, contrarily, the lowest mortality rate
(0,137 %) was found in autumn months.

Keywords: dairy cows; mortality; transport; ambient temperature

Uvod

Nedostatky v pé¢i o welfare piepravovaného skotu mohou vést ke zvySené mortalité téchto
zvitat a také ke zhorSené kvalit€¢ z nich ziskaného masa. Proto je velmi dilezité dodrzovat
dasledné pozadavky na pohodu zvifat, uzakonéné v platné legislativeé, a snizit tak stresovou
zatéz prepravovanych zvitrat na co nejnizsi trove.

Byla zjisténa celd tada faktort, které mohou mit na welfare prepravovanych zvifat negativni
vliv (napf. v€k a zdravotni stav zvifat, doba pfepravy, intervaly pro napdjeni, krmeni a
odpocinek, zachazeni se zvitaty pii jejich naklddani a vykladani, hustota osazeni zvifat ve
vozidle, rozmisténi zvifat na lozné ploSe vozidla, konstrukce a vybaveni vozidla, zplisob
tizeni vozidla, mikroklima ve vozidle a dal$i). Nevhodné klimatické podminky predstavuji
vyznamny stresor, kterému musi zvifata pii pfepravé celit. Teplota prostfedi ovliviluje
mikroklima (teplota vzduchu, relativni vlhkost vzduchu, teplotné-vlhkostni index) uvnitf
dopravniho prostfedku. V souvislosti s vlivem teploty prostiedi na ptepravovany skot je tiecba
vzit v ivahu zejména moznost vzniku hypertermie a jeji dopady na fyziologii zvitat (inava,
dehydratace, teplota télesného jadra a dalsi). Teplotni stres je faktorem, ktery prokazatelné
piispiva k vysoké mortalité skotu pii prepravé (Caulfield et al., 2014). Pravdépodobnost
uhynu zvifat se rovnéZ zvySuje, pokud primérna teplota prostfedi klesne pod -15 °C
(Gonzales et al., 2012). Obecné tedy mizeme fici, ze welfare prepravovanych zvifat ohrozuji
teploty mimo termoneutralni zonu charakteristickou pro dany zivocisny druh, tj. jak teploty
prili§ vysoké, tak teploty pfili§ nizké. Je tfeba zohlednit i skutecnost, Ze rozdily v teploté
prostfedi nesouvisi pouze sro¢nim obdobim, ale také se zemépisnou polohou. Navic se
vnimavost skotu na teplotni podminky 1iSi nejen v zavislosti na kategorii pfepravovaného
skotu, ale téz v zdvislosti na plemenné pfislusnosti a produkénim typu skotu. Proto je pfi
sledovéani sezonnich vlivli na welfare prepravovanych zvifat dilezité zohlednit a definovat
specifické okolnosti, za nichz se pfeprava uskuteciuje.

Material a metody

V obdobi let 2009 az 2014 zaznamenavali veterinarni inspektofi pocty vyfazenych dojnic
pfepravovanych na jatky v Ceské republice a rovnéz podty vyfazenych dojnic, které
v souvislosti s timto transportem uhynuly. Udaje shrnujici &isla ziskand ze vsech
uskuteénénych transporttt skotu v Ceské republice ve sledovaném &asovém obdobi byly
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shromdzdény v databazi informacniho centra Statni veterinarni spravy. Ziskana data byla
nasledné exportovana do programu Excel pro statistické zpracovani. Na zaklad¢é ziskanych
vysledkii byly vyhodnoceny rozdily v mirach thynu mezi jednotlivymi ro¢nimi obdobimi
zima — prosinec, leden, tnor) v kazdém roce a pro celé sledované obdobi. Sezonni vliv na
mortalitu vyfazenych dojnic pfepravovanych na jatky byl zjistén na zakladé vypoctu
celkového mnozstvi piepravovanych dojnic a celkového mnozstvi dojnic, které uhynuly
béhem urcitého rocniho obdobi v priabéhu celého sledovaného obdobi a vypoctu miry tohoto
uhynu v procentech. VSechna data byla analyzovana pomoci statistického programu Unistat
6.5. (Unistat Ltd., GB). Statistické porovnani bylo provedeno s vyuzitim chi-kvadrat testu a
kontingenc¢nich tabulek. Pokud cetnost sledovaného znaku byla niz§i nez 5, byl pouzit
Fishertiv exaktni test. Hladina vyznamnosti byla 0,05.

Vysledky a diskuse

Z celkového pocétu 703 733 sledovanych dojnic, piepravovanych na rtizné jatky v Ceské
republice v letech 2009 az 2014, jich 1 538 uhynulo. Uhrnna mortalita vyfazenych dojnic
v souvislosti s piepravou tak ¢inila 0.207 %.

VIiv ro¢niho obdobi na mortalitu pifepravovanych vytazenych dojnic je uveden v tabulce 1.
Ztéto tabulky vyplyva, ZzZe transport vyfazenych dojnic probihal z hlediska poctu
ptepravovanych jedincii v jednotlivych ro¢nich obdobich relativné rovnomérn€, nicméné
pocty uhynulych zvifat se liSily. Graf 2 znédzorfiuje rozdily v thynech vyfazenych dojnic
Vv zavislosti na roénim obdobi. Pfepravované dojnice vykazovaly nejvyssi mortalitu v pribéhu
jarnich mésict (0,284 %), nasledovaly mésice zimni (0,253 %). Mortalita dojnic byla v téchto
ro¢nich obdobich statisticky vysoce vyznamné vys$si nez v 1ét¢ (P = 0,002) a na podzim (P <

v

(0,137 %).

Tabulka 1: Pocet dojnic pfepravovanych na jatky a pocet dojnic uhynulych v disledku této
ptfepravy podle ro¢nich obdobi v letech 2009 az 2014.

Ro¢ni obdobi Jaro Léto Podzim Zima
o Pocet zvirat
Dojnice
pfepravované 175184 170732 180 865 176 952
uhynulé 497 346 247 448

Pokud porovname nase vysledky se zavéry piedchozich studii (napi. Vecerek et al., 2006),
které davaly zvySenou miru thynu skotu pfi pfepravé do souvislosti pfedevsim s teplotnimi
extrémy, je patrné, Ze doslo k urcitému posunu. V soucasné dobé se zdaji byt rizika spojena
s extrémnimi teplotami dobife zvladnutd, coz v praxi znamend, Ze pfepravni podminky byly
Vv tomto ohledu patficné ptizplisobeny pozadavkim ptislusnych ro¢nich obdobi. Cernicchiaro
et al. (2012) dospéli k zavéru, ze vykyvy teplot, obvykle pozorované bé¢hem podzimu a
Casného jara, mohou mit vliv na zdravotni stav a uzitkovost skotu, u kterého doslo v dusledku
dlouhodobého transportu k vdhovému Ubytku. V rdmci nasi studie jsme nejvyssi miru thynu
piepravovanych dojnic zaznamenali v jarnich mésicich, nasledovaly mésice zimni. Divodem
muze byt sniZzena kvalita krmiva v jarnim obdobi, oslabena imunita zvifat na ptelomu zimy a
jara a rovnéz zvySeny vyskyt respiracnich infekci v tomto obdobi.
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Graf 1: Mortalita dojnic ve vztahu k ro¢nimu obdobi v letech 2009 az 2014.

Zavér

Pokud jde o souvislost mezi mirou thynu pfepravovanych dojnic a roénim obdobim, ndmi
jsme zaznamenali v jarnich mésicich (jiné studie spojuji vys$si mortalitu spiSe s obdobimi
teplotnich extrémi — tj. Sletnim a zimnim obdobim, kdy se teploty pohybuji mimo
termoneutralni zonu). Mortalitu dojnic pfi pfepravé je mozné dale snizit, pokud budou
disledné dodrzovany vSechny pozadavky na welfare zvitat pti piepravé. Aby se zabranilo
zvySené mortalité¢ zvifat v jarnich mésicich, je tfeba zlepSit kvalitu krmiva podavaného
Vv tomto obdobi a pribézné pefovat o kondici zvifat tak, aby byla schopnad uspésné celit
pfepravnimu stresu.
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Rozdily v ihynech kriit p¥i prepravé na jatky béhem roku

Differences in Mortality Rates of Turkeys Transported
to the Slaughterhouse During the Year

Machovcova Zuzana, 'Voslarova Eva, Bedanova Iveta, 2Malena Milan,
Vederek Vladimir

Fakulta veterindrni hygieny a ekologie, Veterinarni a farmaceuticka univerzita Brno
2Statni veterindrni sprava CR

Summary
Mortality of turkeys transported for slaughter was observed in individual months in the period from
2009 to 2014. The overall mortality of turkeys in relation to their transport was 0.147% in the
monitored period. However, the mortality rates varied in individual months, they ranged from 0.055%
to 0.321%.

Keywords: turkeys; mortality; transport

Uvod

Pteprava krat na jatky tvoii vyznamny podil v piepravé dribeze. Béhem procesu nakladani,
pfepravy a vykladani je dribez vystavena mnoha potencidlné stresujicim faktorim, které
zhorSuji troven welfare pfepravovanych ptakli a mohou vést az k pfipadnym thyniim jedinct
(Nijdam aj., 2004). Negativni vliv pfepravniho stresu se promita i do snizené kvality krtiho
masa (Owens a Sams, 2000). V Ceské republice se vlivem piepravniho stresu ptisobiciho na
krity béhem piepravy zabyvali Voslafova aj. (2006) a Voslafova aj. (2007). Urovni Ghynd
krat od odchytu az po ¢as porazky se v zahrani¢i dale zabyvali Prescott aj. (2000), Petracci aj.
(2006) a Weeks (2015). Cilem piedlozené prace bylo analyzovat pocet ptepravenych kriit na
jatky v jednotlivych mésicich v pribéhu roku a pocet uhynulych jedincti v souvislosti s touto
piepravou v Ceské republice v obdobi let 2009 az 2014 a posoudit tak vliv mésice piepravy
na uroven uhyni.

Material a metody

Ve spolupraci se Statni veterinarni spravou CR jsme v obdobi let 2009-2014 sledovali podty
kriit pfepravenych na jatky v Ceské republice a poéty uhynulych jedincti v souvislosti s touto
piepravou. Ziskané Uidaje jsme dale analyzovali pro jednotlivé mésice v roce. Pro kazdy mésic
vroce byla také zjisténa primérma mésiéni teplota ze zaznami  Ceského
hydrometeorologického tustavu. Vysledky byly statisticky vyhodnoceny pomoci programu
Unistat v. 6.5. (Unistat Ltd., GB). Porovnani cetnosti uhynl transportovanych krit mezi
jednotlivymi mésici za celé sledované obdobi 2009-2014 bylo provedeno pomoci procedury
2x2 kontingenéni tabulky a y? testu (Zar, 1999).

Vysledky a diskuse

V Ceské republice bylo v obdobi let 2009-2014 celkem prepraveno 762 789 kriit, z nichz 1
125 (0,147 %) jedincti uhynulo v souvislosti s touto pfepravou. Uroveii Gthynii kriit je v nami
sledovaném obdobi niZ8i, nez zjistili Voslarova aj. (2006) a Voslatova aj. (2007), kteti
analyzovali thyny krtut v obdobich 1997-2004 a 1997-2006 a zjistili thyny na urovni 0,280

vvvvvv

jsou vyrazné€ nizsi, nez zjistili Petracci aj. (2006) v Italii (0,38 %).
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Poéty krut prepravenych na jatky v Ceské republice a podty jedinct uhynulych v souvislosti
S touto piepravou v zavislosti na kalendafnim mésici ndmi sledované¢ho obdobi jsou uvedeny
v Tabulce 1. Byl zjistén statisticky vyznamny rozdil v thynech krat pifi pieprave
Vv jednotlivych mésicich, kdy se uroven thynd pohybovala v rozmezi 0,055 % (listopad) az
0,321 % (kvéten). Nejvyssi thyny byly zjistény v obdobi od kvétna do zafi, kdy primérna
meésicni teplota, pii které se preprava uskuteCtiovala, piesahovala 12,77 °C. K podobnym
vysledkiim dospéli Petracci aj. (2006) v Italii, kteti zjistili vyrazné vySsi mortalitu u krat pii
ptepravé v 1ét€ (0,52 %). ZvySeny vyskyt thyna krit byl dale pozorovan i pfi pramérné
mesicni teploté -1,95 °C v lednu (0,221 %). Obdobné Vecerek aj. (2006), ktefi sledovali
tthyny brojlerovych kufat pfi pfepravé na jatky v Ceské republice, zjistili zvySenou mortalitu
jak v zimnich tak i v letnich mésicich. ZvySenou mortalitu autofi vysvétluji negativnim
dopadem velmi vysokych nebo naopak extrémné nizkych teplot na welfare piepravovanych
brojler. VIliv sezénnich zmén teplot se muze liSit vzhledem k riznym klimatickym
podminkam v riznych oblastech. Teplotni stres se vSak vyznamné podili na celkovém stresu
plsobicim na dribez béhem ptepravy. Prikazny nardst mortality u driibeze pfi prepravé je
spojovan s teplotami nad 15 °C a pod 5 °C, stejné tak se pfi téchto teplotach zvysuje riziko
poranéni (Nijdam aj., 2004).

Tabulka 1: Uhyny krt pii piepravé v zavislosti na kalendafnim mésici roku a primérné
mésicni teploté prostiedi.

