
Progesterone and stress in ewes	

Behavioural recording
The P4-W and Con groups did not present dif-

ferences in the frequency of any behaviour recorded 
during the social isolation test (Table 1).

DISCUSSION

This is the first study that demonstrates that pretreat-

Figure 4. Body surface temperature on the thorax (-▲-) and ab-
domen (-▲-) of ewes after the social isolation test. BSIT: tem-
perature values 5 min before social isolation test; ASIT: tem-
perature values immediately after social isolation test. Shaded 
area shows the period of the social isolation test. Different letters 
indicate significant differences over time (P <0.03).

Figure 3. Progesterone changes in ewes before and after social 
isolation test. BSIT: progesterone concentration 5 min before 
the social isolation test; ASIT: progesterone concentration im-
mediately after the social isolation test. Shaded area shows the 
period of the social isolation test. Different letters indicate sig-
nificant differences over time (P <0.0002).

Table 1. Ewes’ behaviours (mean ± SEM) recorded during the social 
isolation test. P4-W ewes were treated with a progesterone-releasing 
device (CIDR) for 13 d, which was withdrawn 24 h before social 
isolation test; Con were untreated ewes.
Variable P4-W Con
Lines crossed (n) 56.3 ± 6.7 53.4 ± 4.4
Periphery lines crossed (n) 36.8 ± 4.1 41.1 ± 2.9
Sniffing (n) 20.9 ± 3.0 23.1 ± 3.6
Escape attempts (n) 0.2 ± 0.1 2.4 ± 2.2
Freezing (n) 31.9 ± 4.3 32.1 ± 2.5
Eliminations events  
(urinations + defecations) (n)

0.7 ± 0.1 0.4 ± 0.2

Vocalizations (n) 27.4 ± 6.6 31.7 ± 7.6
Time in periphery squares (min) 7.2 ± 0.6 7.9 ± 0.5
Latency to first elimination (min) 4.2 ± 1.5 6.9 ± 1.4
Latency to first vocalization (min) 2.5 ± 1.3 3.3 ± 1.2

ment with P4 increases the physiological stress response 
to social isolation in ewes. The use of anoestrous ewes, 
which have very low oestrogen concentrations and 
do not ovulate after a single P4 treatment such as that 
applied in this experiment, allows us to isolate the P4 
effects from possible effects of oestrogen increases 
after P4 concentrations decrease. This means that 
the physiological status of different ewes should be 
considered when temperament tests are performed, 
while management systems should also consider 
physiological status to minimize welfare problems. 
After social isolation, the changes in cortisol, the 
main endocrine indicator of an acute stress response 
in sheep,20,21 were greater in P4-W ewes. Although it 
is known that CRF, ACTH and glucocorticoids have 
direct stimulating effects on the behavioural response 
to stressors,22,23 we did not observe differences be-
tween the groups in the behavioural displays during 
the social isolation test. One explanation could be 
that differences in the CRF, ACTH and/or cortisol 
responses were not strong enough to induce differ-
ences in the behavioural response, or alternatively, 
the neuroendocrine changes were restricted to the 
adrenal level. Overall, this result provides support to 
the hypothesis that the decrease in P4 concentrations 
increases the sensitivity of the hypothalamic-pituitary-
adrenal axis to stressors. 

Overall, we observed responses in cortisol and body 
temperature and typical behavioural responses dis-


