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Dear colleague, 
 
 
Our group has been working with steroid hormones for over 30 years and we aim to extend analytical 

possibilities for this research. The measurement of steroid hormone metabolites in faeces was described by 
us as early as 1982 (oestrogen metabolites for pregnancy diagnosis in cattle) and, to our knowledge, this 
was the first application in the world for measuring endogenous hormones in this matrix. We developed 
methods for the determination of faecal progesterone and androgen metabolites subsequently and more 
recently, assays for cortisol and corticosterone metabolites were established. 

 
 

Overview of the recent work of our “Research Group Stress” 

Non-invasive monitoring of glucocorticoid production 

In animals under stress, glucocorticoids and catecholamines are secreted by the adrenals. These 
hormones help an organism to cope with the situation. Their concentrations in blood have been widely used 
to evaluate the effects of various stressors. Blood sample collection itself disturbs an animal and is 
dangerous or even impossible in some zoo and wildlife species. Non-invasive methods for the 
determination of glucocorticoids or their metabolites are therefore a prerequisite for assessing stress in these 
animals. Above all, faecal samples offer the advantage that they can be collected easily without any need 
to handle the animal. 

As information about faecal metabolites was very limited, our special interest during the past several 
years has been steroid metabolism and excretion in mammals, mainly domestic livestock (Palme et al., 
1996). Starting with these infusion experiments (in the meantime, we have added further studies in cats, 
dogs, hares, rats, mice, primates, elephants and several bird species; for review, see Palme et al., 2005), we 
have focused on faecal glucocorticoid metabolites. Since we were not able to find authentic cortisol in 
faecal samples of ruminants and horses and only negligible amounts in pigs, specific cortisol immunoassays 
do not work in these species. In sheep, we characterized 14C-cortisol metabolites by HPLC/MS. This helped 
to establish an enzyme immunoassay for 11,17-dioxoandrostanes (11-oxoaetiocholanolone-EIA) for a 
determination of faecal cortisol metabolites (Palme and Möstl, 1997). It was the first EIA worldwide to 
measure cortisol metabolites in ruminants. This EIA provided the basis for a non-invasive evaluation of 
adrenocortical activity. The biological relevance of this non-invasive method has been proven in ruminants 
(cattle, sheep) and horses following stimulation (ACTH) or suppression (dexamethasone) of cortisol release 
by the adrenal cortex and transportation. In the meantime, we have developed and established a total of 
more than 15 different EIAs for other faecal cortisol or corticosterone metabolites. The biological relevance 
of these EIAs for faecal glucocorticoid metabolites in various species (including birds; see ref.) has been 
proven (Möstl et al., 2005; Palme, 2005; Palme et al., 2005; Touma and Palme, 2005; Palme, 2012; 2019). 
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Thus, our successfully established and extensively validated non-invasive techniques to monitor stress 
hormone metabolites in faecal samples of various species are a useful tool in different research fields, such 
as ethology, field endocrinology, ecology, animal conservation and animal welfare, and can open new 
perspectives in biomedical and behavioural sciences. 

 
 

Glucocorticoids in hair 

As a potential long-time parameter of average glucocorticoid concentrations, the measurement of 
cortisol in hairs (corticosterone in feathers) has attracted much attention. As recent studies from others and 
our group (Keckeis et al., 2012) suggest also a local glucocorticoid production in the skin, we try to evaluate 
mechanisms of and possible influences on glucocorticoid (or their metabolites) production in skin 
appendages.  

 
Glucocorticoid metabolites in the environment 

Especially in ruminants high amounts of C19O3-steroids are excreted. Those metabolites can be 
measured as parameters of glucocorticoid production. However, some are known to act as pheromones and 
androgens in fish (11-ketotestosterone is an important androgen). We investigate formation and stability of 
these possible endocrine disruptors. 

As we are interested in endocrine rhythms and responses to stress or disturbance, we are collaborating 
with research groups from all over the world (e.g., Australia, Argentina, Austria, Brazil, Belgium, Canada, 
Denmark, France, Germany, Great Britain, Italy, Netherlands, New Zealand, Norway, Poland, South 
Africa, Spain, Sweden, Switzerland, USA). We are also involved in animal welfare projects. Feel free to 
contact us if you are interested in a collaboration or if you have further questions. For copies of papers 
please click (+Strg) the respective (pdf) after the reference below for its download. We also offer basic 
information about non-invasive measurement of steroid hormones (including our detailed laboratory 
protocol for extraction and EIA and the PDFs of our papers) that is directly available on our website via the 
following link: http://www.vetmeduni.ac.at/Stress-CD/ 

 
With kind regards 
 
Prof. Dr. Erich Möstl Prof. Dr. Rupert Palme 
erichmoestl@gmail.com  Tel: +43-1-25077-4103 
 Rupert.Palme@vetmeduni.ac.at 

http://www.vetmeduni.ac.at/Stress-CD/
mailto:erichmoestl@gmail.com
mailto:Rupert.Palme@vetmeduni.ac.at


 

 

 

3 

References of papers published by our group (klick the respective link to download the pdf!) 
Papers describing a newly established EIA for the first time are given in blue letters 

 
 

References related to faecal glucocorticoid 
metabolites   

Reviews 

Möstl, E., Palme, R. (2002): Hormones as indicators of stress. 
Dom. Anim. Endocrinol. 23, 67-74. (pdf) 

Möstl, E., Rettenbacher, S., Palme, R. (2005): Measurement of 
corticosterone metabolites in birds’ droppings: An analytical 
approach. Annals New York Acad. Sci. 1046, 17-34. (pdf) 

Möstl, E. (2014): Glucocorticoids, their metabolites and their 
measurement in various animal species. Med. Wet. 70, 224-
229. (pdf) 

Möstl, E. (2021): Das Darmmikrobiom, der Steroidstoffwechsel 
und die Umwelt (German with English Abstract). Wiener 
Tierarztl. Mschr./Vet. Med. Austria 108, 26-43. (pdf) 

Palme, R. (2005): Measuring fecal steroids: Guidelines for 
practical application. Annals New York Acad. Sci. 1046, 75-
80. (pdf) 

Palme, R. (2012): Monitoring stress hormone metabolites as a 
useful, non-invasive tool for welfare assessment in farm 
animals. Animal Welfare 21, 331-337. (pdf) 

Palme, R. (2019): Non-invasive measurement of glucocorticoids: 
advances and problems. Physiol. Beh. 199, 229-243. (pdf) – 
Supplementary data (last updated 2nd Oct 2023): (pdf) 

Palme, R., Rettenbacher, S., Touma, C., El-Bahr, SM., Möstl, E. 
(2005): Stress hormones in mammals and birds: Comparative 
aspects regarding metabolism, excretion and noninvasive 
measurement in fecal samples. Trends in Comparative 
Endocrinology and Neurobiology. Annals New York Acad. 
Sci. 1040, 162-171. (pdf) 