Mésic Primérnad mési¢ni | Poclet pfepravenych | Pocet uhynulych | % uhynulych

teplota (°C) krit krit kriit
1 -1,950 39431 87 0,221
2 -1,550 50313 46 0,091
3 3,383 80293 64 0,080
4 9,483 71106 103 0,145
5 12,767 59552 191 0,321
6 16,200 50598 116 0,229
7 18,550 41449 63 0,152
8 17,500 49097 143 0,291
9 13,300 45475 113 0,248
10 7,917 49914 48 0,096
11 4,650 92964 51 0,055
12 -0,433 132597 100 0,075

Zavér

Studie prokazala negativni dopad vysokych i nizkych teplot okolniho prostfedi na thyny krit
pfi pfepravé. V praxi je Zadouci upravit podminky pifepravy krit s ohledem na o¢ekavanou
teplotu prostiedi béhem ptepravy, zejména zajistit ochranu krat pfed plisobenim teplotnich
extrémil. SniZeni expozice krit extrémnim teplotdm a zajisténi dobrych podminek pfi
prepravé fadime mezi dulezité faktory, které vedou k redukci po¢tu uhynulych krat béhem
pfepravy na jatky.
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Hodnoceni urovné welfare volné Zijicich druhi zvirat pomoci
neinvazivnich metod

Assessing the Welfare of Wild Animals Using Non-Invasive Methods

Malikova Martina, Voslaiova Eva, Vecerek Vladimir

Fakulta veterinarni hygieny a ekologie, Veterinarni a farmaceutickd univerzita, Brno

Summary

The aim of this study was to review available methods of assessing the animal welfare using non—
invasive methods, namely determining stress markers in different biological materials (feces, urine,
saliva, hair, milk). The paper emphasizes advantages of non-invasive methods in comparison to the
traditional use of invasive methods in stress assessment. Invasive methods are usually based on blood
sampling which can cause additional stress to animals. Furthermore, blood sampling can be difficult if
not impossible at all in some wild and zoo animals.

Keywords: stress; welfare; non-invasive methods; wild animals; feces

Uvod

Jednim ze zakladnich piedpokladt k zajisténi optimalnich podminek pro Zivot zvifete je snaha
co nejvice omezit negativni ptisobeni stresu (Mostl and Palme, 2002). Je vSeobecné zndmo, ze
stresova odpoveéd’ vyvolana stresory rizné povahy ovliviiuje v ur€ité mife vSechny biologické
systémy, které se nasledné snazi urCitymi mechanismy udrzet homeostazu v téle zvifete
(Moberg, 2000). Dlouhodobé¢ pilisobeni stresu mlize nejen negativné ovlivnit chovani jedince,
ale v prvé fadé snizit jeho odolnost vié¢i onemocnénim (Millspaugh and Washburn, 2004).
Termin welfare zvifat je aktivné diskutovan nejen ve védecké sféfe, ale 1 ve spolecnosti
obecné (Mostl and Palme, 2002), a se zvySujicim se zajmem zlepsit danému zvifeti podminky
pro Zivot roste i snaha védcil zjistit, jak efektivné méfit stres a tim hodnotit Groven welfare
zvitat.

Metody hodnoceni urovné stresové odpovédi

Stres podstatné ovliviiuje riizné télesné funkce. Byl prokazan jeho negativni vliv na ¢innost
vnitinich organd, imunitni systém, reprodukci i chovani zvifete (Sapolsky et al., 2000).
Jednotlivec, ktery se vyrovnava s pusobenim uritého stresoru, vykazuje stresovou reakci,
ktera je tvofena fadou fyziologickych a behavioralnich zmén. Hlavnim mediatorem stresové
odpovédi je hypotalamo-hypofyzarni osa (Sapolsky et al., 2000), ktera zapficinuje mimo jiné
uvolnéni glukokortikoidnich hormontd (Goymann et al., 1999), z nichZ jsou nejvyznamnéjsimi
metabolity, které jsou druh od druhu v rizném poméru vylucovany do krve (Mon Holst, 1998)
a jinych biologickych materidli, konkrétné do moci, slin, mléka, srsti, fécés apod.
V soucCasnosti existuje mnoho metod, kterymi lze hodnotit uroven stresové odpovédi u
pozorovaného jedince. Doposud vSak nebyla nalezena ta jedind spravnd a piesnd, kterd by
uroven této odpovédi plné zhodnotila (Hofer and East, 1998). Nejuzivanéjsi metodou, kterou
muzeme kvantifikovat urovein pulsobeni stresu na organismus, je stanoveni stresovych
ukazateld z krve (Palme et al., 2005). Ne vzdy je vSak pouziti této invazivni metody Zadouci.
Odbér krve samotny ptsobi jako silny stresor a dokonce je vétSinou nemozné, nékdy az
nebezpecné, takovyto odbér provést u nékterych zoo a volné Zijicich zvitat (Palme and Mostl,
1996; Palme et al., 1999; Palme et al., 2005; Arias et al., 2013). Dalsi nevyhodou odbéru krve
je skuteCnost, ze naméfené koncentrace metaboliti vypovidaji pouze o aktudlnim stavu
zvitete, méti tedy akutni stres, a pokud je brano v tivahu, ze vylucovani glukokortikoidnich
hormonii podléha cirkadianni pulzaci, nevypovidaly by naméfené hodnoty exaktné¢ o
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endokrinnim statusu zvifete (Sapolsky et al., 2000; Touma and Palme, 2005). Nejen Ze je tedy
odbér krve bolestivou, stresujici a mnohdy neproveditelnou metodou, ale i metodou, ktera
nedokaze zhodnotit uroven stresové odpovédi za delsi ¢asovy tsek. V poslednich letech se
stdvaji mnohem vice vyuzivanymi neinvazivni metody hodnoceni Grovné stresové odpovédi,
které¢ jsou aplikovany na stidle se zvySujici poCet druhli laboratornich, z4jmovych,
hospodaiskych nebo zoo a volné Zzijicich zvifat, a jsou dale Siroce uzivany pro vyjadieni
vztahu mezi endokrinnim a behavioralnim statusem zvifete (Touma and Palme, 2005). Na
rozdil od metod invazivnich zohlediuji kolisani v hladinach metabolitli béhem dne (Palme,
2005; Palme et al., 2005) a mé&fi ptisobeni stresu za del$i ¢asovy usek, méfi tedy chronicky
stres, ktery presnéji vypovidd o endokrinnim statusu jedince. Oproti metoddm invazivnim
maji fadu dal$ich vyhod. Pfedev§im mohou byt odebrany jednoduse, bez vétsi manipulace se
zvitetem, opakované od jednoho jedince a dokonce i u velmi malych zvifat (Touma and
Palme, 2005). Napiiklad jak uvadéji Palme et al. (2005), sbér vzorkl fécés je nenaroény,
zvife nevyruSuje a zbyte¢né nestresuje a umoznuje odebirat vzorky opakované¢ a po dlouhy
casovy interval. Navic jsou vzorky fécés reprezentovany smeési riznych metabolith
glukokortikoidii z krevni plazmy a tim poskytuji jednotny obraz o funkci nadledvin
(Goymann et al., 1999). Dalsi vyhody neinvazivnich metod dale uvadéji Goymann (2005) pro
ptaky, Narayan (2013) pro obojzivelniky a Hodges et al. (2010) pro savce. Mimo odbéru
vzorkd fécés, mizeme k analyzam pouzit i vzorky srsti, moci, slin anebo mléka, avSak odbér
takovychto vzorkidl vyzaduje ur€itou miru manipulace se zvifetem a mohou byt tedy pouzity
pouze Vv nékterych ptipadech (Mostl and Palme, 2002), coz podstatné limituje jejich praktické
vyuziti u zoo a voln¢ zijicich zvitat podobné jako u metod invazivnich. Je nutné mit také na
paméti, ze mezi druhy existuji znacné rozdily v mnozZstvi vylucovanych metabolitd do
jednotlivych biologickych materiald. Napt. Palme et al. (2005) uvadéji, ze se mnozstvi
metabolitli vyloucenych ve fécés druh od druhu znacné 1isi (od pouhych 7 % u prasat po 86 %
u kocek). U nékterych druhli (kocek nebo potkanll) je vysoké procento obsazeno ve
vyloucenych vykalech, zatimco u jinych (ovce, prase, pes nebo slon) je hlavni cestou
eliminace mo¢. Navic metabolismus a samotna exkrece steroidnich hormonti Se mezi
jednotlivymi druhy i pohlavim zna¢né 1isi (Touma et al., 2003; Palme, 2005; Palme et al.,
2005). Pti volbé odebiranych vzorkl je tedy nezbytné nutné zohlednit, od jakého druhu
zvitete bude vzorek odebiran (Palme, 2005).

Zavér

Na zédkladé¢ vySe uvedenych skuteCnosti je zifejmé, Ze neinvazivni metody stanoveni
steroidnich hormoni mohou byt povaZovany za nejvhodnéj$i metodu hodnoceni urovné
stresové odpovédi u volné zijicich druhii zvifat a mohou tak pfispét nejen ke zlepSeni welfare
pii jejich chovu v zajeti, ale 1 pti dalSich pravdépodobné velmi stresujicich situacich, jakymi
jsou napfiklad jejich transport a manipulace s nimi v zoologickych zahradach.
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Summary

T-2 toxin, a trichothecenes mycotoxin, is produced by microscopic fungi Fusarium spp. Feeding with
plant feed contaminated with mycotoxins represents a risk for fish health. In this study we assessed
the effect of two concentration (1 mg.kg™ and 1.8 mgkg®) of T-2 toxin containing feed on
haematological parameters in rainbow trout after subchronic 28-day exposure. We recorded
significantly (P < 0.01) increased red blood cell count (RBC) in the concentration 1 mg.kg-1 and 1.8
mg.kg-1 compared to control and statistically significant (P<0.01) decrease of levels of haemoglobin
among control group and tested groups 1.8 mg.kg™ and among both tested groups each other. The
statistically significant (P<0.01) lower values of mean corpuscular haemoglobin value (MCH) and
mean corpuscular volume (MCV) were observed in both group. In group 1.8 mg.kg™ arrived to
statistically significant (P<0.05) decrease of (MCHC). Packed cell volume (PCV) did not decrease
statistically significant in both tested groups. We analysed also leucogram. These results show that
estimated T-2 toxin content limit in feed mixtures for salmonids fish should be up to 1 mg.kg™.

Keywords: trichothecenes; mycotoxin; hematotoxic effect; rainbow trout

Introduction

T-2 toxin belongs to the group of trichothecenes mycotoxins type A, which are produced by
microscopic fungi Fusarium. Toxic effect of T-2 toxin on humans and animals has been
proved. In this context, its neurotoxicity, hepatotoxicity, immunotoxicity, toxic effects on
reproduction and its ability to reduce body weight is mentioned (Marasas a kol., 1969; Bondy
a Pestka, 2000; Grizzle a kol., 2004). T-2 toxin significantly affects haematological
parameters, causes histopathological changes and has an impact on feed conversion and
weight gain in fish. (Manning a kol., 2003; Balogh a kol., 2009).

Material and Methods

95 pieces of rainbow trout (Oncorhynchus mykiss) (260 + 30 g) were used for the experiment.
Fish were divided into five tanks of 1 m*, where the control group (n = 19) was in one tank,
the first experimental (n = 36) and the second experimental group (n = 40) each occupied two
tanks. Tanks filled with tap water left to stand were connected to the recirculation system.
Light regime in fish took place in the system 12:12 h light:dark cycle. During the two-week
acclimatization and during the experiment the fish were fed by diets on total amount of 1% of
their weight twice a day. The control group received feed without the presence of T-2 toxin,
while the experimental groups received feed with two concentrations (1 and 1.8 mg.kg-1) of
T-2 toxin (Sigma-Aldrich, St. Louis, MO). The water temperature during the experiment
varied from 14.5 to 15.5 ° C, oxygen saturation from 88.1 to 97.2% and a pH of from 7.3 to
8.2. Chemical indicators of water were determined as follows: total ammonia 0.1 to 0.6 mg /
L, 40 mg NO3-/ L NO2- 0.5t0 0.15 mg/ L and CI- 16 mg / L. After finishing the test (after
28 days) blood of the fish was drawn for hematology. There was also an analysis of
mycotoxins in the feed by liquid chromatography. Statistical analysis of gained data was
performed by using the 5.6 Unistat for Excel programme.
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Results
The results of hematological examinations are shown in Table 1.

Table 1: Hematological parameters in rainbow trout after 28-day exposure of two
concentrations of T-2 toxin 1 mg.kg-1 (n = 36) and 1.8 mg.kg-1 (n = 40) and in control group
(n = 19). Data are presented as mean + standard deviation. Highly significant differences
(p<0.01) among the various test groups are labelled with different letters of the alphabet.

parameter control T-2 toxin | T-2 toxin
1 mg.kg 1,8 mg.kg?
number of | 1,30 + 1,76 + 19+
erythrocytes 0,186% 0,280° 0,407°
[10%2/1]
hemoglobin [g/l] | 85,80 + 80,7 + 65,1 +
6,202 7,522 11,95°
hematocrit [I/1] 0,31 + 0,28 + 0,28+
0,0462 0,055° 0,077°
MCH [p/g] 66,10 + 47,2 + 35,4 +
11,572 9,29° 7,69°
MCV [fl] 2475+ 159,5 + 154,9 +
52,944 39,25° 58,68 "
MCHC [I/l] 0,27 + 0,30 + 0,25+
0,0432 0,0462 0,071°

The number of erythrocytes was significantly (P <0.01) increased at both concentrations of
mycotoxin compared to the control. There was also a statistically significant decrease in
hemoglobin (P <0.01) between the control and the group with a concentration of T-2 toxin 1.8
mg.kg . There were no statistically significant differences in hematokrit values. A statistically
significant decrease (P <0.01) in the values of MCH was observed between the control and
the tested concentrations. A statistically significant decrease (PH <0.01) in values of MCV
occurred at both tested concentrations compared to the control. At the concentration of 1.8
mg.kg? there was a statistically significant (P <0.05) decrease in MCHC values compared to
the control and the concentration at 1 mg.kg™.

