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Introduction

Objective

• During stress, several changes take place in the central nervous system and periphery of
animals, which help preserve the individual and the species. These include the
mobilization of adaptive behaviors and peripheral functions and the inhibition of
biologically costly behaviors such as reproduction and feeding.

• To integrate a comprehensive picture of
behavioural and endocrinological
(steroid) responses during recovery from
an acute stress experience in chickens.

• Domesticated animals are less aggressive and show less fearful behaviour. They also
show lower hypothalamic-pituitary-adrenal (HPA) axis reactivity. However, in contrast to
the HPA-axis, the influences of domestication on stress vulnerability of the hypothalamicpituitary-gonadal (HPG) axis have not been explored thoroughly in any domesticated
animal.

• To produce a first comparison of this
response between domesticated chickens
and their wild ancestor.

• Blood from 10 female White Leghorn
(WL) and 10 female Red junglefowl (RJF)
chickens was collected at basal levels,
after 10 min restraint in a net and 60 min
after initial disturbance.
• We measured five classes of steroids using
liquid chromatography tandem mass
spectrometry methods (LC-MS/MS).

Results

• Activation of the HPA-axis usually
suppresses the HPG-axis in most
animals through several mechanisms.
For instance, corticotropin-releasing
factor (CRF) inhibits secretion of
gonadotropin releasing hormone
(GnRH), while glucocorticoids
suppress secretion of pituitary
luteinizing hormone (LH), as well as
progesterone and estrogens from
ovaries.
• Steroid hormones regulate various
important functions such as
development, reproduction and
behaviour.

Methods

Correlation Heatmap
The heat map suggests an immense
correlation of hormone levels across
individuals.

Avian Steroidogenesis

Breed Differences
• Significantly higher levels of
pregnenolone, progesterone,
dehydroepiandrosterone (DHEA),
androstenedione in WL compared to
RJF.
• No significant statistical differences
between the breeds for measured
hormones in estrogen family.
• More prominent corticosterone response
in RJF.

Treatment Effects

• The process of steroidogenesis is
initiated with cleavage of cholesterol
side-chain by P450scc in peripheral
steroidogenic glands such as gonads
and adrenals. Sex hormones are
mainly produced in gonads and their
secretion is under influence of LH
and Follicle-stimulating hormone
(FSH) from pituitary gland.

• Declined levels of pregnenolone,
androstenedione and DHEA, 60 min
after initial handling of the birds in WL
but not in RJF.
• Rise in corticosterone (CORT) levels at
min 10 and decrease to baseline at min
60 in both breeds.

Conclusions
• Our findings agree with the hypothesis
suggesting that the attenuated HPA
reactivity is one of the characteristics
of the domesticated phenotype, while
baseline HPA axis activity has not
necessarily altered during
domestication.
• The data suggest a modification in the
adrenal cortex of domesticated WL to
produce higher levels of pregnenolone,
progesterone and androgens.

• Steroid hormones have various effects on
several target tissues and, hence, might be
an important target of modification in
domestication of animals.

• HPG-axis in ancestral RJF seems to be
less vulnerable to short term stress.

• Our data suggest that chickens might
have the potential to serve as a model to
study the relationship between stress and
DHEA, which is currently being
investigated in humans.

Future plans
• Looking at genetic determinants of the
breed differences which we found (CORT
response, basal progesterone, DHEA &
androstenedione) using our advanced
intercross and QTL mapping.
• Studying the effects of chronic stress on
HPG axis activity of WL and RJF.
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