Palme, R., Touma, C., Arias, N., Dominchin, MF., Lepschy, M. 
(2013): Steroid extraction: Get the best out of faecal samples. 
Wiener Tierärztl. Mschrift – Vet. Med. Austria 100, 238-246. 
(pdf) 

Sheriff, MJ., Dantzer, B., Delehanty, B., Palme, R., Boonstra, R. 
(2011): Measuring stress in wildlife: techniques for 
quantifying glucocorticoids. Oecologia 166, 869-887. (pdf) 

Touma, C., Palme, R. (2005): Measuring fecal glucocorticoid 
metabolites in mammals and birds: The importance of 
validation. Annals New York Acad. Sci. 1046, 54-74. (pdf) 

 

Ruminants (domesticated) 

Arias, N., Requena, M., Palme, R. (2013): Measuring faecal 
glucocorticoid metabolites as a non-invasive tool for 
monitoring adrenocortical activity in South American 
camelids. Anim. Welfare 22, 25-31. (pdf) 

Baxter, EM., Mulligan, J., Hall, SA., Donbavand, JE., Palme, R., 
Aldujaili, E., Zanella, AJ., Dwyer, CM. (2016): Positive and 
negative gestational handling influences placental traits and 
mother-offspring behavior in dairy goats. Physiol. Beh. 157, 
129-138. (pdf) 

Belo, CJ., Schlegel, S., Moll, J., Möstl, E., Bruckmaier, RM. 
(2009): Milk ejection disorders in Swiss dairy cows: a field 
study. J. Dairy Res. 76, 222-228. (pdf) 

Bertulat, S., Fischer-Tenhagen, C., Suthar, V., Möstl, E., Isaka, N., 
Heuwieser, W. (2013): Measurement of fecal glucocorticoid 
metabolites and evaluation of udder characteristics to estimate 
stress after sudden dry-off in dairy cows with different milk 
yields. J. Dairy Sci. 96, 3774-3787. (pdf) 

Diel, F., Rauch, E., Palme, R., Sauter-Louis, C., Zeiler, E. (2022): 
Exploring the evacuation of dairy cattle at night in 
collaboration with the fire brigade: How to prepare openings 
for swift rescue in case of barn fire. Animals 12, 1344. (pdf) 

Doerfler, RL., Lehermeier, C., Kliem, H., Möstl, E., Bernhardt, H. 
(2016): Physiological and behavioral responses of dairy cattle 
to the introduction of robot scrapers. Front. Vet. Sci. 3:106. 
(pdf) 

Ebinghaus, A., Knierim, U., Simantke, C., Palme, R., Ivemeyer, S. 
(2020): Fecal cortisol metabolites in dairy cows: a cross-
sectional exploration of associations with animal, stockperson 
and farm characteristics. Animals 10, 1787. (pdf) 

El-Bahr, SM., Möstl, E., Palme, R. (2003): Glucocorticoid 
metabolites inhibit the metabolism of androstendione in red 
blood cells of ruminants. J. Vet. Med. A 50, 98-102. (pdf) 

Gülzari, SÖ., Jørgensen, GJM., Eilertsen, SM., Hansen, I., Hagen, 
SB., Fløystad, I., Palme, R. (2019): Measuring faecal 
glucocorticoid metabolites to assess adrenocortical activity in 
reindeer. Animals 9, 987. (pdf) 

Hamidi, D., Grinnell, NA., Komainda, M., Riesch, F., Horn, J., 
Ammer, S., Traulsen, I., Palme, R., Hamidi, M., Isselstein, J. 
(2022): Heifers don’t care: No evidence of a negative impact 
on animal welfare of growing heifers when using virtual fences 
compared to physical fences for grazing. Animal 16, 100614. 
(pdf) 

Heinrich, M., Müller, H., Fieseler, H., Steiner, A., Gottschalk, J., 
Einspanier, A., Spilke, J., Mielenz, N., Palme, R., 
Baumgartner, W., Möbius, G., Starke, A. (2020): Usefulness 
of different matrices to measure cortisol concentration before, 
during and after sham foot trimming in German Holstein cows. 
(Cortisolkonzentration bei Deutsch-Holstein-Kühen vor, 
während und nach der Klauenbehandlung im Durchtreibestand 
– Eignung verschiedener Matrices; German with English 
Abstract). Tierärztl. Praxis G 48, 291-300.(pdf) 

Ivemeyer, S., Simantke, C., Ebinghaus, A., Poulsen, PH., 
Sorensen, JT., Rousing, T., Palme, R., Knierim, U. (2018): 
Herd-level associations between human–animal relationship, 
management, fecal cortisol metabolites, and udder health of 
organic dairy cows. J. Dairy Sci. 101, 7361-7374. (pdf) 

Janßen, S., Wunderlich, C., Heppelmann, M., Palme, R., Starke, 
A., Kehler, W., Steiner, A., Rizk, A., Meyer, E., Daenicke, S., 
Rehage, J. (2016): Pilot study on hormonal, metabolic and 
behavioural stress response to treatment of claw horn lesions 
in acutely lame dairy cows. J. Dairy Sci. 99, 7481-7488. (pdf) 

Kleinsasser, C., Graml, C., Klobetz-Rassam, E., Barth, K., 
Waiblinger, S., Palme, R. (2010): Physiological validation of 