Discussion

The results of hematological examination proved negative effect of T-2 toxin on red blood
cell indices. A significant increase in (P <0.01) the number of erythrocytes in both tested
concentrations in comparison with the control indicates increased erythropoiesis under stress
induced by exposure to mycotoxin. Significant decrease (pH <0.01) in hemoglobin between
the control group and the two tested concentrations may indicate a nutritional stress (Hlophe
and Moyo, 2014) or low protein diets (Sakthivel, 1988; Qiang et al. 2013), respectively low
usability of protein feed as in our case. The weight of the tested fish at the end of the
experiment was lower than in the control group. Increased number of erythrocytes, together
with a low content of hemoglobin causes a statistically significant decrease (P <0.01) in the
values of MCH and MCHC observed among the tested groups. Reducing the value of MCV
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may indicate a qualitatively impaired erythropoiesis. In both the tested groups there was
proved mild not statistically significant decrease in hematocrit. Similar results were achieved
by Manning et al. (2003) in Ictalurus punctatus fed by diets containing T-2 toxin; moreover he
stated that low hematocrit is the result of damage of hematopoietic parts anterior kidney.

Conclusion

Our study confirmed the increased susceptibility of rainbow trout to the effects of T2 toxin
contained in the feed. The tested concentrations of 1 mg.kg™ and 1.8 mg.kg™ induced changes
in some hematological indices in red blood cells.
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Vliv kombinace tramadolu hydrochloridu a naproxenu sodného na rana
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Summary

The aim of this study was to perform the fish embryo acute toxicity (FET) test on zebrafish (Danio
rerio) and the early life stage toxicity test on common carp (Cyprinus carpio) with mixture of tramadol
hydrochloride and naproxen sodium and assess their effect on fish early life stages. The FET was
performed using method inspired by OECD guideline 236. Embryo-larval toxicity test with C. carpio
was performed according to OECD guideline 210. Hatching was significantly influenced in both acute
and subchronic toxicity assays. Subchronic exposure influenced also mortality, early ontogeny, both
morphometric and condition characteristics and caused changes in antioxidant enzyme activity and
increased lipid peroxidation. The LOEC value was found to be 10 ug/l of these substances.

Keywords: aquatic contamination; Danio rerio; Cyprinus carpio; toxicity test; oxidative stress

Uvod
Hlavnim zdrojem rezidui 1é¢iv v povrchovych vodach je nizkd Uc¢innost jejich odstranéni
Vv Cistirnach odpadnich vod.

Naproxen sodny (NS) patii do skupiny nesteroidnich antiflogistik. Jeho rezidua jsou
v povrchovych vodach pravidelné detekovana. Verlicchi et al. (2012) naméfili 11 pg/l
naproxenu VvV nemocnic¢nich odpadnich vodach v Itdlii. Tramadol hydrochlorid (TH) ptsobi
jako agonista na p-opioidnich receptorech a =zaroven blokuje zpétné vychytavani
noradrenalinu a serotoninu (Raffa et al., 1992). Kasprzyk-Hordern et al. (2009) naméfili
koncentrace tramadolu v odpadnich vodach ve Velké Britanii > 30 pg/l. Naproti tomu, Wick
et al. (2009) naméfili koncentrace tramadolu 0,24 pg/l na odtoku z Cistirny odpadnich vod
v Némecku.

Cilem prace bylo zhodnotit vliv kombinace tramadolu hydrochloridu a naproxenu sodného na
rana vyvojova stadia ryb.

Material a metody

Byly provedeny 2 testy toxicity. Koncentracni fada byla zvolena 10; 50; 100 a 200 pg/l u
obou testl toxicity a byla odvozena na zéklad¢ environmentéalnich koncentraci sledovanych
latek. Kazda koncentrace se sklddala z obou testovanych latek ve stejném poméru. Nejprve
byl proveden test embryonalni toxicity s embryi D. rerio dle modifikované metodiky OECD
236 (OECD, 2013). V prub¢hu testu byla hodnocena mortalita a subletalni endpointy (Nagel,
2002).

Test embryo-larvalni toxicity byl proveden na kapru obecném (C. carpio) dle metodiky
OECD 210. Test byl ukon¢en po 32 dnech. V pribéhu testu byly pravidelné odebirany vzorky
pro hodnoceni délko-hmotnostnich parametrti, rychlosti vyvoje, vyvojovych deformit a
histopatologické vySetieni. Na konci testu byly dale odebrany vzorky pro stanoveni aktivity
antioxidac¢nich a detoxika¢nich enzymii a lipidni peroxidace.
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Vysledky a diskuze
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koncentracich 50 a 200 pg/l pozorovany zadné dalsi zmény ve srovnani s kontrolou.

Subchronické pisobeni kombinace TH a NS na embryolarvalni stadia C. carpio se projevilo
zvySenou mortalitou v nejvyssi testované koncentraci 200 pg/l. Dale byla u testovanych
skupin ve srovnani s kontrolou pozorovana retardace vyvoje (graf 1) a morfologické
anomalie. Histopatologické vysetieni odhalilo zmény na zabrach a kazi.

Rovnéz byl pozorovan pokles v aktivit¢ glutation-peroxidazy (GPx) a glutation-S-transferazy
(GST) (graf 2). Stancova et al. (2015) sledovali vliv naproxenu na parametry oxidativniho
stresu u juvenilnich D. rerio béhem 14denniho experimentu. Jiz po 3 dnech expozice bylo
pozorovano signifikantni zvySeni GPx a GST v koncentracich 1 a 10 pg/l ve srovnani s
kontrolou. Aktivita téchto enzymul se na konci testu vratila do normalu. Snizeni aktivity
sledovanych enzymi v ndmi provedené studii mohlo byt nasledek vyCerpani organismu po
dlouhodobém piisobeni testovanych latek. Navic byl testovan efekt dvou latek ve smési, coz
mohlo diky chemickym interakcim mezi témito latkami negativni efekt polutantl zesilit.

Hodnoty TBARS byly signifikantné vyssi v koncentracich 50 (p<0,05) a 100 ug/l (p<0,01) ve
srovnani s kontrolou, coz poukazuje na zvySenou lipidni peroxidaci po piisobeni polutantii.

Early ontogeny
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Graf 1: Vyskyt jednotlivych vyvojovych stadii v kontrole a exponovanych skupinach u
C. carpio.
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Graf 2: Aktivita GST a GPx u C. carpio po subchronickém pusobeni kombinace tramadolu
hydrochloridu a naproxenu sodné¢ho (** pro p<0,01).
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Zavér
Vysledky testu subchronické toxicity potvrzuji, ze i nizké koncentrace rezidui léciv
VvV povrchovych vodach mohou mit nezanedbatelny vliv na organismy vodniho prostiedi.
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Vliv tonalidu na vybrané ukazatele sledované u pstruha duhového
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Effect of Tonalide Exposure on Selected Indices in Rainbow Trout
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Summary

The aim of this study was to assess the effects of subchronic tonalide exposure on selected indices in
rainbow trout (Oncorhynchus mykiss) and zebrafish (Danio rerio). For 2 month, Danio rerio at initial
age of 30 days were exposed to tonalide at environmental concentrations (50; 500; 5 000 and 50 000
ng/l). At the end of the experiment, the fish were killed, immediatelly frozen and stored at -85 °C.
Selective oxidative stress markers and vitellogenin concentrations were measured in whole body
homogenates. Another experiment was performed on rainbow trout (Oncorhynchus mykiss). Tonalide
was added to feed at environmental concentrations (854 and 8 699 ng/g) during a 6 weeks subchronic
test. At the end of experiment, blood samples were taken and plasma samples were used for
determination of vitellogenin. Selected tissues samples were used for analysis of oxidative stress
markers. We observed significant changes in most of oxidative stress markers in zebrafish. We do not
confirmed effect of tonalide exposure on vitellogenesis in rainbow trout and zebrafish.

Keywords: polycyclic musk compounds; oxidative stress markers; fish; vitellogenesis

Uvod

Musk slouceniny (tzv. syntetické analogy pizma) se fadi do skupiny relativné novych
syntetickych perzistentnich organickych polutanti. Uvedené slou¢eniny se rozsitené vyuzivaji
jako vonné slozky v pfipravcich pro osobni potfebu nebo riznych disticich a pracich
prostiedcich. Jejich produkce se celosvétové neustdle zvySuje a v soucasnosti se pohybuje
okolo 10 000 tun ro¢né. Hlavnim zdrojem kontaminace je pfedev§im masivni pouZzivani
vyrobkd pro osobni péci a riznych detergentli. Musk slouceniny Ize detekovat jak ve vodé,
tak i vsedimentu a odtud mohou dale vstupovat do potravniho fetézce a kumulovat se
Vv tkanich vodnich organismi (Vavrova et al. 2010). Musk slouceniny vykazuji obecné
relativné nizkou akutni toxicitu pro vodni organizmy. Riziko pfedstavuje predevsim
dlouhodobéd expozice environmentdlnim koncentracim. V dlouhodobych toxikologickych
studiich provadénych na vodnich organizmech bylo potvrzeno, Ze musk slouc¢eniny mohou
fungovat jako potencionalni endokrinni disruptory. U vybranych druht ryb byly zaznamenany
histopatologické zmény na gonadach a zaroveil byla potvrzena indukce syntézy vitellogeninu
(VTG) v jatrech samci (Yamauchi et al. 2008). Mimo jiné bylo zjisténo, ze musk slouceniny
mohu u ryb podpofit tvorbu reaktivnich kyslikovych radikalt a nasledné indukovat oxidativni
stres. Zmény antioxida¢niho ochranného systému pak mohou vést k poruSeni struktury

dilezitych biomolekul, zpisobovat poruchy vyvoje nebo zpomaleni ristu (Fernandes et al.
2013).

Material a metody
Hodnoceni G¢inkii tonalidu bylo realizovano v ramci dvou subchronickych testl toxicity, ve
kterych byl testovan ucinek tonalidu aplikovaného ve vodé a v krmivu. V prvnim testu byly
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po dobu 2 meésici exponovany juvenilni stddia déania pruhovaného ucinkiim tonalidu
aplikovaného ve vodé (v rozmezi 50 — 50 000 ng/l). Po ukonceni testu byly odebrany vzorky
ryb pro analyzu ukazateli oxidativniho stresu (glutathion reduktaza — GR, glutathion
peroxidaza — GPX, glutathion S-transferaza — GST, lipidni peroxidace stanovena pomoci
kyseliny thiobarbiturové — TBARS a katalaza — CAT). Dale bylo provedeno kvantitativni
stanoveni VTG v celotélnich homogenatech metodou ELISA za vyuziti komeréniho kitu.
V druhém testu byl v prabéhu 6 tydni hodnocen tc¢inek tonalidu v krmivu (854 a 8 699 ng/g)
na vybrané ukazatele pstruha duhového. Kontrolni skupina byla krmena komerénim krmivem
bez pridavku tonalidu. Ryby byly umistény v recirkula¢nim systému a krmeny 2x denné
v davce 1% celkové hmotnosti ryb. Po ukonceni experimentu byl proveden odbér krve a
nasledné bylo v plazmé samcu provedeno stanoveni VTG s vyuzitim ELISA kitu. Pohlavi ryb
bylo uréeno makroskopicky pfi pitvé. Ve vybranych tkdnich pak byla provedena analyza
ukazatel oxidativniho stresu (GR, GPx, GST, CAT, TBARS). Koncentrace testované latky
v krmivu 1 ve vodé byla ovéfena pomoci plynové chromatografie s hmotnostni detekei.
Statistické zpracovani ziskanych vysledkidl bylo provedeno pomoci statistického programu
Unistat 5.6.

Vysledky a diskuze

Vysledky ukazateli oxidativniho stresu analyzované u dania pruhovaného jsou uvedeny
v tabulce 1. Statisticky vyznamné zmény byly zjistény pouze v piipadé GPx, GST a TBARS.
U ostatnich ukazatelti nebyly zjistény signifikantni zmény, a proto nejsou v tabulce uvedeny.
V tabulce 2 jsou uvedeny vysledky analyzy VTG zexperimentu na daniu pruhovaném.
Vitellogenin byl analyzovan v deseti vzorcich zkazdé skupiny, pozitivni nalezy byly
zaznamenany Vv kontrole i experimentalnich skupinach s vyjimkou koncentrace 50 ng/l.
Nejvyssi koncentrace byly zaznamenany ve skupinach vystavenych 5000 a 50 000 ng/l
testované latky.

Tabulka 1: Vysledky oxidativniho stresu u dania pruhovaného (* p < 0,05; ** p <0,01).

GPx GST TBARS
skupina (nmol/min/mg protein) | (nmol/min/mg protein) (nmol/qg)
kontrola 67,77£10,21 198.,27+6,90 70,10+10,33
50 ng/I 26,08+1,23* 177,87+2,23 107,18+15,56
500 ng/I 24,69+1,59%* 188,09+3,51 261,89+28,91%*

5 000 ng/I 32,06+1,22 186,02+9,36** 136,54+14,51**
50 000 ng/l 25,76+0,88** 157,68+3,04 261,42+24,16

Tabulka 2: Obsah vitellogeninu (VTG) v celotélnim homogenatu dania pruhovaného.

skupina pocet pozitivnich vzorki/ rozmezi analyzovanych
% pozitivnich vzorkl koncentraci VTG (ng/ml)
kontrola 1/10 2 389,0
50 ng/l 0/0 -
500 ng/I 1/10 2 788,3
5000 ng/I 2/20 1437,3-6511,8
50 000 ng/l 3/30 497,0 — 8 966, 4

Pti analyze jednotlivych tkani ziskanych v rdmci experimentu se pstruhem duhovym nebyly
zjistény zadné statisticky vyznamné zmény mezi skupinami. Déle byla provedena analyza
VTG, ziskané vysledky jsou uvedeny v tabulce 3. Pozitivni nélezy byly zaznamendny ve
vSech skupinach vcetné kontroly. Pfekvapivé pozitivni nalezy v kontrolni skupiné mohou byt
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zpusobeny puvodem testovanych ryb, které pochazely z komercni farmy, kde mohly byt
vystaveny pusobeni latek s endokrinnimi u¢inky. Podobny zavér byly zaznamenédn v praci
kolektivu autort Haluzova et al. (2009), ktefi detekovali VTG ve vzorcich plazmy kapra
obecného, ktery pochézel z kontrolni skupiny.

