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2019, vol. 60(6), p. 700-707.
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development of immune responses in broiler chicken. British Poultry Science, 2022, vol. 63,
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Animal Behaviour, 2019, vol. 157, p. 35-42.

PICHOVA, Katarina - KUBIKOVA, Lubica - KOSTAL, Lubor. The Acute Pharmacological
Manipulation of Dopamine Receptors Modulates Judgment Bias in Japanese Quail. In
Frontiers in Physiology, 2022a, vol. 13, art. no. 883021.

VyZiadané prednasky na medzinarodnych vedeckych podujatiach

Kostal, Lubor. Studying affect induced judgement bias in birds. In Workshop: Cognitive
affective biases - from mechanisms to disease symptoms.Krakéw, Poland, May 13-17,
2019.

Kostal, Lubor. Using cognitive bias as a welfare tool in poultry. 17th International
Conference on Production Diseases in Farm Animals (ICPD). Bern, Switzerland, June 27 -
29, 2019.

Kostal, Lubor. Kognitivni schopnosti kura domaciho. Ceska dribezarska conference s
mezinarodni Ugasti “DRUBEZ 2022”, Tfi V&zicky u Jihlavy, CR, 12. 10. 2022 (online).
Kostdl, Lubor. Cognition, affective states and chicken welfare. Workshop: Cognitive
affective states — from mechanisms to disease symptoms. Krakow, Polsko, 26. 10. 2022.

Uplatnenie vysledkov projektu

V ramci projektu sme navrhli, zhotovili a otestovali viaceré unikatne zariadenia na testovanie
spravania vyuzitelné ako tzv. na zvieratach zaloZzené indikatory welfaru. Test skreslenia
usudku predstavuje metédu hodnotenia afektivnych stavov (emacii) a ich valencie u zvierat.
Vychadza z konceptu afektom navodeného kognitivneho skreslenia (cognitive bias). Opiera
sa o poznatky z ludskej psycholégie, poukazujuce na interakciu medzi kogniciou a
emaociami, o fakt, Ze emaécie ovplyvriuju kognitivny vykon nielen u fudi, ale aj u zvierat. Veda
o welfare sa v poslednom obdobi zameriava na pozitivny welfare zvierat. Niektoré z
indikatorov welfaru, napr. ukazovatele stresovej odpovede ako su hladiny glukokortikoidov,
su odrazom celkovej urovne aktivacie, vzruSenia (arousal) daného jedinca. VzruSenie
(nizke/vysokeé) je vSak iba jednou z osi v dvojrozmernom modeli emacii. ZvySené vzruSenie
moze byt su€astou ako pozitivnych, tak aj negativnych afektivnych stavov. Preto je délezité
najst metoddy, ktoré su schopné merat valenciu afektivnych stavov u zvierat, druht os
emaocii, ktora opisuje, do akej miery je emdcia negativna alebo pozitivna. Jednou z mala
metod ktoré to umoZiiuju u zvierat je prave test skreslenia usudku. Vysledky naSich
experimentov prispeli k zdokonaleniu metdd testovania kognitivneho skreslenia u hydiny.
Nase experimenty s vplyvom farby monochromatického svetla po¢as embryogenézy kurciat
brojlerového typu ukazuju, ze volbou farby svetla mézeme ovplyvnit' ich rast, spravanie, ale
aj imunitny systém, a v kone€nom désledku teda aj welfare zvierat. Ukazali sme, ze
inkubacia v cervenom svetle vedie k vy5Sej intenzite rastu, ale aj zvySenému pasivnemu
spravaniu v porovnani s embryamiinkubovanymi pri modrom svetle. Na modeli prepelice
japonskej s pouzitim linii s odli§nou rychlostou rastu sme ukazali, Ze zmeny v rychlosti rastu
u masoveho typu prepelic mozu ovplyvnit’ parametre akutnej fazy imunitnej odpovede. Na
liniach prepelice japonskej s geneticky determinovanymi hladinami testosterénu v Zitku sme
zas zistili, Ze testosteron v Zitku ovplyviiuje reprodukéné spravanie samic v dospelosti.
Preukazali sme tiez, Ze u€inok maternalneho testosterénu méze byt spojeny s
epigenetickymi mechanizmami a ovplyviiovat DNA metylacny vzorec. Suhrnne tieto
poznatky prispeli k prehibeniu znalosti o moZnostiach vyuzitia epigenetiky na vyvinové
programovanie welfaru a produkénych vlastnosti hydiny.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v slovenskom jazyku
(max. 20 riadkov)