http://www.vetmeduni.ac.at/Stress-CD/-pdf%20of%20all%20our%20papers%20-%20faecal%20gc-metabolites/Mostl-Palme-2002-DomAnimEndocrinol%2023,67-74.pdf
http://www.vetmeduni.ac.at/Stress-CD/-pdf%20of%20all%20our%20papers%20-%20faecal%20gc-metabolites/Mostl-2005-AnnNYAcadSci%201046,17-34.pdf
http://www.vetmeduni.ac.at/Stress-CD/-pdf%20of%20all%20our%20papers%20-%20faecal%20gc-metabolites/Mostl-2014-MedWet%2070,224-9.pdf
https://www.vetmeduni.ac.at/Stress-CD/-pdf%20of%20all%20our%20papers%20-%20faecal%20gc-metabolites/M%C3%B6stl-2021-WTM%20108,26-43.pdf
http://www.vetmeduni.ac.at/Stress-CD/-pdf%20of%20all%20our%20papers%20-%20faecal%20gc-metabolites/Palme-2005-AnnNYAcadSci%201046,75-80.pdf
http://www.vetmeduni.ac.at/Stress-CD/-pdf%20of%20all%20our%20papers%20-%20faecal%20gc-metabolites/Palme-2012-AnimWelfare%2021,331-7.pdf
https://www.vetmeduni.ac.at/Stress-CD/-pdf%20of%20all%20our%20papers%20-%20faecal%20gc-metabolites/Palme-2019-PhysiolBehav%20199,229-43.pdf
https://iissrv1.vu-wien.ac.at/Stress-CD/Palme-2019-PhysiolBehav-Suppl%20Tab%20S1-S9-Ref-updated.pdf
http://www.vetmeduni.ac.at/Stress-CD/-pdf%20of%20all%20our%20papers%20-%20faecal%20gc-metabolites/Palme-2005-AnnNYAcad%20Sci%201040,162-71.pdf
http://www.vetmeduni.ac.at/Stress-CD/-pdf%20of%20all%20our%20papers%20-%20faecal%20gc-metabolites/Palme-2013-WTM-VMA%20100,238-46.pdf
http://www.vetmeduni.ac.at/Stress-CD/-pdf%20of%20all%20our%20papers%20-%20faecal%20gc-metabolites/Sheriff-2011-Measuring%20stress%20in%20wildlife-Oecologia%20%20166,869-87.pdf
http://www.vetmeduni.ac.at/Stress-CD/-pdf%20of%20all%20our%20papers%20-%20faecal%20gc-metabolites/Touma-Palme-2005-AnnNYAcadSci%201046,54-74.pdf
http://www.vetmeduni.ac.at/Stress-CD/-pdf%20of%20all%20our%20papers%20-%20faecal%20gc-metabolites/Arias-2013-AnimWelfare%2022,25-31.pdf
http://www.vetmeduni.ac.at/Stress-CD/-pdf%20of%20all%20our%20papers%20-%20faecal%20gc-metabolites/Baxter-2016-PhysiolBeh%20157,129-38.pdf
http://www.vetmeduni.ac.at/Stress-CD/-pdf%20of%20all%20our%20papers%20-%20faecal%20gc-metabolites/Belo-2009-JDairyRes%2076,222-8.pdf
http://www.vetmeduni.ac.at/Stress-CD/-pdf%20of%20all%20our%20papers%20-%20faecal%20gc-metabolites/Bertulat-2013-JDairySci%2096,3774-87.pdf
https://doi.org/10.3390/ani12111344
http://dx.doi.org/10.3389/fvets.2016.00106
https://doi.org/10.3390/ani10101787
http://www.vetmeduni.ac.at/Stress-CD/-pdf%20of%20all%20our%20papers%20-%20faecal%20gc-metabolites/El-Bahr-2003-JVetMedA%2050,98-102.pdf
https://doi.org/10.3390/ani9110987
https://doi.org/10.1016/j.animal.2022.100614
https://www.vetmeduni.ac.at/Stress-CD/-pdf%20of%20all%20our%20papers%20-%20faecal%20gc-metabolites/Heinrich-2020-Tierarztl%20Prax%20G%2048,291%E2%80%93300.pdf
http://www.vetmeduni.ac.at/Stress-CD/-pdf%20of%20all%20our%20papers%20-%20faecal%20gc-metabolites/Ivemeyer-2018-JDairySci%20101,7361-74.pdf
http://www.vetmeduni.ac.at/Stress-CD/-pdf%20of%20all%20our%20papers%20-%20faecal%20gc-metabolites/Jan%C3%9Fen-2016-JDairySci%2099,7481-8.pdf


 

 

 

4 

a non-invasive method for measuring adrenocortical activity 
in goats. Wiener Tierärztl. Mschr. – Vet. Med. Austria 97, 259-
262. (pdf) 

Lexen, E., El-Bahr, SM., Sommerfeld-Stur, I., Palme, R., Möstl, 
E. (2008): Monitoring the adrenocortical response to 
disturbances in sheep by measuring glucocorticoid metabolites 
in the faeces. Wien. Tierärztl. Mschr. - Vet. Med. Austria 95, 
64-71. (pdf) 

Lexer, D., Hagen, K., Palme, R., Troxler, J., Waiblinger, S. (2009): 
Time budgets and adrenocortical activity of cows milked in a 
robot or a milking parlour: inter-relationships and influence of 
social rank. Animal Welfare 18, 73-80. (pdf) 

Lürzel, S., Münsch, C., Windschnurer, I., Futschik, A., Palme, R., 
Waiblinger, S. (2015): The influence of gentle interactions on 
avoidance distance towards humans, weight gain and 
physiological parameters in group-housed dairy calves. Appl. 
Anim. Beh. Sci. 172, 9-16. (pdf) 

Marchesini, G., Fossaluzza, D., Palme, R., Andrighetto, I., Magrin, 
L., Serva, L. (2024): Management of dairy heifers: can operant 
conditioning be an effective and feasible tool to decrease stress 
and ease animals’ close contact and handling? J. Dairy Sci. 
(accepted 11th Jan 2024) 

Montanholi, YR., Swanson, KC., Palme, R., Schenkel, FS., 
McBride, BW., Lu, D., Miller, SP: (2010): Assessing feed 
efficiency in beef steers through feeding behavior, infrared 
thermography and glucocorticoids. Animal 4, 692-701. (pdf) 

Montanholi, YR., Palme, R., Haas, LS., Swanson, KC., Van der 
Voort, G., Miller, SP. (2013): On the relationship between 
glucocorticoids and feed efficiency in beef cattle. Livestock 
Sci. 155, 130-136. (pdf) 

Möstl, E., Maggs, JL., Schrötter, G., Besenfelder, U., Palme, R. 
(2002): Measurement of cortisol metabolites in faeces of 
ruminants. Vet. Res. Commun. 26, 127-139. (pdf) 

Mülleder, C., Palme, R., Menke, C., Waiblinger, S. (2003): 
Individual differences in behaviour and in adrenocortical 
activity in beef-suckler cows. Appl. Anim. Beh. Sci. 84, 167-
183. (pdf) 

Nordmann, E., Barth, K., Futschik, A., Palme, R., Waiblinger, S. 
(2015): Head partitions at the feed barrier affect behaviour of 
goats. Appl. Anim. Beh. Sci. 167, 9-19. (pdf) 

Nordmann, E., Keil, NM., Schmied-Wagner, C., Graml, C., 
Langbein, J., Aschwanden, J., von Hof, J., Maschat, K., Palme, 
R., Waiblinger, S. (2011): Feed barrier design affects 
behaviour and physiology in goats. Appl. Anim. Beh. Sci. 133, 
40-53. (pdf) 

Palme, R., Fischer, P., Schildorfer, H., Ismail, M.N. (1996): 
Excretion of infused 14C-steroid hormones via faeces and urine 
in domestic livestock. Anim. Reprod. Sci. 43, 43-63. (pdf) 

Palme, R., Möstl, E. (1997): Measurement of cortisol metabolites 
in faeces of sheep as a parameter of cortisol concentration in 
blood. Z. Saugetierkd. – Int. J. Mammal. Biol. 62, 192-197, 
Suppl. 2. (pdf) 

Palme, R., Robia, C., Baumgartner, W., Möstl, E. (2000): 
Transport stress in cattle as reflected by an increase in faecal 
cortisol metabolites. Vet. Rec. 146, 108-109. (pdf) 

Palme, R., Robia, Ch., Messmann, S., Hofer, J., Möstl, E. (1999): 
Measurement of faecal cortisol metabolites in ruminants: A 

non-invasive parameter of adrenocortical function. Wien. 
Tierärztl. Mschr. 86, 237-241. (pdf) 