Tabulka 3: Obsah vitellogeninu (VTG) v plazmé¢ pstruha.

skupina pocet pozitivnich vzorka / rozmezi analyzovanych
% pozitivnich vzorki koncentraci VTG (ng/ml)
kontrola 4120 303,2-985,9
854 ng/g 5/25 173,1-945,0
8 699 ng/qg) 3/15 361,9 - 609,8

Zavér

Ze ziskanych vysledkil je patrné, ze vyznamnéjs$i zmény byly zaznamenany v ptipadé testu
toxicity na daniu pruhovaném, kde expozice tonalidu zpusobila indukci antioxidacnich a
detoxikacnich enzym@. Nami zjisténé vysledky se shoduji se zavéry uvadénymi v literatufe,
které potvrzuji, ze tonalid aktivuje detoxika¢ni mechanismy v organismu a je schopen dale
indukovat oxidativni stres. Z vysledkd analyzy VTG je zfejmé, je tonalid v testovanych
koncentracich neptisobi jako endokrinni disruptor.

Podékovani
Studie byla finan¢né€ podpotena projektem IGA 248/2015/FVHE.
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Vliv fluorochinolonu enrofloxacinu na parametry oxidativniho stresu
u dania pruhovaného (Danio rerio)

Effect of Fluoroquinolone Enrofloxacin on Oxidative Stress Parameters
in Zebrafish (Danio rerio)
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Summary

The aim of this study was to assess the impact of enrofloxacin on oxidative stress parameters in
zebrafish (Danio rerio). The test was performed according to the OECD Guideline No. 215 (Fish,
Juvenile Growth Test). Enrofloxacin belongs to the group of fluoroquinolone chemotherapeutics. This
group of antimicrobial drugs is frequently detected in the aquatic environment in relatively high
concentrations. A semistatic method was used, with bath replacement twice daily. The test was
completed after 14 days. The three-month-old individuals of zebrafish were placed in twelve 30liter
test aquaria with 30 specimens in each aquarium. The tested concentrations were 5.0, 10.0, and 500.0
ug/l of enrofloxacin. Glutathione peroxidase (GPx), glutathione reductase (GR), glutathione S-
transferase (GST), and lipid peroxidation (TBARS) were investigated to determine the effects of
enrofloxacin on oxidative stress in zebrafish. The results of our study indicate that subchronic
exposure of zebrafish to tested concentrations of fluoroquinolone enrofloxacin affects selected
oxidative stress parameters (i.e. GST, GPx, and TBARS) and enhances antioxidant activity in the
exposed fish.

Keywords: antibiotics; fish; antioxidant enzymes; lipid peroxidation

Uvod

Enrofloxacin je chemoterapeutikum pattici do skupiny fluorovanych chinolonti (FQs). Je to
prvni fluorovany chinolon registrovany pro veterinarni pouZiti. Vyuziva se pfedev§im pro
1é¢bu recidivujicich nebo komplikovanych infektt urogenitalniho traktu. Rezidua FQs jsou
dlouhodobé nachézena v povrchovych vodach v koncentracich 0,05-0,5 pg/l (Campagnolo et
al., 2002). Jejich ptivodem jsou obvykle nedostateéné precisténé odpadni vody z chovil
hospodarskych zvitat, pfedev§im dribeze (Kotyza a kol., 2009).

Nasim cilem bylo zhodnoceni vlivu pisobeni enrofloxacinu na zmény parametr oxidativniho
stresu u juvenilnich stadii dania pruhovaného (Danio rerio). Pro stanoveni ucinku
enrofloxacinu byly méfeny a vyhodnoceny parametry oxidacniho stresu, tj. glutathion
reduktaza (GR), glutathion-S-trasnsferaza (GST), glutathion peroxiddaza (GPx) a marker
lipidni peroxidace (TBARS).

Material a metody

Ttimésicni jedinci dania pruhovaného (Danio rerio) byli umisténi do dvanacti 301 testovacich
akvarii po 30 kusech. Ryby v kontrolnich a testovanych skupinich s koncentraci
enrofloxacinu (5 pg/l, 10 pg/l a 500 pg/l) byly testovany v triplikacich. Pro S$patnou
rozpustnost ve vode bylo jak u pokusnych, tak u kontrolnich skupin pouZito rozpoustédlo
(dimethylsulfoxid, DMSO) v koncentraci 0,05%. Test toxicity byl proveden prutoc¢nou
metodou s pravidelnou vyménou lazn€ po 12 hodindch. Délka trvani testu Cinila 14 dni. V
testovacich nadobach byla kazdodenné kontrolovana kvalita vody (pH, obsah kysliku a
teplota). Tteti a sedmy den pokusu bylo odebrano 9 kusti ryb a na konci pokusu (14. den) 15
kusii ryb pro stanoveni parametrii oxidativniho stresu. Test byl ukonfen usmrcenim ryb
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predavkovanim anestetikem (MS 222). Po ukonceni pokusu byly ryby zmrazeny (na teplotu -
85 °C) pro nasledné stanoveni parametri oxidativniho stresu.

Stanoveni jednotlivych parametrii oxidativniho stresu bylo provedeno v celotélnim
homogenatu (homogenizace ve fosfatovém pufru). Katalyticka koncentrace GST je stanovena
spektrofotometricky na zaklad¢ detekce tvorby konjugatu mezi redukovanym glutathionem a
substratem 1-chlor-2,4-dinitrobenzenem (Habig et al., 1974) ptfi 340 nm. Metody méfeni
aktivity GPx a GR jsou zalozeny na katalyze pfemény oxidovaného glutathionu (GSSG) na
glutathion redukovany (GSH) za spoticby NADPH, ubytek NADPH se m¢éri
spektrofotometricky pfi 340 nm (Carlberg and Mannervik 1975; Flohe and Gunzler 1984).
Pro stanoveni lipidni peroxidace se vyuziva TBARS test (thiobarbituric acid reactive
substances — latky reaktivni s kyselinou thiobarbiturovou). Metoda je zaloZena na stanoveni
barevnych adduktli, vznikajicich reakci produktd lipidni peroxidace s kyselinou
thiobarbiturovou, které jsou méfeny spektrofotometricky (Livingstone et al., 1990).

Vysledky

Vysledky hodnoceni biomarkerti oxidativniho stresu pii prvnim odbéru (3. den pokusu)
prokdzaly statisticky vyssi (p < 0,05) katalytickou koncentraci enzymu GST ve skupiné€ s
koncentraci enrofloxacinu 500 pg/l ve srovnani s kontrolou a statisticky vyssi hodnotu (p <
0,01) TBARS v koncentraci 500 pg/l oproti kontrole. Déle byla prokdzana statisticky nizsi
katalytickd koncentrace enzymu GPx (p < 0,05) ve skupin€ s koncentraci enrofloxacinu 10
ng/l v porovnani s kontrolou. Ke statisticky vyznamnému zvysSeni (p < 0,05) katalytické
koncentrace GPx doslo ve skupin€ vystavené ptisobeni enrofloxacinu v koncentraci 10 pg/l
oproti kontrole pfi 2. odbéru (7. den pokusu). U ostatnich enzymatickych a neenzymatickych
parametri nebyla zjiSténa zadnd statisticky vyznamna zména ve 2. ani v 3. odbéru
V porovnani s kontrolou.

Diskuse

Kontinualni vstup 1é¢iv do vodniho prostedi 1 v nizkych koncentracich mize pfedstavovat
potencialni dlouhodobé riziko pro vodni a suchozemské organismy (Klavarioti et al., 2009).
Mnoho cizorodych latek znecist'ujicich vodni prostiedi ma schopnost vyvolat oxidativni stres
v organismu ryb (Slaninova et al., 2009). Vysledky hodnoceni biomarkerii oxidativniho stresu
prokazaly statisticky vys$i hodnotu glutathion-S-transferazy ve srovnani s kontrolou (p <
0,05) ve skupinach s koncentraci enrofloxacinu 500 pg/l. ZvySeni aktivity GST v nejvyssi
testované koncentraci na zacatku testovani ukazuje na aktivaci a zintenzivnéni detoxikacniho
mechanismu pfi metabolizaci cizorodych latek v organismu. Pfi 2. a 3. odbéru nebylo
nasledné zjisténo statisticky vyznamné zvySeni GST, tento vysledek miiZze ukazovat na
postupné ustaleni detoxikacni kapacity. Bartoskova et al. (2014) ve své studii testovala vliv
norfloxacinu na danio pruhované (Danio rerio). Z jejich vysledki vyplyva, ze vyssi aktivita
GST byla prokazana pouze u skupiny vystavené environmentalni koncentraci norfloxacinu
(0,0001 mg/1). Vzajemnou rozdilnost vysledkti mizeme zdivodnit pouzitim odlisné testovaci
latky 1 pfesto, ze se jedna o latku ze stejné skupiny chemoterapeutik, tj. fluorovanych
chinolont, a jinou délkou testovani. Z vysledkl nasi studie vyplyva, Ze hodnoty TBARS byly
ve srovnani s kontrolou statisticky vyssi (p <0,01) pro koncentraci enrofloxacinu 500 pg/l.
Tento vysledek ukazuje na miru oxidativniho poskozeni bunécnych membran. Vysledky
méfeni katalytické koncentrace GPx wukazuji na postupné zvySeni detoxikacni aktivity
organizmu.
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Zavér

V praci byl prokazén vliv testovanych koncentraci fluorochinolonového chemoterapeutika
enrofloxacinu na vybrané parametry oxidativniho stresu po subchronickém ptisobeni 1é¢iva na
organismus akvarijni ryby druhu Danio rerio.

Podékovani
Studie byla finan¢n€ podpotena projektem IGA 249/2015/FVHE.
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The Effect of the Therapeutic Bath on the Immune System of Fish

Doubkova Veronika, Chmelova Livia, Svobodova Zdeiika
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Summary

The influence of therapeutic baths on the immune system of common carp (Cyprinus carpio) was
investigated. Baths were carried out in solutions of formaldehyde and sodium chloride. A total of 192
two-year-old carps was used, carps were divided into 16 groups. Four groups were subjected to a
bath in the formaldehyde at the concentration of 0.17 ml. I-1 38% formaldehyde, the duration of the
bath was 60 minutes. Another four groups were then bathed in a solution of NaCl 30 g. I-1 for 30
minutes. The remaining 8 groups then served as a control for each group undergoing baths. Bath
influence on the immune system was observed immediately after the bath and then 24, 48 hours and 10
days after the bath. The following parameters were monitored at given intervals: the lysozyme
concentration in skin mucus, IgM concentrations in blood plasma and oxidative burst of phagocytes in
the blood. Significant difference (p <0.05) was detected in the values of oxidative burst of phagocytes.
This parameter increased 24 hours after the bath in a reduction of formaldehyde and 24 hours and 10
days after the bath in the salt.

Keywords: therapeutic bath; salt; carp; immune system

Introduction

The therapeutic baths were applied to control ectoparasitic diseases. The sodium chloride,
formaldehyde, malachite green, potassium permanganate, chloramine, hydrogen peroxide,
peracetic acid and praziquantel were used as therapeutic baths. Formaldehyde and sodium
chloride were used in this study. The sodium chloride was applied to control ectoparasitic
diseases such as Cryptobia, Ichtyobodo, Chilodonella, Trichodina. The formaldehyde bath
was used to control diseases caused by Cryptobia, Ichtyobodo, Chilodonella, Trichodina,
Trichodinella. These baths are used on the veterinary advice only (Svobodova et al., 2007).
The formaldehyde is the carcinogen and it causes headache, nausea, irritation of eyes and
respiration tract of mammals (Monakhova et al., 2007; Wang et al., 2012).

Materials and Methods

A total of 192 carps was used in this study. These carps were divided into 16 groups (8
control and 8 experimental groups for formaldehyde and salt). Four experimental groups were
exposed to formaldehyde bath (0,17 ml.I"* 38% formaldehyde) for 60 minutes and four groups
were exposed to salt bath (30 g.I"* NaCl) for 30 minutes. The remaining 8 groups then served
as a control for each group undergoing baths. Bath influence on the immune system was
monitored immediately after bath and then 24, 48 hours and 10 days after the bath. Indices
monitored at given intervals are as follows: concentration of lysozyme in skin mucus, blood
plasma IgM and blood oxidative burst of phagocytes.

Oxidative burst of phagocytes is nonspecific immunity. Oxidative burst is caused by transient
in oxygen consumption. This parameter was determined in blood samples (Bartinkova et
Paulik, 2005). The chemiluminiscence method was used for this assessment. The
chemiluminiscence was caused by zymozan, which can start activity of phagocytes. The light
was detected by luminometer (Hotejsi et Bartiiikova, 2005).

IgM is parameter of specific immunity and it is a substance produced by B lymphocytes. The
concentration of IgM was determined from the sample of blood plasma. The precipitation
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method was used. Zinc sulfate was used for this determination (McEwan, 1970; Polson et al.,
2003). The Bio-Rad was used for this assessment.

Lysozyme is an enzyme, which cleaves the cell wall and damaged cells are dying (Pallfy, et
al., 2009). Concentration of lysozyme was determined by radial diffusion in agarose gel with
Micrococcus luteus. The sample consisted of skin mucus (Lee et Yang, 2002). The
concentration was determined as average diffusion zone in dependence on the calibration
curve.

Results and Discussion

Significant difference (p < 0,05) was detected in oxidative burst of phagocytes, this
parameter increased 24 hours after the formaldehyde bath. Significant difference (p < 0,05)
was detected in oxidative burst of phagocytes after salt bath too. But in this measurement,
significant difference was recorded 24 hours and 10 days after the salt bath.

Oxidative burst of phagocytes after formaldehyde Oxidative burst of phagocytes after salt baths
baths

% 10000

X 10000

Figure 1: The oxidative burst of phagocytes after the therapeutic baths.