SkonStruovali a otestovali sme pouzitie Skinnerovych boxov s dotykovou obrazovkou pre
nosnice na testovanie skreslenia Usudku, arénu na testovanie skreslenia pozornosti a
osemramenné radialne bludisko na testovanie skreslenia pamati. Test skreslenia usudku
zaloZeny na operacnom podmiefiovani, aj napriek optimalizacii protokolu, nepotvrdil
negativne skreslenie Usudku u nosnic chovanych v obohatenych klietkach v porovnani s
nosnicami chovanymi na hlbokej podstielke, ani u zvierat vystavenych nepredikovatelnému
chronickému miernemu stresu, ani pozitivne skreslenie usudku u nosnic vystavenych
dotykovej stimulacii (Stekleniu). UskutoCnili sme pilotné pokusy ohladom vyuzitia skreslenia
pozornosti a skreslenia pamati a ohfadom vyuzitia akcelerometrov na automatické
monitorovanie spravania nosnic. Potvrdili sme u€ast’ dopaminergickych mechanizmov na
regulacii skreslenia Usudku u prepelice japonskej. Farba svetla poas inkubacie ovplyviuje
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embryonalny a skory postembryonalny vyvin kur€iat brojlerového typu. NajvysSie
koncentracie epifyzarneho melatoninu sme zistili u embryi inkubovanych pri Cervenom a
bielom a najnizSie pri modrom svetle. Studené a teplé polychromatické svetlo neovplyvnilo
signifikantne biosyntézu melatoninu. Embrya brojlerov ktoré boli vystavené ¢ervenému
svetlu pocas embryonalneho vyvinu vykazovali po vyliahnuti vy$Siu intenzitu rastu a viac
prejavov pasivneho spravania v porovnani s embyami inkuvanymi pri Cervenom svetle.
Vystavenie vajec brojlerov ¢ervenému svetlu po¢as inkubacie ma potencial ovplyvnit
vrodenu imunitnu ochranu v tenkom Creve kurciat po€as skorého postembryonalneho
obdobia. Zmeny v hladinach plazmatickych protilatok negativne korelovali so zmenamiv
rychlosti rastu u linii prepelic selektovanych na tvar rastovej krivky. Rozdiely v rychlosti rastu
u masoveého typu prepelic japonskych mézu ovplyvnit parametre akutnej fazy imunitnej
odpovede. U linii prepelic s geneticky determinovanymi hladinami testosterénu v Zitku sme
zistili, Ze vysSia depozicia testosterénu do vajca je spojena s vySSou receptivitou a nizSou
“priebercivostou” samice pri vybere samca. In ovo zvySené koncentracie testosterénu a
betainu ako donora metylovych skupin u prepelice japonskej ovplyvriuju postnatalny fenotyp
mladat pohlavne Specifickym spésobom, pricom na molekularnej urovni mdze byt u€inok
maternalneho testosteronu spojeny s epigenetickymi mechanizmami a ovplyviiovat DNA
metylacny vzor.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v anglickom jazyku
(max. 20 riadkov)

We constructed and tested the use of Skinner boxes with touchscreen for laying hens to test
the judgment bias, an arena to test the attention bias, and an eight-arm radial maze to test
memory bias. The operant conditioning-based judgment bias test, despite optimization of
the protocol, did not confirm a negative judgment bias in laying hens housed in enriched
cages compared to hens housed on deep litter, nor in animals exposed to unpredictable
chronic mild stress or a positive judgment bias in laying hens exposed to tactile stimulation
(tickling). We have conducted pilot experiments regarding the use of attentional and memory
biases and the use of accelerometers for automated behaviour monitoring in laying hens.
We confirmed the involvement of dopaminergic mechanisms in the control of the judgment
bias in Japanese qualil.

The colour of light during incubation influences the embryonic and early postembryonic
development of broiler-type chicks. We found the highest concentrations of epiphyseal
melatonin in embryos incubated under red and white light and the lowest under blue light.
Cold and warm polychromatic light did not significantly affect melatonin biosynthesis. Broiler
embryos that were exposed to red light during embryonic development exhibited higher
growth rates and more passive behaviours after hatching compared to embryos incubated
under red light. Exposure of broiler eggs to red light during incubation has the potential to
affect innate immune protection in the small intestine of chicks during the early
postembryonic period. Changes in plasma antibody levels were negatively correlated with
changes in growth rate in quail lines selected for growth curve shape. Differences in the
growth rate in broiler Japanese quail may affect the parameters of the acute phase of the
immune response. We found in quail lines with genetically determined levels of testosterone
in the yolk that higher testosterone deposition into the egg is associated with higher
receptivity of hens and these hens are less "choosy" in their male choice. In ovo elevated
concentrations of testosterone and betaine as a methyl group donor in Japanese quail affect
the postnatal phenotype of the chicks in a sex-specific manner, and at the molecular level,
the effect of maternal testosterone may be linked to epigenetic mechanisms and influence
DNA methylation pattern.
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