Patt, A., Gygax, L., Wechsler, B., Hillmann, E., Palme, R., Keil, 
NM. (2012): The introduction of individual goats into small 
established groups has serious negative effects on the 
introduced goat but not on resident goats. Appl. Anim. Beh. 
Sci. 138, 47-59. (pdf) 

Patt, A., Gygax, L., Wechsler, B., Hillmann, E., Palme, R., Keil, 
NM. (2013): Factors influencing the welfare of goats in small 
established groups during the separation and reintegration of 
individuals. Appl. Anim. Beh. Sci. 144, 63-72. (pdf) 

Patt, A., Gygax, L., Wechsler, B., Hillmann, E., Palme, R., Keil, 
NM. (2013): Behavioural and physiological reactions of goats 
confronted with an unfamiliar group either alone or together 
with two peers. Appl. Anim. Beh. Sci. 146, 56-65. (pdf) 

Pesenhofer, G., Palme, R., Pesenhofer, RM., Kofler, J. (2006): 
Comparison of two methods of fixation during functional claw 
trimming - walk-in crush versus tilt table - in dairy cows using 
faecal cortisol metabolite concentrations and daily milk yield 
as parameters. Wien. Tierärztl. Mschr. - Vet. Med. Austria 93, 
288-294. (pdf) 

Rouha-Mülleder, C., Palme, R., Waiblinger, S. (2010): 
Assessment of animal welfare in 80 dairy cow herds in cubicle 
housing – animal health and other animal-related parameters 
(German, English abstract). Wien. Tierärztl. Mschr. – Vet. 
Med. Austria 97, 231-241. (pdf) 

Salaberger, T., Millard, M., El Makarem, SE., Möstl, E., 
Grünberger, V., Krametter-Frötscher, R., Wittek, T., Palme, R. 
(2016): Influence of external factors on hair cortisol 
concentrations. Gen. Comp. Endocrinol. 233, 73-78. (pdf) 

Schilling, AK., Reese, S., Palme, R., Erhard, M., Wöhr, AC. 
(2015): Stress assessment in small ruminants kept on city 
farms in Southern Germany. J. Appl. Anim. Welfare Sci. 18, 
119-132. (pdf) 

Sid-Ahmed, O., Arias, N., Palme, R., Möstl, E. (2013): Increased 
immunoreactive 11-ketotestosterone concentrations in sheep 
feces after ACTH challenge. Environ. Toxicol. Chem. 32, 
1332-1336. (pdf) 

Sid-Ahmed, OE., Sanhouri, A., Elwaseela, BE., Fadllalah, I., 
Mohammed, GEE., Möstl, E. (2013): Assessment of 
adrenocortical activity by non-invasive measurement of faecal 
cortisol metabolites in dromedary (Camelus dromedarius). 
Trop. Anim. Health Prod. 45, 1453-1458. (pdf) 

Stubsjøen, SM., Bohlin, J., Dahl, E., Knappe-Poindecker, M., 
Fjeldaas, T., Lepschy, M., Palme, R., Langbein, J., Ropstad, E. 
(2015): Assessment of chronic stress in sheep (part I): The use 
of cortisol and cortisone in hair as non-invasive biological 
markers. Small Ruminant Res. 132, 25-31. (pdf) 

Stubsjøen, SM., Sørheim, K., Chincarini, M., Bohlin, J., Brunberg, 
E., Fuchs, B., Palme, R., Grøva, L. (2018): Exploring hair 
cortisone concentration as a novel tool to assess chronic stress 
in sheep with tick-borne fever. Small Rum. Res. 164, 110-119. 
(pdf) 

Szabò, S., Barth, K., Graml, C., Futschik, A., Palme, R., 
Waiblinger, S. (2013): Introducing young dairy goats into the 
adult herd after parturition reduces social stress. J. Dairy Sci. 
96, 4644-4655. (pdf) 

http://www.vetmeduni.ac.at/Stress-CD/-pdf%20of%20all%20our%20papers%20-%20faecal%20gc-metabolites/Kleinsasser-2010-WienTierarztlMschr%2097,259-62.pdf
http://www.vetmeduni.ac.at/Stress-CD/-pdf%20of%20all%20our%20papers%20-%20faecal%20gc-metabolites/Lexen-2008-WTM%2095,64-71.pdf
http://www.vetmeduni.ac.at/Stress-CD/-pdf%20of%20all%20our%20papers%20-%20faecal%20gc-metabolites/Lexer-2009-AnimWelfare%2018,73-80.pdf
http://www.vetmeduni.ac.at/Stress-CD/-pdf%20of%20all%20our%20papers%20-%20faecal%20gc-metabolites/Lurzel-2015-ApplAnimBehSci%20172,9-16.pdf
http://www.vetmeduni.ac.at/Stress-CD/-pdf%20of%20all%20our%20papers%20-%20faecal%20gc-metabolites/Montanholi-2010-Animal%204,692-701.pdf
http://www.vetmeduni.ac.at/Stress-CD/-pdf%20of%20all%20our%20papers%20-%20faecal%20gc-metabolites/Montanholi-2013-LivestockSci%20155,130-6.pdf
http://www.vetmeduni.ac.at/Stress-CD/-pdf%20of%20all%20our%20papers%20-%20faecal%20gc-metabolites/Mostl-2002-VetResCommun%2026,127-139.pdf
http://www.vetmeduni.ac.at/Stress-CD/-pdf%20of%20all%20our%20papers%20-%20faecal%20gc-metabolites/Mulleder-2003-ApplAnimBehSci%2084,167-83.pdf
http://www.vetmeduni.ac.at/Stress-CD/-pdf%20of%20all%20our%20papers%20-%20faecal%20gc-metabolites/Nordmann-2015-ApplAnimBehSci%20167,9-19.pdf
http://www.vetmeduni.ac.at/Stress-CD/-pdf%20of%20all%20our%20papers%20-%20faecal%20gc-metabolites/Nordmann-2011-ApplAnimBehSci%20133,40-53.pdf
http://www.vetmeduni.ac.at/Stress-CD/-pdf%20of%20all%20our%20papers%20-%20faecal%20gc-metabolites/Palme-1996-AnimReprodSci%2043,43-63.pdf
http://www.vetmeduni.ac.at/Stress-CD/-pdf%20of%20all%20our%20papers%20-%20faecal%20gc-metabolites/Palme-Mostl-1997-IntJMammalianBiol%2062%20Suppl%20II,192-197.pdf
http://www.vetmeduni.ac.at/Stress-CD/-pdf%20of%20all%20our%20papers%20-%20faecal%20gc-metabolites/Palme-2000-VetRec%20146,108-9.pdf
http://www.vetmeduni.ac.at/Stress-CD/-pdf%20of%20all%20our%20papers%20-%20faecal%20gc-metabolites/Palme-1999-WienTierarztlMschr%2086,237-41.pdf
http://www.vetmeduni.ac.at/Stress-CD/-pdf%20of%20all%20our%20papers%20-%20faecal%20gc-metabolites/Patt-2012-ApplAnimBehSci%20138,47-59.pdf
http://www.vetmeduni.ac.at/Stress-CD/-pdf%20of%20all%20our%20papers%20-%20faecal%20gc-metabolites/Patt-2013-ApplAnimBehSci%20144,63-72.pdf
http://www.vetmeduni.ac.at/Stress-CD/-pdf%20of%20all%20our%20papers%20-%20faecal%20gc-metabolites/Patt-2013-ApplAnimBehSci%20146,56-65.pdf
http://www.vetmeduni.ac.at/Stress-CD/-pdf%20of%20all%20our%20papers%20-%20faecal%20gc-metabolites/Pesenhofer-2006-WienTierarztlMschr%2093,288-94.pdf
http://www.vetmeduni.ac.at/Stress-CD/-pdf%20of%20all%20our%20papers%20-%20faecal%20gc-metabolites/Rouha-Mulleder-2010-WienTierarztlMschr%2097,231-41.pdf
http://www.vetmeduni.ac.at/Stress-CD/-pdf%20of%20all%20our%20papers%20-%20faecal%20gc-metabolites/Salaberger-2016-GenCompEndocrinol%20233,73-8.pdf
http://www.vetmeduni.ac.at/Stress-CD/-pdf%20of%20all%20our%20papers%20-%20faecal%20gc-metabolites/Schilling-2015-JApplAnimWelfareSci%2018,119-132.pdf
http://www.vetmeduni.ac.at/Stress-CD/-pdf%20of%20all%20our%20papers%20-%20faecal%20gc-metabolites/Sid-Ahmed-2013-EnvironToxicolChem%2032,1332-6.pdf
http://www.vetmeduni.ac.at/Stress-CD/-pdf%20of%20all%20our%20papers%20-%20faecal%20gc-metabolites/Sid-Ahmed-2013-TropAnimHealthProd%2045,1453-8.pdf
http://www.vetmeduni.ac.at/Stress-CD/-pdf%20of%20all%20our%20papers%20-%20faecal%20gc-metabolites/Stubsjoen-2015-SmallRuminantRes%20132,25-31.pdf
http://www.vetmeduni.ac.at/Stress-CD/-pdf%20of%20all%20our%20papers%20-%20faecal%20gc-metabolites/Stubsjoen-2018-SmallRumRes%20164,110-9.pdf
http://www.vetmeduni.ac.at/Stress-CD/-pdf%20of%20all%20our%20papers%20-%20faecal%20gc-metabolites/Szabo-2013-JDairySci%2096,4644-55.pdf