The concentration of IgM was determined in the range from 3 mg.ml? to 9,2 mg.ml? but
without the significant differences. The very similar results were determined in fish after the
salt bath.

Concetration of IgM after formaldehyde bath Concentration of IgM after salt bath
[mg/ml] [mg/ml]
14,0 16,0
14,0
12,0
10,0

2,0 !
8,0
6,0
6,0
4,0 a0
2,0 20
0,0 0,0

control control 24 control 48 control  10days control control 24 control 48 control  10days
oh 24h 48h 10days oh 24h 48h 10days

Figure 2: The concentration of IgM after the therapeutic baths.
Concentration of lysozyme was determined in the range from 0,8 to 2,3 mg.ml? and

significant difference (p < 0,05) was determined in the fish 10 days after the formaldehyde
bath.
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Concentration of lysozyme after formaldehyde Concentration of lysozyme after salt bath
bath [mg/ml]

[mg/ml] 140

0,80 I

0,60 I
0,40 I
I b 0,20 i
= 0,00

control 0Oh control 24h control 48h control 10 days
0h 24h 48h 10days

Figure 3: The concentration of lysozyme after the therapeutic bath.

Conclusion

The effect of formaldehyde and salt baths on the fish immune system was demonstrated.
Significant differences were determined by oxidative burst of phagocytes after formaldehyde
and salt baths and by concentration of lysozyme after the formaldehyde bath. The immune
system was affected not only immediately after use of therapeutic bath but also in 10-day
interval.
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Posouzeni biochemickych a hematologickych parametri u netopyri
VvV prubéhu roku

Assessment of Biochemical and Hematological Values in Bats
During the Year
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Abdelsalam Ehdaa Eltayeb Eltigani, Kovacova Veronika, Pikula Jiii
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Summary

The objective of this study was to evaluate differences among biochemical parameters in great mouse-
eared bat (Myotis myotis) individuals during three different life stages: hibernation, lactation and
normal activity. We found important differences connected with metabolic changes which should be
considered when assessing bat health.

Keywords: bats; biochemical values; metabolism

Uvod

V Evropé je popsan vyskyt 39 druht netopyrti, pfiCemz na nasem Uzemi se vyskytuje 26
druhi, z toho 6 je zafazeno mezi kriticky ohrozené druhy a ostatni mezi siln¢ ohrozené druhy
zivogichii. Viechny druhy netopyrti vyskytujici se na izemi CR patii mezi zv1a§té chranéné
zivocichy (GAISLER a BENDA, 1998).

Mezi ostatnimi savci zaujimaji netopyfi unikatni misto. Béhem svého aktivniho obdobi Zivota
maji, vzhledem k velikosti t€la, velmi vysoky bazalni metabolismus. Jsou to jedini savci
schopni aktivniho letu a stejné tak jako u ptakt je i u netopyri tato ¢innost energeticky velmi
narocnd (WOLK a BOGDANOWICZ, 1987). Druhym extrémem v ramci jejich metabolizmu
je jejich schopnost pfeckavat obdobi s absenci potravy ve stavu hibernace, kdy jsou netopyii
schopni vyrazné sniZit svoji metabolickou aktivitu a také snizit svou teplotu na hodnotu
blizici se teploté prostiedi (KLIMPEL a MELHORN, 2014).

Jednou z moznosti posouzeni metabolické aktivity a celkového zdravotniho stavu u netopyri
je zhodnoceni biochemickych a hematologickych parametri. Dostupna data, tykajici se téchto
parametrl, jsou vSak u hmyzozravych netopyrti relativn€ omezend. Vzhledem k malé
velikosti netopyrit a k jejich variabilni metabolické aktivit¢ mohou byt hodnoty téchto
parametrt ovlivnény Sirokou Skdlou riznych faktora (WIMSATT, 1977). Kromé hibernace
muze vyrazné ovlivilovat metabolismus a tedy i krevni parametry napiiklad bfezost a laktace.
Z tohoto divodu jsme se v nasi studii zaméfili na porovnani krevnich parametrti u zvirat
hibernujicich, samic v laktaci a jedinct s béznou aktivitou béhem podzimu a to konkrétné u
netopyra velkého (Myotis myotis).

Material a metody

Vzorky krve netopyri druhu Myotis myotis byly odebrany na nékolika lokalitach od jedinct
Vv obdobi aktivni faze Zivota, od jedincli v obdobi hibernace a od laktujicich samic. Netopyti
byli odchyceni vramci planovanych odchytdi provadénych pracovniky Ustavu biologie
obratlovett AV CR. Netopyrim byl odebran vzorek krve z v. saphena, misto odbéru bylo
osetfeno tkanovym lepidlem, aby nedoslo ke ztratam krve. Biochemické parametry krve byly
zpracovany piimo v terénu mobilnim biochemickym analyzatorem VetScanVS2 (Abaxis,
USA). Pro ucely této dil¢i studie byly stanoveny nasledujici parametry: albumin, ALP, ALT,
amylaza, bilirubin, mocovina, Ca, P, kreatinin, glukoza, Na®, K*, celkovd bilkovina a
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globuliny. Ziskané hodnoty byly statisticky zpracovany pomoci programu Statistica pro
Windows.

Vysledky a diskuse

Biochemické parametry byly porovndvany mezi jednotlivymi skupinami zvitrat (A- laktujici
samice, B-aktivni jedinci a C-hibernujici jedinci). Pfi porovnani biochemickych parametrii u
aktivnich zvifat a u laktujicich samic byly zjistény vysoce statisticky prukazné rozdily u
hodnot ALP, albuminu, kreatininu a Na (viz grafy 1-4).

Box & Whisker Plot: ALP
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Graf 1: Alkalicka fosfataza — srovnani laktujicich samic (A) a jedincti s normalni aktivitou (B).

Box & Whisker Plot: ALB
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Graf 2: Albumin — srovnani laktujicich samic (A) a jedincd s normalni aktivitou (B).

Box & Whisker Plot: CRE
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Graf 3: Kreatinin — srovnani laktujicich samic (A) a jedinct s normalni aktivitou (B).
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Box & Whisker Plot: NA
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Graf 4: Sodik — srovnani laktujicich samic (A) a jedinct s normalni aktivitou (B).

Vsechny tyto rozdily pfimo souvisi s enormni zatézi samic béhem laktace. ZvySeni hodnot
ALP je dano mobilizaci Ca z kostni tkan€. Vzhledem k velikosti téla, intenzité metabolizmu a
rychlosti ristu mlad’at netopyri ma produkce mléka u samic za nasledek pokles hodnot
albuminu, zvysSeni katabolickych procest (vyrazné vyssi hodnoty kreatininu souvisejici se
svalovou namahou a ¢astenym odbouravanim svalové hmoty pro zajisténi produkce mléka) a
pokles hodnot Na dany mirnou dehydrataci. Pfi porovndni biochemickych parametrii u
aktivnich a hibernujicich netopyrt byly zjistény vysoce statisticky prikazné rozdily mezi
hodnotami amyladzy, fosforu, sodiku, drasliku a statisticky vyznamny rozdil u hodnot celkové
bilkoviny. Zde jsou rozdily v parametrech dany predev§im vyrazné snizenou perfuzi tkani
vcetné ledvin a rovnéz dehydrataci hibernujicich zvirat.

Zavér

Z vyse uvedenych vysledkt je patrné, ze u hmyzozravych netopyrii se mohou jednotlivé
biochemické parametry pomérné vyrazné liSit v zavislosti na aktuadlnim metabolickém stavu a
tyto rozdily nemusi nutné¢ znamenat zdravotni problém daného jedince. Tato velka variabilita
je dana extrémnimi, nicméné fyziologickymi, vykyvy V intenzit¢ metabolizmu. Je tedy
ziejmé, Ze pii posuzovani zdravotniho stavu netopyrt je tieba piihlédnout 1 k aktudlnimu
metabolickému stavu a toto by rovnéz mélo byt zohlednéno 1 pfi stanovovani referencnich
hodnot pro tato zvirata.

Podékovani
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Zavedenie real-time RT-PCR pre diagnostiku pévodcu virusovej
hemoragickej septikémie u lososovitych ryb a jej porovnanie s metéodami
pouzivanymi v Ceskej republike

Introduction of Real-Time RT-PCR Assay for Detection of Viral
Haemorrhagic Septicaemia Virus in Salmonids and Its Comparison
with Methods Currently Used in Czech Republic
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Summary

In our study we introduced a one-step real-time RT-PCR assay for detection of Viral haemorrhagic
septicaemia virus in tissue samples from fish. We also tested the sensitivity of the assay and compared
it to methods currently used for diagnostic of the virus in Czech Republic, namely the convenional
end-point RT-PCR and cell culture isolation. The specificity of the assay was also tested, via analysis
of several isolates of genetically similar Infectious hematopoietic necrosis virus.

Keywords: VHSV; diagnostics; real-time PCR; Czech Republic

Uvod

Virus virusovej hemoragickej septikéme (VHSV) patri medzi celosvetovo najvyznamnejsie
patogény lososovitych ryb. Jeho vyskyt, spojeny so zavaznymi ekonomickymi dosledkami
predovietkym vo farmovom chove pstruha duhového, ma v Ceskej republike stapajiicu
tendenciu.® Rutinne pouzivané metédy diagnostiky patogéna maji nevyhody v podobe
Casovej - kultivacia virusu na bunkovej linii, alebo technickej - konvenéna RT-PCR,
naroénosti.> Cielom projektu bolo zaviest metodu one-step real-time RT-PCR pre rychlu
diagnostiku VHSV, overit’ jej citlivost na spektre izolatov virusu povodom z CR, vylugit
krizovl reaktivitu metddy na pribuzny virus infekénej hematopoetickej nekrozy (IHNV) a
porovnat’ vlastnosti real-time RT-PCR so v su¢asnosti pouzivanymi metodami.

Material a metody

Vzorky: Celkovo bolo pouzitych 25 izolatov VHSV a 8 izolatov IHNV pochadzajicich z
potvrdenych ohnisk ochoreni na uzemi CR z obdobia 1996 az 2015. Tieto boli poskytnuté vo
forme supernatantu z bunkovej kultury. Taktiez bolo analyzovanych 41 terénnych vzoriek z
tkaniv ryb, ziskanych v rokoch 2014 az 2016.

Kultivacia: [zolaty virusu boli kultivované po dobu sedem dni na bunkovej kulture Rainbow
trout gonad (RTG), na ktorej bol tiez stanoveny titer troch vybranych izolatov virusu.

Extrakcia RNA: Celkova RNA bola zo vzoriek izolovana pomocov kitu RNeasy Mini Kit
(Qiagen), pripadne pomocou kitu QIlAamp Viral RNA Mini Kit (Qiagen).

Konvencéna RT-PCR: Metdda, zostavajica z troch samostatnych reakcii (RT-PCR, nested-
PCR a vizualizacia vysledkov elektroforézou) bola prebrana z metodiky Narodni referenéni
laboratote pro virové choroby ryb a jej popis poskytne autor na poziadanie.

Real-time RT-PCR: Metodika bola prevzata od Jonstrup a kol.® Popis primerov a sondy
znacenej fluorescenénym farbivom 6-FAM sa nachadza v tabul'ke 1. Reakcia bola zalozena
na kite Quantitect Probe RT-PCR kit (Qiagen). Objem jednej reakcie bol 25 ul a obsahovala
12.5 ul 2x QuantiTect Probe RT-PCR Master Mix, 250 nM koncentraciu sondy, 900 nM
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koncentraciu oboch primerov, 0.25 ul QuantiTect RT Mix a 5 ul extrahovanej RNA. Teplotny
profil reakcie bol 50 °C po 30 min, 95 °C po 15 min, nasledovanych 40 cyklami zlozenymi z
94°Cpo15s,60°Cpo40sa72°Cpo20s.

Tabulka 1: Primery a sonda pre real-time RT-PCR.

FW primer 5'-AAA CTC GCA GGATGT GTG CGT CC -3’

BW primer 5-TCT GCG ATC TCA GTC AGG ATG AA-3"

Probe 5’- 6-FAM TAG AGG GCC TTGGTG ATC TTC TG BHQ-1-3"
Vysledky

Konvenénou RT-PCR, ako aj kultivaciou na bunecnej linii, bol virus VHS detekovany v 24 z
25 vySetrovanych izolatov. Jeden z izoldtov bol oznaceny za negativny.

Pomocou real-time PCR bol virus detekovany vo vsetkych 25 analyzovanych izolatoch
VHSV. Hodnoty prahového cyklu (Ct) sa pre jednotlivé izolaty pohybovali v rozpiti 17,3 az

25,8 cyklu s vynimkou izolatu, ktory porovnavané metddy oznacili za negativny, s hodnotou
Ct 33,3.

Pri testovani desatnasobnej titracie extrahovanej RNA dvoch vybranych izolatov VHSV

pomocou konvenénej RT-PCR bola pritomnost’ genetickej informacie patogéna preukazana v
riedeni 10% a 107>,

Analyza totoznej desatnasobnej titracie RNA preukazala pritomnost’ virusu pri riedeni 10
(Ct 32,7) a 107 (Ct 32,2). U¢innost amplifikacie PCR dosahovala hodnotu 100%.

U konvenénej RT-PCR ani real-time RT-PCR nebola preukdzana krizova reaktivita
s analyzovanymi izolatmi [HNV.

Titracia troch izolatov virusu na bunkovej linii RTG preukazala titre virusu 1,9x10% 1,9x10° a
4x10°. Tymto hodnotam odpovedaji vysledné Ct z real-time RT-PCR: 23,5, 20,56 a 19,4.
Vysledky analyzy 41 terénnych vzoriek z tkaniv ryb boli zhodné pre metdédy konvenénej RT-
PCR, real-time RT-PCR ako aj kultivaciu na bunkovej linii. Pozitivnych bolo 6 testovanych
vzoriek.

Diskusia

Vyssia citlivost’ real-time RT-PCR oproti konvenénej RT-PCR sa prejavila vo dvoch
vysledkoch. V pripade analyzy desatnasobnych titratov extrahovanej RNA, kedy bola
citlivost’ real-time RT-PCR metody u oboch vzoriek desatnasobne vyssia oproti konvencnej
RT-PCR a pri analyze spektra izolatov, kedy zavadzana metdda odhalila stopy povodcu vo
vzorke, oznacenej beznymi metédami za negativnu. U tohto izolatu pravdepodobne doslo k
degradacii vacsiny virusu v désledku nevhodnych skladovacich podmienok.

Rozdiel v hodnotach Ct pre jednotlivé izolaty suvisi s réznym mnoZzstvom virusu v kazdej
vzorke, comu nasvedcuje koreldcia medzi titrom virusu stanovenym kultivaciou na bunecne;j
linii a hodnotou Ct u troch vybranych izolatov. Taktiez tomu odpoveda vysoka hodnota Ct u
izolatu, kde bol virus ostatnymi metédami nedetekovatelny a obsahoval pravdepodobne
minimalne mnozstvo genetickej informacie. Nie je vSak mozné vylucit moZnost vplyvu
roznorodej genetickej Struktiry jednotlivych izolatov. Tuto skutocnost moze potvrdit
sekven¢nd analyza danych izolatov.

Nepritomnost’ krizovej reakcie na geneticky pribuzny virus IHN je podmienkou pre pouzitie
real-time RT-PCR ako diagnostickej metody.
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Zaver

Metdda one-step real-time RT-PCR preukazala u¢innost’ na vsetky dostupné kmene povodcu
VHS doposial’ izolované na tzemi CR. Citlivost metody oproti v st¢asnosti pouzivanej
konvencénej RT-PCR bola radovo vyssia. Real-time RT-PCR bola schopna zachytit
pritomnost’ genetickej informacie virusu vo vzorkach, ktoré stratili schopnost’ infikovat
bunec¢nu liniu pri kultivacii.

Zavedend metoda nevykazuje krizova reaktivitu na Ziaden dostupny kmen IHNV.

Real-time RT-PCR bola tiez Gspe$ne testovand na terénnych vzorkach z tkaniv ryb, kde
preukazala zhodu s bezne pouzivanymi metodami.

Na zaklade ziskanych informécii je mozné one-step real-time RT-PCR mozné odporucit’ k
rutinnej diagnostike pritomnosti virusu VHS v tkanivach ryb.
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Toxoplasma gondii, Neospora caninum a Encephalitozoon cuniculi u zvirat
ze zoo a cirkusu v Italii

Toxoplasma gondii, Neospora caninum and Encephalitozoon cuniculi in Zoo
and Circus Animals from Italy

IMarkova Jifina, !Machacova Tereza, Bartova Eva, 2Sedlak Kamil

1Ustav biologie a chorob volné Zijicich zvitat, Fakulta veterindrni hygieny a ekologie, Veterindrni a
farmaceuticka univerzita, Brno
20ddéleni virologie a sérologie, Statni veterindrni ustav, Praha

Summary

Sera of 74 animals from three zoos and four circuses of Napoli province, southern Italy were tested for
antibodies to Toxoplasma gondii, Neospora caninum and Encephalitozoon cuniculi by indirect
fluorescence antibody test, a titre > 50 was considered positive. In animals from families Elephantidae
and Potoroidae, antibodies to T.gondii and N. caninum were detected by enzyme-linked
immunosorbent assay. Antibodies to T. gondii were detected in 51% (38/74) animals; to N. caninum in
12% (9/74) and to E. cuniculi in 20% (14/69) animals. The highest T. gondii (95%) and N. caninum
(27%) seroprevalence were recorded in felids (Panthera leo, P. tigris bengalensis). There were found
differences depending on monitored characteristics (family, gender, age, country of birth, origin,
housing, contact with dogs and cats). This is the first study determining antibodies to these parasite
species in zoo and circus animals from southern Italy and the first serological study of E. cuniculi in
camels.

Keywords: toxoplasmosis; neosporosis; encephalitozoonosis; serology; zoo and circus

Uvod

Toxoplasma gondii, Neospora caninum a Encephalitozoon cuniculi jsou parazité, ktefi jsou
schopni infikovat Siroké spektrum teplokrevnych zvifat véetn€ zoo a cirkusovych zvitat. Tyto
infekce byvaji obvykle subklinické, ackoliv zejména v ptipadé T.gondii mize byt u této
skupiny zvifat pozorovana klinickd nebo dokonce letdlni manifestace. Protilatky proti
T. gondii a N. caninum byly detekovany i u zvifat v evropskych zoologickych zahradach
(Sedlak a Bartova 2006; Cano-Terriza et al. 2015). Cilem této studie bylo zjistit
seroprevalenci parazitt T. gondii, N. caninum a E. cuniculi u skupiny zoo a cirkusovych zvirat
z jizni Italie.

Material a metodika

V roce 2014 bylo odebrano 74 vzorkt krve od 14 druht zvifat (8 Celedi) ze tii zoologickych
zahrad a ctyf cirkust z Neapolské provincie v jizni Italii (Tabulka 1). Protilatky proti
T.gondii, N. caninum a E. cuniculi byly detekovany v sérech pomoci nepiimého
imunofluorescen¢niho testu (IFAT) za pouziti antigenu IFR (VMRD, Pullman, USA) a
konjugati specifickych pro dané celedi (Bovidae, Camelidae, Cervidae, Equidae, Felidae a
Hominidae). Séra byla fedéna v dvojnasobném fedéni od zakladniho fedéni 1:50; vzorky s
titry > 50 byly povazovany za pozitivni. U zvifat z Celedi Elephantidae a Potoroidae byly
protilatky proti T. gondii detekovany nepiimym ELISA testem (ID Screen Toxoplasmosis
Indirect Multi-species, IDvet, Francie) s mikro-titracnimi destickami pokrytymi P30 T. gondii
antigenem. Séra byla fedéna v poméru 1:10 a vySetfovana dle manudlu. Vysledna opticka
denzita (OD) byla métena na spektrofotometru pii 450 nm; vzorky s hodnotami S/P % > 50
byly povazovany za pozitivni. Pro detekci protilatek proti N. caninum byl u téchto celedi
pouzit cELISA test (N. caninum Antibody Test Kit, VMRD, USA), OD byla méfena na
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spektrofotometru pii 630 nm; vzorky shodnotami inhibice > 30% byly povazovany za
pozitivni.

Tabulka 1: Vysledky sérologického vysetfeni (Toxoplasma gondii, Neospora caninum a
Encephalitozoon cuniculi) u zoo a cirkusovych zvitat setazené podle riznych charakteristik.

Charakteristika Test’(jvané IFAT pOSitiV-I.li (%) Test’(ivanzi IFAT positivni (%). .
zvifata T. gondii zvirata N. caninum E. cuniculi
Celed’
Bovidae 10 2 (20%) 10 1 (10%) 0 (0%)
Camelidae 23 7 (30%) 23 0 (0%) 14 (61%)
Cervidae 2 2 2 1 0
Elephantidae ~ 4 4 4 0 NT
Equidae 8 0 8 1 (13%) 0
Felidae 22 21 (95%) 22 6 (27%) 0 (0%)
Hominidae 4 2 4 0 0
Potoroidae 1 0 1 0 NT
Pohlavi
Samec 44 22 (50%) 44 6 (14%) 10 (25%)
Samice 30 16 (53%) 30 3 (10%) 4 (14%)
VEk (rok)

0-1 5 2 (40%) 5 2 (40%) 1
>2-5 31 14 (45%) 31 2 (6%) 8 (26%)
>6-9 19 10 (53%) 19 2 (11%) 4 (21%)

>10-14 5 4 (80%) 5 1 (20%) 1 (20%)

>15 14 8 (57%) 14 2 (14%) 0 (0%)

Zemé puvodu
Francie 2 1 2 0 0
Holandsko 2 1 2 0 2
Mad’arsko 1 1 1 0 0
Italie 29 15 (52%) 29 5 (17%) 7 (25%)
Rumunsko 4 2 4 0 0
Spanélsko 19 12 (63%) 19 4 (21%) 2 (11%)
Neznamy ptivod 17 6 (35%) 17 0 3 (23%)

Pivod
Z0oo 29 11 (38%) 29 2 (7%) 7 (27%)
Cirkus 45 27 (60%) 45 7 (16%) 7 (16%)
Zptisob chovu
Jednotlivé 4 2 4 0 1
Par 6 2 (33%) 6 0 (0%) 4 (80%)
Skupina 38 21 (55%) 38 8 (21%) 4 (11%)
Neznamy 26 13 (50%) 26 1 (4%) 5 (20%)
Kontakt s ko¢kami
Ano 57 27 (47%) 57 6 (11%) 11 (21%)
Ne 17 11 (65%) 17 3 (18%) 3 (19%)
Kontakt se psy
Ano 41 23 (56%) 41 3 (7%) 9 (23%)
Ne 33 15 (45%) 33 6 (18%) 5 (17%)
Celkem 74 38 (51%) 74 9(12%) 14 (20%)

“Zvitata z Seledi Elephantidae a Potoroidae byla testovana na protilatky proti T. gondii a N.caninum
enzymoimunoanalyzou (ELISA); NT — netestovano

Vysledky a diskuze

Protilatky proti T. gondii byly detekovany u 51% zvirat s titry 50 — 3200 a protilatky proti
N. caninum u 12% zvitat s titry 50 — 1600. Nejvyssi T. gondii (95%) a N. caninum prevalence
(27%) byly zjistény u zvifat z Celedi Felidae; u Panthera leo a P. tigris bengalensis byly
zjiStény protilatky proti obéma parazitim soucasné. Podobné vysokou seroprevalenci (50%)
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zjistil metodou IFAT Andre” et al. (2010) u 161 Brazilskych divokych kockovitych Selem.
Protilatky proti obéma parazitim byly metodou IFAT detekovany také napt. u dvou z 10 lvii a
jednoho z 11 tygrai chovanych soukromé nebo v zoologickych zahradach v USA (Spencer et
al., 2003). Protilatky proti T. gondii byly v nasi studii zjistény také u 2 ze 4 (50%) Simpanz.
Mnohem vys§i prevalence 73% (8/11) byla zjisténa u zvitat z &eledi Hominidae v zoo v Ceské
republice (Sedlak a Bartova 2006). Séra vSech 4 slont indickych (Elephas maximus) byla
pozitivni na protilatky proti T.gondii. Wiengcharoen et al. (2012) detekovali latex

cey

aglutina¢nim testem protilatky u 15 ze 115 (13%) slonu zijicich v zajeti v Thajsku.

Protilatky proti E. cuniculi byly zjistény u 20% zvitat s titry 50 — 1600 a to pouze u zvifat
z ¢eledi Camelidae (61%). Jedna se o prvni studii zaméfenou na detekci protilatek proti
E. cuniculi u velbloudu.

Vysledky sérologického vySetfeni v zavislosti na sledovanych faktorech (¢eled’, pohlavi, vék,
pivod, ustajeni, kontakt se psy a kockami) jsou shrnuty v Tabulce 1. Hlavnim zdrojem
infekce T. gondii a N. caninum pro masozravce je konzumace masa obsahujiciho tkanové
cysty téchto parazitl. Naopak bylozravei jsou vétSinou infikovani pozienim vody nebo
krmiva kontaminovaného oocystami paraziti, které jsou vylucovany definitivnimi hostiteli.
Fuehrer et al. (2010) detekovali vSechny tii parazity v mozku hlodavci odchycenych
v Rakouské zoo. Volné zijici hlodavci a ptaci tak mohou byt dal§im zdrojem infekce pro zoo
zvifata.

Podékovani
Tato studie byla financovéna z grantu IMA 2014FVHE-17 VFU Brno.
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Summary

Neospora spp. and Toxoplasma gondii are considered to be a globally distributed parasites affecting
wide range of warm-blooded animals. Neosporosis has caused clinical illness in horses and
consumption of horse meat has been epidemiologically linked to clinical toxoplasmosis in humans.
This work is aimed at determination of Neospora spp. and T. gondii antibodies in horses and donkeys
from three states of Nigeria. A total of 144 serum samples were collected from clinically healthy
animals (120 horses and 24 donkeys). The sera were tested for antibodies to Neospora spp. and
T. gondii by indirect fluorescence antibody test, a titer > 50 was considered positive. Antibodies to
Neospora spp. and T. gondii were detected in 8 % horses with titers 50 and in 24 % horses with titers
50 — 800, respectively. Co-infection of both parasites was proved in three horses (3 %). Statistical
differences were found only for T. gondii seroprevalence in horses with different use, locality, origin
and management (p-value < 0.05). Antibodies to T. gondii were detected in four (17 %) of 24 donkeys
with statistical difference (p-value < 0.05) in animals of different use; antibodies to Neospora spp.
were not proved in any of the donkeys. This is the first seroprevalence study of Neospora spp. and
T. gondii in equids from Nigeria.

Keywords: Equus caballus; Equus asinus; IFAT; neosporosis; toxoplasmosis

Uvod

Neospora spp. a Toxoplasma gondii jsou paraziti infikujici fadu teplokrevnych Zivogichu.
Neospora (Neospora caninum a Neospora hughesi) zpisobuje u koni onemocnéni spojené s
neurologickymi ptiznaky a aborty plodi (Dubey a Porterfield 1990; Pitel et al. 2003a).
Seroprevalence neospordzy se u koni pohybuje v rozmezi od 1 % ve Svédsku do 31 % v USA
(Dubey et al. 2003; Jakubek et al. 2006). Parazit T. gondii je schopen infikovat vS§echny
teplokrevné zivocichy, vcetné konovitych a i kdyz tito jsou k infekci méné citlivi, mohou byt
postizeni encefalomyelitidami (Tassi et al. 2007). Toxoplazmdza je zoonotickou infekci
pfenosnou pozienim nedostatecné tepelné¢ opracovaného masa nebo syrového mléka. Ve
Francii byly zaznamenany vazné klinické pfipady toxoplazmoézy u lidi, spojené s konzumaci
syrového konského masa (Pomares et al. 2011). Cilem této studie bylo detekovat parazity
Neospora spp. a T.gondii u koni a osli v Africe a determinovat rizikové faktory pro ob¢
infekce.