 

 

 

5 

Toinon, C., Waiblinger, S., Palme, R., Rault, JL. (2023): Long-
term effects of early maternal deprivation on goat social 
behaviour. Animal 17, 100814. (pdf) 

Veissier, I., Van laer, E., Palme, R., Moons, CPH., Ampe, B., 
Sonck, B., Andanson, S., Tuyttens, FAM. (2018): Heat stress 
in cows on pasture and benefit of shade in a temperate climate 
region. Int. J. Biometeorol. 62, 585-595. (pdf) 

Vogt, A., König von Borstel, U., Waiblinger, S., Palme, R., Barth, 
K. (2023): Fecal cortisol metabolites reflect transport stress in 
three-month-30 old dairy calves pre- and post-weaning – a 
pilot study. J. Dairy Sci. 106, 2124-2136. (pdf) 

Wagner, K., Barth, K., Palme, R., Futschik, A., Waiblinger, S. 
(2012): Integration into the dairy cow herd: long term effects 
of mother contact during the first twelve weeks of life. Appl. 
Anim. Beh. Sci. 141, 117-129. (pdf) 

Wagner, R., Fieseler, H., Kaiser, M., Müller, H., Mielenz, N., 
Spilke, J., Gottschalk, J., Einspanier, A., Palme, R., Rizk, A., 
Möbius, G., Baumgartner, W., Rachidi, F., Starke, A. (2021): 
Cortisol concentrations in sheep before, during and after sham 
foot trimming on a tilt table – the suitability of different 
matrices. Schw. Arch. Tierheilkd. 163, 753-766. (German, 
with English abstract) (pdf) 

Weiss, D., Helmreich,. Möstl, E., Dzidic, A., Bruckmaier, RM. 
(2004): Coping capacity of dairy cows during the change from 
conventional to automatic milking. J. Anim. Sci. 82, 563-570. 
(pdf) 

Weiss, D., Möstl, E., Bruckmaier, RM. (2005): Physiological and 
behavioural effects of changeover from conventional to 
automatic milking in dairy cows with and without previous 
experience. Vet. Med. Czech 50, 253-261. (pdf) 

Wieland, M., Nydam, DV., Geary, CM., Case, KL., Melvin, JM., 
Shirky, S., Santisteban, C., Palme, R., Heuwieser, W. (2023): 
A randomized controlled trial assessing the effect of 
intermittent and abrupt cessation of milking to end lactation on 
the well-being and intramammary infection risk of dairy cows. 
J. Dairy Sci. 106, 2019-2034. (pdf) 

Wittek, T., Salaberger, T., Palme, R., Becker, S., Hajek, F., 
Lambacher, B., Waiblinger, S. (2017): Clinical parameters and 
adrenocortical activity to assess stress responses of alpacas 
using different methods of restraint either alone or with 
shearing. Vet. Rec. 180: 568. (pdf) 

 

Ruminants (wildlife) 

Amin, B., Fishman, R., Quinn, M., Matas, D., Palme, R., Koren, 
L., Ciuti, S. (2024): Sex differences in the relationship between 
maternal and neonate cortisol in a free-ranging large mammal. 
PCI Ecol. (accepted: 11th March 2024) (pdf) 

Anderwald, P., Campell Andri, S., Palme, R. (2021): Reflections 
of ecological differences? Stress responses of sympatric 
Alpine chamois and red deer to weather, forage quality and 
human disturbance. Ecol. Evol. 11, 15740-15753. (pdf) 

Arias, N., Requena, M., Palme, R. (2013): Measuring faecal 
glucocorticoid metabolites as a non-invasive tool for 
monitoring adrenocortical activity in South American 
camelids. Anim. Welfare 22, 25-31. (pdf) 

Bashaw, MJ., Sicks, F., Palme, R., Schwarzenberger, F., Tordiffe, 
ASW., Ganswindt, A. (2016): Noninvasive assessment of 

adrenocortical activity as a measure of stress in giraffe 
(Giraffa camelopardalis). BMC Vet Res. 12:235. (pdf) 

Carbillet, J., Rey, B., Palme, R., Morellet, N., Bonnot, N., Chaval, 
Y., Cargnelutti, B., Hewison, AJM., Gilot-Fromont, E., 
Verheyden, H. (2020): Under cover of the night: context-
dependency of anthropogenic disturbance on stress levels of 
wild roe deer Capreolus capreolus. Cons. Physiol. 8, coaa086. 
(pdf) 