Material a metodika

Vzorky krve byly odebrany celkem od 120 klinicky zdravych koni pochézejicich ze tii
nigerijskych stati (Bauchi, Katsina a Plateau) a od 24 osli z Bauchi. Krev byla odebirdna
v obdobi 2014 - 2015, séra byla uchovana pfi teploté -20 °C. Protilatky proti Neospora spp. a
T. gondii byly detekovany pomoci nepfimé imunofluorescence (NIFR) s pouzitim komercné
dostupného antigenu N. caninum a T. gondii IFR (VMRD, Pullman, Chicago, USA) a anti-
koniského IgG FITC konjugatu (VMRD). Ziskana data byla statisticky zpracovana pomoci

116



Sekce 7

Chi-kvadrat testu a Fisherova exaktniho testu; rozdily s p < 0,05 byly povazovany za
statisticky vyznamné. U kobyl nebyly protilatky proti Neospora spp. detekovany, proto
nebylo vyhodnoceno riziko zavislosti neospordzy na pohlavi koni.

Vysledky

Protilatky proti Neospora spp. byly prokdzany metodou NIFR u 10 (8 %) koni s titrem 50 a
protilatky proti T. gondii u 29 (24 %) koni s titry 50 (n = 14), 100 (n = 9), 200 (n = 4), 400
(n=1) a 800 (n = 1). Protilatky proti Neospora spp. byly detekovany u 11 % samcu s titrem
50, zatimco samice byly negativni. Statisticky vyznamny rozdil nebyl zjistén u zadné ze
sledovanych charakteristik. Prevalence protilatek proti T. gondii byla vyssi u samic (41%)
Vv porovnani se samci (21%) a zvySovala se s v€kem zvifat; nicméné bez statisticky
vyznamného rozdilu. Z 11 koni mladsich jednoho roku byly pouze u jednoho detekovany
protilatky proti T. gondii. Riziko infekce T. gondii bylo 92x vétsi u importovanych koni
(Stdan, Thajsko, Cad, Francie, Nigérie), nez u mistnich koni (p = 0,0126). Byly zjistény i
statistické rozdily v prevalenci u koni riizného vyuziti (plemenitba, ceremonialy, vyzkum,
sport; p = 0,0097), u koni z riiznych oblasti (Bauchi, Katsina, Plateu; p = 0,0019) a u koni
chovanych odlisnym zptisobem (pastva, ustajeni; p = 0,0396). Vyssi prevalence T. gondii byla
zjisténa u koni ze statu Katsina, koni sportovnich a z hlediska zptisobu chovu u koni
ustajenych. Koinfekce Neospora spp. s T. gondii byla detekovana u tii sportovnich koni (3 %)
s titry 50 (v€ék 5 let), 100 (vek 2,5 let) a 200 (v€k 3 roky) pro T. gondii. Dva z nich m¢li
pfistup na pastvu a patfili mezi nigerijska lokalni plemena; tfeti kin, pivodem z Thajska, byl
chovan ve staji. Protilatky proti Neospora spp. nebyly prokazany u zadného z osla. T. gondii
protilatky byly zjistény u ¢tyt (17 %) z 24 osli s titry 50, 50, 100 a 200. Statisticky rozdil (p =
0,0184) byl zjistén u osli rizného vyuziti (60 % u koni na praci a 5 % u koni pro transport).

Diskuse

V na$i studii byla zjiSténd seroprevalence Neospora spp. stejnd nebo nizsi ve srovnani s
jinymi studiemi u koni v Evrop&; nebyl prokdzan Zadny statisticky vyznamny rozdil v
prevalenci protilatek proti Neospora spp. a sledovanymi znaky vysetfovanych koni. V Africe
existuji pouze tii prevalencni studie zabyvajici se detekci T. gondii u koni. Protilatky proti
tomuto parazitu byly prokédzadny modifikovanym aglutina¢nim testem u 18 % ze 158 koni v
Tunisu (Boughattas, 2011), ELISA testem u 25 % ze 100 pracovnich koni v Egypté (Haridy,
2009) a neptimym hemaglutina¢nim testem u 37 % ze 70 koni (vyuzivanych k p6lu) v Nigérii
(Aganga, 1983). Podobné jako v nasi studii byla vys§i prevalence u samic ve srovndni se
samci zjiSténa u koni v Egypté (Haridy, 2009). Kouam et al. (2010) prokazali, ze prevalence
T. gondii u koni v Recku se lisi v zavislosti na oblasti, odkud kon& pochazi a na jejich vyuziti;
naopak prevalence T. gondii nebyla ovlivnéna pohlavim, vékem ani plemenem u koni v Italii
(Bartova et al., 2015). O prevalenci Neospora spp. a T. gondii u osli je ve svété nedostatek
informaci. ElI-Ghaysh (1998) detekoval T. gondii protilatky ELISA testem u 66 % osld v
Egypté. Vyssi prevalence Neospora spp. (12 % v cELISA) ve srovnani s T. gondii (5 % v
LAT a 8 % v NIFR) byla zaznamendna u 238 osla v Italii (Machacova et al., 2013, 2014).
Zatimco infekce parazitem T. gondii se u konovitych v Nigérii zda byt Casta, s infekci
zpusobené Neospora spp. se zvirata setkavaji méné. Moznym zdrojem obou protozoarnich
infekci miize byt potrava, voda nebo pastviny kontaminované oocystami Neospora spp. a
T. gondii, vylu¢ované do prostiedi definitivnimi hostiteli (psi a kocky).
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Summary

Ricinus is the genus with the largest chewing lice body that parasitizes passerine birds. Compared to
other genera, Ricinus is characterized by the blood feeding behavior, tend to move more quickly, low
prevalence, and low mean intensity, and therefore it is not often collected. Herein, we present new
information regarding Ricinus distribution in Neotropical Region. Two chewing louse species
supposedly new to science were found: Ricinus sp. 1 ex Corythopis delalandi (Lesson, 1831) and
Ricinus sp. 2 ex Euphonia laniirostris d'Orbigny & Lafresnaye, 1837 from Paraguay and Costa Rica,
respectively. New host—louse associations are recorded for Ricinus dalgleishi Nelson, 1972 ex
Helmitheros vermivorum (Gmelin, 1789), and Ricinus vireoensis Nelson, 1972 ex Vireo pallens Salvin,
1863. These two records are, together with R. vireoensis Nelson, 1972 ex Vireo olivaceus (Linnaeus,
1766) first evidence of the genus Ricinus occurring in Honduras

Keywords: birds; passerines; chewing lice; louse; Phthiraptera; Amblycera; Ricinus; ectoparasites;
Neotropical Region; Costa Rica; Paraguay; Honduras

Introduction

Ricinus is indeed an interesting genus of chewing lice. Its position in tree of life within the
Phthiraptera order is still unresolved, and it is unclear how it is related to other chewing lice
genera which as their name say are feather feeding parasites. In contrary, Ricinus is
characterized by the blood feeding behavior. Compared to other genera, Ricinus is one of the
largest chewing lice which parasitizes passerine birds and due to negatively correlated
parasite size and abundance it has lower prevalence and lower mean intensity. Being the
bigger parasite often means being an easy target, but Ricinus complemented this by moving
significantly faster. Eventually, all of this led to the fact that it is rarely collected.

Considering the genus in restricted sense, forty-five of 72 known Ricinus species (Price et al.,
2003, Valan et al., 2016) occur in Neotropics. Nelson (1972) contributed with proper
descriptions of 42 species in 1972 and thereafter only three new species are added by Mey
(1984), Oniki (2000) and Oniki et al. (2004). The aim of this study is to acquire better
knowledge of Ricinus distribution in Neotropical Region.

Materials and Methods

Ricinus chewing lice were sampled at various localities in Costa Rica and Honduras in years
2010 and 2014, respectively. Birds were caught by mist nets. Chewing lice were collected
using fumigation chamber method and visual examination (Clayton and Drown 2001). Once
sampled, unharmed birds were released back to the wild and lice were preserved in 96% ethyl
alcohol.

Specimens were sorted to the genera level, sexed, and aged under a stereo microscope. Adults
were slide mounted (Palma 1978) and scientific taxon identification were based only on adult
specimens while juvenile specimens are deposited in the freezer on —72°C to enable further
molecular studies.

Collected specimens are deposited at the Department of Biology and Wildlife Diseases,
Faculty of Veterinary Hygiene and Ecology, UVPS Brno, Czech Republic and in addition we
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examined the specimens of the taxa studied herein deposited at the Smithsonian Institution
National Museum of Natural History (SNHM). Type specimens are deposited at the Moravian
Museum, Brno, Czech Republic (MMBC). Host names follow Clements et al. (2015).

Results

Taxonomy

Phthiraptera Haeckel, 1896

Amblycera Kellogg, 1896

Ricinidae Neumann, 1906

Ricinus De Geer, 1778

Ricinus De Geer, 1778:69. Type species: Ricinus fringillae De Geer, 1778

Ricinus dalgleishi Nelson, 1972 sensu lato

Type host. Geothlypis trichas (Linnaeus, 1766) Common Yellowthroat (Parulidae)

Material examined: 4 f (female), 5 m (male), 6 N (nymph) ex Helmitheros vermivorum
(Gmelin, 1789) (Passeriformes: Parulidae) Worm-eating Warbler, Honduras, Islas de la
Bahia, Utila (16°06'07.6"N 86°54'00.5"W), 23 August 2014, col. Literak, slide No. UT22. 1 f
same data as previous, 26 August 2014, slide No. UT65. 1 f, 1 m, 2 N Jamaica, Marshall’s
Pen, Mandeville, W. I., February 1981, col. Dalgleish, slide No. 814 (SMNH); 2f same data
as previous, 24-30 December 1982.

New host—parasite association.

Ricinus vireoensis Nelson, 1972

Type host. Vireo griseus (Boddaert, 1783) White-eyed Vireo (Vireonidae)

Material examined: 4 f, 4 N ex Vireo pallens Salvin, 1863 (Passeriformes: Vireonidae)
Mangrove Vireo, Honduras, Islas de la Bahia, Utila (16°06'07.6"N 86°54'00.5"W) 27 August
2014, col. Literak, slide No. UT87, 3 f, 7 N ex Vireo olivaceus (Linnaeus, 1766)
(Passeriformes: Vireonidae) Red-eyed Vireo, Honduras, Islas de la Bahia, Utila
(16°06'07.6"N 86°54'00.5"W), 24 August 2014, col. Literak, slide No. UT43.

New host—parasite association.

Ricinus sp.1 n. sp.

Type host. Corythopis delalandi (Lesson, 1831) Southern Antpipit (Tyrannidae)

Material examined: 2 f, 2 N ex Corythopis delalandi (Lesson, 1831) (Passeriformes:
Tyrannidae) Southern Antpipit, Paraguay, San Rafael National Park, Kanguery Biological.
Station (26°30°S, 55°47'W, 183 m a.s.l.), 20 August 2012, col. Literak, slide No. PG107.
New species.

Ricinus sp.2 n. sp.

Type host. Euphonia laniirostris d'Orbigny & Lafresnaye, 1837 Thick-billed Euphonia
(Fringillidae)

Material examined: 10 f, 1 m, 8 N ex Euphonia laniirostris d'Orbigny & Lafresnaye, 1837
(Passeriformes: Fringillidae) Thick-billed Euphonia, Costa Rica, Las Tablas, La Amistad
Lodge (8°54°N, 82°47°W; 1300 m a.s.l.) 18 August 2010, col. Literak, slide No. LT15. 4f, 1N
ex E. laniirostris same data as allotype except collected on 19 August 2010.

New species.
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Conclusions

Herein, we presented new information regarding Ricinus distribution in Neotropical Region.
Two chewing louse species new to science are found: Ricinus sp. 1 ex Corythopis delalandi
(Lesson, 1831) and Ricinus sp. 2 ex Euphonia laniirostris d'Orbigny & Lafresnaye, 1837 from
Paraguay and Costa Rica, respectively. Two new host-louse associations are recorded for
Ricinus dalgleishi Nelson, 1972 ex Helmitheros vermivorum (Gmelin, 1789), and Ricinus
vireoensis Nelson, 1972 ex Vireo pallens Salvin, 1863. These two later records are, together
with R. vireoensis ex Vireo olivaceus (Linnaeus, 1766) first evidence of the genus Ricinus
occurring in Honduras.

Acknowledgment

We are greatly indebted to Stanislav Kolencik and Alberto Velasquez Castillo who collaborated in the
field work in Honduras. We also thank Floyd Shockley and David Floyd curators at the Smithsonian
Institution National Museum of Natural History (SNHM) for their support and assistance during a
research stay of the first author who was granted project IMA 2014-FVHE-16.

References

CLAYTON, D.H. & DROWN, D.M. Critical evaluation of five methods for quantifying chewing lice
(Insecta:  Phthiraptera). Journal of Parasitology. 2001, wvol. 87, pp. 1291-1300.
http://dx.doi.org/10.2307/3285290

CLEMENTS, F.J.; SCHULENBERG, S.T.; ILIFF, J.M.; ROBERSON, D.; FREDERICKS, T.A,;
SULLIVAN, L.B.; WOOD, L.C.; The eBird/Clements checklist of birds of the world: Version 2015.
Downloaded from http://www.birds.cornell.edu/clementschecklist/download/

MEY, E. Kubanische Mallophagen Ill. (Ergebnisse der 1. Kubanisch - Deutschen “Alexander-von-
Humboldt” Expedition 1967/68, Nr. 37). Reichenbachia. 1984, vol. 22, pp. 243-245.

NELSON, B.C. A Revision of the New World Species of Ricinus (Mallophaga) Occurring on
Passeriformes (Aves). University of California Press, Berkeley. 1972, 175 pp.

ONIKI, Y. Ricinus butleri n.sp. (Insecta, Phthiraptera, Amblycera, Ricinidae) from the Rufous-capped
Spinetail Synallaxis ruficapilla (Aves, Passeriformes, Furnariidae). Rudolstidter naturhistorische
Schriften. 2000, vol. 10, pp. 53-58.

ONIKI, Y., MEY, E. & WILLIS, E.O. Ricinus ruficapillus n. sp. (Insecta, Phthiraptera, Amblycera,
Ricinidae) — a second Ricinus species on the Rufous-capped Spinetail Synallaxis ruficapilla (Aves,
Passeriformes, Furnariidae). Rudolstdidter naturhistorische Schriften. 2004, vol. 12, pp. 129-132.
PALMA, R.L. Slide mounting of lice: a description of the Canada balsam technique. New Zealand
Entomologist. 1978, vol. 6, pp. 432—436. http://dx.doi.org/10.1080/00779962.1978.9722313

PRICE, R.D.; HELLENTHAL, R.A. & PAMLA, R.L. World checklist of chewing lice with host
associations and keys to families and genera. In: PRICE, R.D., HELLENTHAL, R.A., PALMA, R.L.,
JOHNSON, K.P. & CLAYTON, D.H. (Eds.), The Chewing Lice: World Checklist and Biological
Overview. lllinois Natural History Survey, Champaign. 2003, pp. 1-448.

VALAN M.; SYCHRA O. & LITERAK I.: Chewing lice of genus Ricinus (Phthiraptera, Ricinidae)
deposited at the Zoological Institute of the Russian Academy of Sciences, Saint Petersburg, Russia,
with description of a new species. Parasite. 2016, vol. 23, no. 7, pp. 1-10.

Contact address: Miroslav Valan, DVM., Department of Biology and Wildlife Diseases, FVHE VFU
Brno, Palackého 1-3, 612 42 Brno, miroslav.valan@yahoo.com.

121



Sekce 7

Chewing Lice of Genus Philopteroides in New Guinea — Australasian Region
as the Centre of Area of the Genus

!Najer Tomas, Gustafsson R. Daniel, !Sychra Old¥ich

!Department of Biology and Wildlife Diseases, Faculty of Veterinary Hygiene and Ecology, University of
Veterinary and Pharmaceutical Sciences Brno
2Department of Biology, University of Utah, Salt Lake City

Summary

Within taxonomical revision of Philopterus s. I. (Phthiraptera: Ischnocera) genera complex were
described two new species of genus Philopteroides from family of Berrypeckers (Paramythiidae). By
description of these two species, the presence of genus Philopteroides in New Guinea was proved,
what confirms our hypothesis about Australasian region as a biodiversity centre of this genus. From
15 nowadays known species, only two are know outside this region (in Senegal and Uganda). Genus
Philopteroides is further split into more species-group, both newly described species belong to beckeri
group, which was until now known from Uganda only. This similarity seems to confirm our theory, as
well, however, compared to African species those from New Guinea still show noticeable
morphological differences. During the study was used inovative system of morphological description
including until now neglected patterns, which was previously proved in other Ischnoceran species.

Keywords: Phthiraptera; Ischnocera; Philopteridae; Philopteroides; lice; new species;
Passeriformes; Paramythiidae; berrypeckers; New Guinea

Introduction

The genus Philopteroides Mey, 2004, was divided into two species groups by Valim & Palma
(2013), which differ in the dimensions of the preantennal area and the depth of the median
indentation of the hyaline margin. To date, only two species have been placed in the beckeri
species-group, while the remaining ten described species are placed in the mitsusui species-
group.

Philopteroides was not previously known from the bird family Paramythiidae or from New
Guinea. Therefore, both the geographical range and the host distribution of this louse genus
are extended with the descriptions of the two new species presented in this paper, from the
only two species currently placed in the Paramythiidae (Clements et al. 2015). All other
specimens of Philopteroides from New Guinea examined by us belong to the mitsusui
species-group, suggesting either that the host distribution of this species-group may be limited
in New Guinea, or that the beckeri species-group is paraphyletic and based on characters that
are not phylogenetically informative. No comprehensive phylogeny of the Philopterus
complex has yet been published, and relationships within Philopteroides, as well as between
this genus and the other members of the complex (see Mey 2004), are therefore unknown.

Material and Methods

All examined specimens were mounted on slides in Canada balsam, and are deposited in the
Natural History Museum, London, United Kingdom (NHML). The figures were drawn using
light microscope CX31RBSF (Olympus, Tokyo, Japan), fitted with a drawing tube, then
edited using Adobe Illustrator CS6 on a tablet PTZ-930 (Wacom, China).

Dimensions taken (Table 5, with mean values in parentheses) follow Valim & Palma (2013),
but some abbreviations have been changed. All dimensions are given in millimeters and were
taken using an optical scale of light microscope CX21FS1 (Olympus, Tokyo, Japan). Head
chaetotaxy follows Clay (1951), as modified by Mey (1994); the head sensilla follow Valim
& Silveira (2014), with our tentative interpretation. Thoracic chaetotaxy follows Mey (1994).
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Female terminalia terminology (inner genital sclerite, subvulval sclerites) follows Clay
(1958).

We propose a new system of naming leg setae for the Philopterus-complex, but comparisons
with the Brueelia-complex (Gustafsson & Bush in prep.) show that accurate homologisation
of leg chaetotaxy may be difficult. A descriptive system may be necessary for each group of
closely related louse genera, until a broader study of leg chaetotaxy within the Ischnocera is
performed. The following standardized abbreviations were used for leg chaetotaxy: ¢ = coxa; t
= trochanter; f = femur; a = anterior setae; d = dorsal setae; dm = dorsal marginal setae; p =
posterior setae; v = ventral setae. Setal numbers and terminology for thorax and abdomen
follow Valim & Palma (2013), with the difference that there are no spine-like setae present in
the new species described, so the letters | and s in the code of sternal setae mean long and
short, without any difference in shape. We regard as pleural setae those placed on the lateral
sides of the tergo-pleurites, which are in this case visible mainly from the ventral side. The
short and long trichoid setae on each side of pterothorax are mentioned as metapleural setae.
Host taxonomy follows Clements et al. (2015).

Results
There were two new species of genus Philopteroides Mey, 2004, described within this study:

Philopteroides sinancorellus Najer, Gustafsson & Sychra, new species

Type host. Oreocharis arfaki (Meyer, 1875) (Passeriformes: Paramythiidae) — tit
berrypecker.

Type locality. Morobe District, Papua New Guinea.

Philopteroides gigas Najer, Gustafsson, and Sychra, new species

Type host. Paramythia montium montium De Vis, 1892 (Passeriformes: Paramythiidae) —
crested berrypecker.

Type locality. Mur Mur Pass, Western Highlands District, Papua New Guinea.

Other host. Paramythia montium brevicauda Mayr & Gilliard, 1954 (Passeriformes:
Paramythiidae) — crested berrypecker.

Discussion

The known geographical distribution of the 15 described species of Philopteroides is as
follows: New Zealand (5 spp.), New Guinea and Vietnam (2 spp. each), India, Taiwan,
Micronesia, Senegal, Uganda and the Indo-Malayan region (1 sp. each; Valim & Palma
2013). Considering this distribution, it is likely that further species of Philopteroides will be
found in Australia and other islands of Australasia, which would appear as the geographical
centre of this louse genus, with most species known from islands or mountainous areas with
high levels of endemism. However, the African records are puzzling and would need further
research.

Considering that at least one species of the beckeri species-group (Ph. pilgrimi Valim &
Palma, 2013) has a sympatric distribution with four other species belonging to the mitsusui
species-group within New Zealand (Valim & Palma 2013), the different species-groups are
not structured geographically. Furthermore, neither the genus nor the proposed species-groups
are distinctively host specific because all known species parasitise at least 10 host families,
with the four members of the beckeri species-group having hosts from three families.
However, in some cases, morphologically similar species of Philopteroides seem to parasitise
hosts of the same family (e.g. Acanthisittidae; Pycnonotidae, Paramythiidae), suggesting that
when more species become known, a pattern of host-louse relationships may emerge.
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The two new species of Philopteroides described in this paper differ from Ph. beckeri (the
type of the species-group), in several characters, including some immediately obvious, as the
very large size of Ph. gigas. This would indicate that the beckeri species-group may prove to
be artificial after more species are discovered and described. Also, Philopteroides is in much
need of molecular studies to elucidate relationships among species as well as between
species-groups, and indeed among all genera of the Philopterus-complex. Obviously, fresh
material collected from suitable hosts occurring in Australasia, Asia, and Africa is needed for
such studies.
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Prevalence of Anaplasma phagocytophilum in Three Tick Species
in the South Moravia, Czech Republic
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Veterinary and Pharmaceutical Sciences Brno

Summary

Anaplasma phagocytophilum is zoonotic gram-negative bacteria, which harbour neutrophiles and can
cause human granulocytic anaplasmosis. In Europe, it is transmitted mainly by Ixodes ricinus. Aim of
this study was to detect prevalence of this pathogen in ticks in the South Moravia region in
southeastern part of the Czech Republic. We examined 827 1. ricinus, 500 Dermacentor reticulatus
and 40 Haemaphysalis concinna ticks by nested PCR. We confirmed presence of 16S rDNA (460 bp)
of A. phagocytophilum in 3.5 % (n=827), 3.6 % (n=500), and 25 % (n=40) of I. ricinus, D.
reticulatus, and H. concinna, respectively. All amplicons were 100% identical with corresponding
sequences of A. phagocytophilum DNA in GenBank. Despite absence of clinical case in the Czech
Republic, human granulocytic anaplasmosis should be considered in patients with non-specific febrile
disease and a history of tick bite.

Keywords: Anaplasma phagocytophilum; Ixodes ricinus; Haemaphysalis concinna; Dermacentor
reticulatus

Introduction

Anaplasma phagocytophilum is gram-negative intracellular bacteria which infects
neutrophiles and can cause febrile disease in human and animals (Bakken and Dumler, 2015).
In Europe, it is mainly transmitted by Ixodes ricinus (Stuen et al., 2013). Because there are
just few studies about prevalence in other tick species, the aim of our study was focused on
three hard tick species I. ricinus, Dermacentor reticulatus and Haemaphysalis concinna
present in the region of South Moravia. All of them can feed on human hosts and transmit
various tick-borne pathogens. We did not find any study focused on presence of A.
phagocytophilum in H. concinna.

Material and Methods

We have collected 827, 500, and 40 I. ricinus, D. reticulatus, and H. concinna, respectively
by flagging during 2009-2011 on 43 sampling sites in region of South Moravia, southeastern
part of the Czech Republic. Presence of A. phagocytophilum DNA was detected by nested
PCR, developed to amplify approx. 460 bp long part of 16S rDNA (Majlathova et al., 2011).
Visualization of PCR products was done in 1.5% agarose gel with ethidium bromide. All
positive PCR products were purified with Gel/PCR DNA Fragments Extraction Kit (Geneaid
Biotech Ltd., Taiwan) according to the manufacturer protocol and sequenced in Macrogen
(Amsterdam, Netherlands). Obtained sequences were edited in Mega6 (Tamura et al., 2013)
and compared to GenBank database with BLAST algorithm (Altschul et al., 1990).

Results

We found A. phagocytophilum in 3.5 %, 3.6 %, and 25% of I. ricinus, D. reticulatus, and H.
concinna, respectively on 16 sampling sites (Table 1). As shown in table two tick species was
infected simultaneously on three sampling sites.

All obtained sequences were 100% identical with A. phagocytophilum DNA in GenBank
records (accession numbers CP006618 and KU513794) (E-value 0.0).
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Table 1. Positive localities.

Locality Latitude Longitude L ricinus D. reticulatus  H. concinna

Drnholec 48.862778 16.499444 1/140 1/4

Hodonin 48.833056 17.113333 3/89

Lanzhot 48.688333 16.989444 1/45

Lednice 48.818889 16.806389 1/9 9/32

Mikul¢ice 48.799167 17.093056 3/75 14/238

Moravska 48.779722 17.068611 3/74

Nova Ves

Muslov 48.800278 16.7125 1/4

Nosislav 49.019167 16.639722 3/20

Nové Mlyny 48.855 16.731389 4/6

Pasohlavky 48.898056 16.529722 1/14

Pouzdiany  48.95 16.6175 4/108

Pfibice 48.951667 16.573611 1/6

Straznice 48.910556 17.311944 2/29

Uhersky 48.994722 17.389722 2/8

Ostroh

Vlasatice 48.934444 16.503056 1/14

Vranovice 48.9575 16.61 4/40

Sum of ticks: 31 18 10

Discussion

Revealed prevalence in 1. ricinus corresponded to the study in the Czech Republic by
Venclikova et al. (2016) She has detected recently this bacteria in 5.6 % of flagged I. ricinus
(n=54), while our study showed 3.5% prevalence in same tick species. Dvotakova
Heroldova and Dvoiackova (2014) documented anti-A.phagocyptophilum antibodies in 11 %
of human patients (n = 314) with suspected Lyme disease. We did not find any study about A.
phagocytophilum in D. reticulatus or H. concinna in Czech Republic or Europe. D.
reticulatus capability of transmission A. marginale was proved already (Zivkovic et al.,
2007), but its capability to transmit A. phagocytophilum remains unknown. Distinctly higher
prevalence of A. phagocytophilum in H. concinna is probably caused by limited amount of
collected ticks.

Conclusion

We found A. phagocytophilum in three species of hard ticks in South Moravia. Despite
absence of reported clinical case in the Czech Republic, human granulocytic anaplasmosis
should be considered in patients with non-specific febrile symptoms and a history of tick bite.
Presence of A. phagocytophilum in H. concinna does not prove its capability to transmit it but
we cannot exclude this eventuality without further research.
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