Carbillet, J., Rey, B., Palme, R., Monestier, C., Börger, L., 
Lavabre, T., Maublanc, ML., Cebe, N., Rames, JL., Le Loch, 
G., Wasniewski, M., Rannou, B., Gilot-Fromont, E., 
Verheyden, H. (2022): Co-variation between glucocorticoids, 
behaviour and immunity supports the pace-of-life syndrome 
hypothesis: an experimental approach. Proc. Roy. Soc. B. 289, 
20220464. (pdf) 

Carbillet, J., Hollaind, M., Rey, B., Palme, R., Pellerin, M., Regis, 
C., Geffré, A., Duhayer, J., Pardonnet, S., Debias, F., Merlet, 
J., Lemaitre, JF., Verheyden, H., Gilot-Fromont, E. (2023a): 
Age and spatio-temporal in food resources modulate stress-
immunity relationships in three populations of wild roe deer. 
Gen. Comp. Endocrinol. 330, 114141. (pdf) 

Carbillet, J., Palme, R., Maublanc, ML., Cebe, N., Gilot-Fromont, 
E., Verheyden, H., Rey, B. (2023b): Instability of faecal 
glucocorticoid metabolites at 4°C: time to freeze matters. J. 
Exp. Zool. A 339, 625-632. (pdf) 

Corlatti, L., Palme, R., Frey-Ross, F., Hackländer, K. (2011): 
Climatic cues and glucocorticoids in a free-ranging riparian 
population of red deer. Folia Zool. 60, 176-180. (pdf) 

Corlatti, L., Béthaz, S., von Hardenberg, A., Bassano, B., Palme, 
R., Lovari, S. (2012): Hormones, parasites and male 
reproductive tactics in Alpine chamois: identifying the 
mechanisms of life history trade-offs. Anim. Beh. 84, 1061-
1070. (pdf) 

Corlatti, L., Palme, R., Lovari, S. (2014): Physiological response 
to etho-ecological stressors in male Alpine chamois: timescale 
matters! Naturwissenschaften 101, 577-586. (pdf) 

Corlatti, L., Palme, R., Valencak, TG., Gomez, KM. (2023): 
Impact of forage quality on stress in Alpine chamois. Ecol. 
Evol. 13, e10045. (pdf)  

Dehnhard, M., Clauss, M., Lechner-Doll, M., Meyer, HHD., 
Palme, R. (2001): Non-invasive monitoring of adrenocortical 
activity in the roe deer (Capreolus capreolus) by measurement 
of fecal cortisol metabolites. Gen. Comp. Endocrinol. 123, 
111-120. (pdf) 

Donini, V., Iacona, E., Pedrotti, L., Macho-Maschler, S., Palme, 
R., Corlatti, L. (2022): Temporal stability of fecal cortisol 
metabolites in mountain-dwelling ungulates. Sci. Nature 109, 
20. (pdf) 

Formenti, N., Viganó, R., Fraquelli, C., Trogu, T., Bonfanti, M., 
Lanfranchi, P., Palme, R., Ferrari, N. (2018): Increased 
hormonal stress response of Apennine chamois induced by 
interspecific interactions and anthropogenic disturbance. Eur. 
J. Wildlife Res. 64:68. (pdf) 

Huber, S., Palme, R., Arnold, W. (2003) Effects of season, sex, 
and sample collection on concentrations of fecal cortisol 
metabolites in red deer (Cervus elaphus). Gen. Comp. 
Endocrinol. 130, 48-54. (pdf) 

https://doi.org/10.1016/j.animal.2023.100814
http://www.vetmeduni.ac.at/Stress-CD/-pdf%20of%20all%20our%20papers%20-%20faecal%20gc-metabolites/Veissier-2018-IntJBiometeorol%2062,585-95.pdf
https://iissrv1.vu-wien.ac.at/Stress-CD/-pdf%20of%20all%20our%20papers%20-%20faecal%20gc-metabolites/Vogt-2023-JDairySci%20106,2124-36.pdf
http://www.vetmeduni.ac.at/Stress-CD/-pdf%20of%20all%20our%20papers%20-%20faecal%20gc-metabolites/Wagner-2012-ApplAnimBehSci%20141,117-29.pdf
https://doi.org/10.17236/sat00325
http://www.vetmeduni.ac.at/Stress-CD/-pdf%20of%20all%20our%20papers%20-%20faecal%20gc-metabolites/Weiss-2004-JAnimSci%2082,563-70.pdf
http://www.vetmeduni.ac.at/Stress-CD/-pdf%20of%20all%20our%20papers%20-%20faecal%20gc-metabolites/Weiss-2005-VetMed%20Czech%2050,253-261.pdf
https://iissrv1.vu-wien.ac.at/Stress-CD/-pdf%20of%20all%20our%20papers%20-%20faecal%20gc-metabolites/Wieland-2023-JDairySci%20106,2019-34.pdf
http://www.vetmeduni.ac.at/Stress-CD/-pdf%20of%20all%20our%20papers%20-%20faecal%20gc-metabolites/Wittek-2017-VetRec%20180,568.pdf
https://doi.org/10.24072/pci.ecology.100543
https://doi.org/10.1002/ece3.8235
http://www.vetmeduni.ac.at/Stress-CD/-pdf%20of%20all%20our%20papers%20-%20faecal%20gc-metabolites/Arias-2013-AnimWelfare%2022,25-31.pdf
http://bmcvetres.biomedcentral.com/articles/10.1186/s12917-016-0864-8
https://doi.org/10.1093/conphys/coaa086
https://iissrv1.vu-wien.ac.at/Stress-CD/-pdf%20of%20all%20our%20papers%20-%20faecal%20gc-metabolites/Carbillet-2022-ProcRSocB%20289,20220464.pdf
https://iissrv1.vu-wien.ac.at/Stress-CD/-pdf%20of%20all%20our%20papers%20-%20faecal%20gc-metabolites/Carbillet-2023-GenCompEndocrinol%20330,114141.pdf
https://iissrv1.vu-wien.ac.at/Stress-CD/-pdf%20of%20all%20our%20papers%20-%20faecal%20gc-metabolites/Carbillet-2023-JExpZoolA%20339,625-32.pdf
http://www.vetmeduni.ac.at/Stress-CD/-pdf%20of%20all%20our%20papers%20-%20faecal%20gc-metabolites/Corlatti-2011-FoliaZool%2060,176-80.pdf
http://www.vetmeduni.ac.at/Stress-CD/-pdf%20of%20all%20our%20papers%20-%20faecal%20gc-metabolites/Corlatti-2012-AnimBeh%2084,1061-70.pdf
http://www.vetmeduni.ac.at/Stress-CD/-pdf%20of%20all%20our%20papers%20-%20faecal%20gc-metabolites/Corlatti-2014-Naturwissenschaften%20101,577-86.pdf
https://doi.org/10.1002/ece3.10045
http://www.vetmeduni.ac.at/Stress-CD/-pdf%20of%20all%20our%20papers%20-%20faecal%20gc-metabolites/Dehnhard-2001-GenCompEndocrinol%20123,111-120.pdf
https://doi.org/10.1007/s00114-022-01792-y
https://www.vetmeduni.ac.at/Stress-CD/-pdf%20of%20all%20our%20papers%20-%20faecal%20gc-metabolites/Formenti-2018-EurJWildlifeRes%2064-68.pdf
http://www.vetmeduni.ac.at/Stress-CD/-pdf%20of%20all%20our%20papers%20-%20faecal%20gc-metabolites/Huber-2003-GenCompEndocrinol%20130,48-54.pdf


 

 

 

6 

Hariohay, KM., Hunninck, L., Ranke, PS., Fyumagwa, RD., 
Palme, R., Røskaft, R. (2023): Between hunter and climate: 
The effects of hunting and environmental change on fecal 
glucocorticoid metabolite levels in two sympatric ungulate 
species in the Ruaha-Rungwa ecosystem, Tanzania. Cons. 
Physiol. 11, coad002. (pdf)  

Huber, S., Palme, R., Zenker, W., Möstl, E. (2003): Non-invasive 
monitoring of the adrenocortical response in red deer. J. 
Wildlife Managment 67, 258-266. (pdf) 

Hunninck, L., May, R., Jackson, CR., Palme, R., Røskaft, E., 
Sheriff, MJ. (2020): Consequences of climate-induced 
vegetation changes exceed those of human disturbance for 
wild impala in the Serengeti ecosystem. Cons. Physiol. 8, 
coz117. (pdf) 

Hunninck, L., Palme, R., Sheriff, MJ. (2020): Stress as a 
facilitator? Territorial male impala have higher glucocorticoid 
levels than bachelors. Gen. Comp. Endocrinol. 297, 113553. 
(pdf) 

Hunninck L., Jackson, CR., May, R., Røskaft, E., Palme, R., 
Sheriff, MJ. (2020): Triiodothyronine (T3) levels fluctuate in 
response to thermoregulation rather than nutritional status in a 
wild tropical ungulate. Cons. Physiol. 8, coaa105. (pdf) 

Konjević, D., Janicki, Z., Slavica, A., Severin, K., Krapinec, K., 
Božić, F., Palme, R. (2011): Non-invasive monitoring of 
adrenocortical activity in free-ranging fallow deer (Dama 
dama L.). Eur. J. Wildlife Res. 57, 77-81. (pdf) 

Lalande, LD., Gilot-Fromont, E., Carbillet, J., Débias, F., 
Duhayer, D., Gaillard, JM., Lemaître, JF., Palme, R., 
Pardonnet, S., Pellerin, M., Rey, B., Vuarin, P. (2023): 
Glucocorticoids negatively relate to body mass on the short-
term in a free-ranging ungulate. Oikos 2023, e09769. (pdf) 

Lemaitrei, JF., Carbillet, J., Rey, B., Palme, R., Fory, H., 
Wilbourn, RV., Underwood, SL., Cheynel, L., Gaillard, JM., 
Hewison, AJM., Verheyden, H., Debias, F., Duhayer, J., 
Regis, C., Pardonnet, S., Pellerin, M., Nussey, DH., Gilot-
Fromont, E. (2021): Short-term telomere dynamic is 
associated with glucocorticoid level in wild populations of roe 
deer. Comp. Biochem. Physiol. A 252, 110836. (pdf) 

Munerato, MS., Marques, JA., Caulkett, NA., Tomás, W., Zanetti, 
ES., Trovati, RG., Pereira, GT., Palme, R. (2015): Hormonal 
and behavioural stress responses to capture and radio-collar 
fitting in free-ranging pampas deer (Ozotoceros bezoarticus). 
Anim. Welfare 24, 437-446. (pdf) 

Pavitt, AT., Walling, CA., Möstl, E., Pemberton, JM., Kruuk, 
LEB. (2015): Cortisol but not testosterone is repeatable and 
varies with reproductive effort in wild red deer stags. Gen. 
Comp. Endo. 222, 62-68. (pdf) 

Pritchard, CE., Palme, R., Langkilde, T. (2020): Glucocorticoid 
and triiodothyronine concentrations do not correlate with 
behavior in vicuñas (Vicugna vicugna). Gen. Comp. 
Endocrinol. 286, 113299. (pdf) 

Sauerwein, H., Müller, U., Brüssel, H., Lutz, W., Möstl, E. (2004): 
Establishing baseline values of parameters potentially 
indicative of chronic stress in red deer (Cervus elaphus) from 
different habitats in western Germany. Eur. J. Wildlife Res. 50, 
168-172. (pdf) 

Tampach, S., Lopez-Olvera, JR., Palme, R., Schwarzenberger, F., 
Baauw, AH., Anderwald, P., Albanell, E. (2024): Little 
agreement among methodologies to determine fecal 

glucocorticoid metabolites in a mountain ungulate. Global 
Ecol. Cons. 50, e02832. (pdf) 

Vilela, S., da Silva, AA., Palme, RE., Ruckstuhl, K., Sousa, JP., 
Alves, J. (2020): Physiological stress reactions in red deer 
induced by hunting activities. Animals 10:1003. (pdf) 

 

Horses 

Berghold, P., Möstl, E., Aurich, C. (2007): Effects of reproductive 
status and management on cortisol secretion and fertility of 
oestrous horse mares. Anim. Reprod. Sci. 102, 276-285. (pdf) 

Christensen, JW., Ahrendt, LP., Lintrup, R., Gaillard, C., Palme, 
R., Malmkvist, J. (2012): Does learning performance in horses 
relate to fearfulness, baseline stress, and social rank? Appl. 
Anim. Beh. Sci. 140, 44-52. (pdf) 

Christensen, JW., Olczak, K., Palme, R., Thodberg, K. (2018): The 
effect of shelter design on shelter use by Icelandic horses in 
the winter period. J. Vet. Beh. 27, 47-54. (pdf) 

Flauger, B., Krüger, K., Gerhards, H., Möstl, E. (2010): Simplified 
method to measure glucocorticoid metabolites in faeces of 
horses. Vet. Res. Commun. 34, 185-195. (pdf) 

Fureix, C., Benhajali, H., Henry, S., Bruchet, A., Prunier, A., 
Ezzaouia, M., Coste, C., Hausberger, M., Palme, R., Jego, P. 
(2013): Plasma cortisol and faecal cortisol metabolites 
concentrations in stereotypic and non-stereotypic horses: Do 
stereotypic horses cope better with poor environmental 
conditions? BMC Vet. Res. 9:3. (pdf) 

Gorgasser, I., Tichy, A., Palme, R. (2007): Faecal cortisol 
metabolites in Quarter horses during initial training under field 
conditions. Wien. Tierärztl. Mschr. - Vet. Med. Austria 94, 
226-230. (pdf) 

Górecka-Bruzda, A., Suwała, M., Palme, R., Jaworski, Z., 
Jastrzębska, E., Boroń, M., Jezierski, T. (2015): Events around 
weaning in semi-feral and stable-reared Konik polski foals: 
Evaluation of short-term physiological and behavioural 
responses. Appl. Anim. Beh. Sci. 163, 122-134. (pdf) 

Granweiler, J., Cristóbal-Azkarate, J., Morton, N., Palme, R., 
Shultz, S. (2024): The paradox of spring: thyroid and 
glucocorticoid responses to cold temperatures and food 
availability in free living Carneddau ponies. Horm. Beh. 161, 
105526. (pdf) 

Hinchcliffe, DL., Lea, JMD., Palme, R., Shultz, S. (2021): Faecal 
glucocorticoid metabolites as biomarkers in equids: assay 
choice matters. J. Wildl. Manage. 85, 1175-1186. (pdf) 

Jakubowska, I., Rettenbacher, S., van den Hoven, R. (2010): 
Faecal cortisol metabolite excretion and stress in Standardbred 
Trotters under field conditions and during treadmill training. 
Wien. Tierärztl. Mschr. - Vet. Med. Austria 97, 31-36. (pdf) 

Krueger, K., Marr, I., Dobler, A., Palme, R. (2019): Preservation 
of fecal glucocorticoid metabolites and immunoglobulin A 
through silica gel drying for field studies in horses. Cons. 
Physiol. 7, coz065. (pdf) 

Novotny, EN., Hässig, M., Palme, R., Fürst, A., Weishaupt, MA. 
(2022): Messung von Herzfrequenzen und 
Kotcortisolmetaboliten bei Pferden am Zürcher Sechseläuten. 
Schw. Archiv. Tierheilkd. 164, 768-776. (pdf) 

https://doi.org/10.1093/conphys/coad002
http://www.vetmeduni.ac.at/Stress-CD/-pdf%20of%20all%20our%20papers%20-%20faecal%20gc-metabolites/Huber-2003-JWildlifeManag%2067,258-66.pdf
https://doi.org/10.1093/conphys/coz117
https://www.vetmeduni.ac.at/Stress-CD/-pdf%20of%20all%20our%20papers%20-%20faecal%20gc-metabolites/Hunninck-2020-GenCompEndocrinol%20297,113553.pdf
https://doi.org/10.1093/conphys/coaa105
http://www.vetmeduni.ac.at/Stress-CD/-pdf%20of%20all%20our%20papers%20-%20faecal%20gc-metabolites/Konjevic-2011-EurJWildlRes%2057,77-81.pdf
https://iissrv1.vu-wien.ac.at/Stress-CD/-pdf%20of%20all%20our%20papers%20-%20faecal%20gc-metabolites/Lalande-2023-Oikos%202023,e09769.pdf
https://www.vetmeduni.ac.at/Stress-CD/-pdf%20of%20all%20our%20papers%20-%20faecal%20gc-metabolites/Lemaitre-2021-CompBiochemPhysiol%20A%20252,11086.pdf
http://www.vetmeduni.ac.at/Stress-CD/-pdf%20of%20all%20our%20papers%20-%20faecal%20gc-metabolites/Munerato-2015-AnimWelfare%2024,437-446.pdf
http://www.vetmeduni.ac.at/Stress-CD/-pdf%20of%20all%20our%20papers%20-%20faecal%20gc-metabolites/Pavitt-2015-GenCompEndocrinol%20222,62-8.pdf
https://www.vetmeduni.ac.at/Stress-CD/-pdf%20of%20all%20our%20papers%20-%20faecal%20gc-metabolites/Pritchard-2020-GenCompEndo%20286,113299.pdf
http://www.vetmeduni.ac.at/Stress-CD/-pdf%20of%20all%20our%20papers%20-%20faecal%20gc-metabolites/Sauerwein-2004-EurJWildlRes%2050,168-72.pdf
https://doi.org/10.1016/j.gecco.2024.e02832
https://doi.org/10.3390/ani10061003
http://www.vetmeduni.ac.at/Stress-CD/-pdf%20of%20all%20our%20papers%20-%20faecal%20gc-metabolites/Berghold-2007-AnimReprodSci%20102,276-285.pdf
http://www.vetmeduni.ac.at/Stress-CD/-pdf%20of%20all%20our%20papers%20-%20faecal%20gc-metabolites/Christensen-2012-ApplAnimBehSci%20140,44-52.pdf
https://www.vetmeduni.ac.at/Stress-CD/-pdf%20of%20all%20our%20papers%20-%20faecal%20gc-metabolites/Christensen-2018-JVetBeh%2027,47-54.pdf
http://www.vetmeduni.ac.at/Stress-CD/-pdf%20of%20all%20our%20papers%20-%20faecal%20gc-metabolites/Flauger-2010-VetResCommun%2034,185-95.pdf
http://www.biomedcentral.com/1746-6148/9/3
http://www.vetmeduni.ac.at/Stress-CD/-pdf%20of%20all%20our%20papers%20-%20faecal%20gc-metabolites/Gorgasser-2007-WienTierarztlMschr%2094,226-30.pdf
http://www.vetmeduni.ac.at/Stress-CD/-pdf%20of%20all%20our%20papers%20-%20faecal%20gc-metabolites/Gorecka-Bruzda-2015-ApplAnimBehSci%20163,122-34-corr%20165,156-8.pdf
https://doi.org/10.1016/j.yhbeh.2024.105526
https://doi.org/10.1002/jwmg.22066
http://www.vetmeduni.ac.at/Stress-CD/-pdf%20of%20all%20our%20papers%20-%20faecal%20gc-metabolites/Jakubowska-2010-WienTierarztlMschr%2097,31-6.pdf
https://doi.org/10.1093/conphys/coz065
chrome-extension://efaidhttps:/iissrv1.vu-wien.ac.at/Stress-CD/-pdf%20of%20all%20our%20papers%20-%20faecal%20gc-metabolites/Novoty-2022-SchwArchTierhlkd%20164,768-76.pdf


 

 

 

7 

Malmkvist, J., Poulsen, JM., Luthersson, N., Palme, R., 
Christensen, JW., Søndergaard, E. (2012): Behaviour and 
stress responses in horses with gastric ulceration. Appl. Anim. 
Beh Sci. 142, 160-167. (pdf) 
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vison) under semi-natural housing conditions. J. Anim. 
Physiol. Anim. Nutr. 98, 497-503.(pdf)   

Schou, TM., Palme, R., Malmkvist, J. (2018): Prolonged nest 
building increase the reproductive outcome in American 
female mink. Appl. Anim. Beh. Sci. 207, 98-107. (pdf) 

Schou, TM., Palme, R., Malmkvist, J. (2019): Relocation shortly 
after mating does not have a major impact on stress responses 
and reproduction in female farm mink. Appl. Anim. Beh. Sci. 
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mink with different intensities of stereotypic behavior. Appl. 
Anim. Beh. Sci. 147, 172-178. (pdf) 
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Marcos, J., Miranda, M., Vázquez, VM., Corominas, TS., 
Huerta, JT., Zedrosser, A., Ordiz., A., Penteriani, V. (2020): 
Methodological considerations for using faecal glucocorticoid 
metabolite concentrations as an indicator of physiological 
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