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STRESS LEVELS IN HANOVERIAN HORSES
USED IN COMPETITION AND OTHER RECREATIONAL ACTIVITIES
NIVELUL STRESULUI LA CAII DIN RASA HANOVERIAN
FOLOSIȚI LA COMPETIȚII SAU ÎN ALTE ACTIVITĂȚI RECREATIVE
R.N. MĂLĂNCUȘ1),*), Raluca Oana RUSU1),
Luminița Iuliana AILINCĂI1)

The study was conducted on a total number of 13
Hanoverian horses, 2 to 12 years old used for both recreational and riding purposes to study the stress levels within three different groups. Cortisol levels and
complete haematological profiles have been investigated to assess the impact of different activities on stress
levels in these individuals. The results showed that
exercise and competitions significantly reduce eosinophil counts while increasing cortisol levels. This
change may be associated with a strong stress response. High cortisol levels over a long period have a
negative effect on individuals.
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Studiul a fost realizat pe un număr total de 13 cai
din rasa Hanoverian, cu vârste cuprinse între 2 și 12 ani,
utilizați atât în scopuri recreative, cât și în echitație,
pentru a studia nivelurile de stres la 3 grupuri diferite de
indivizi. Nivelul cortizolului seric și profilul hematologic
complet au fost investigate pentru a evalua impactul diferitelor activități asupra nivelului de stres la acești indivizi. Rezultatele au arătat că exercițiile fizice și participarea la competiții reduc semnificativ numărul de eozinofile în timp ce nivelul de cortizol crește. Această modificare poate fi asociată cu un răspuns puternic la stres,
nivelurile ridicate de cortizol pe o perioadă lungă de
timp având un efect negativ asupra indivizilor.
Cuvinte cheie: stres, Hanoverian, echitație

Cortisol is a steroid hormone synthesized from cholesterol in the zona fasciculata of the adrenal cortex.
Cortisol release is regulated by the hypothalamus-pituitary-adrenal (HPA) axis. Corticotropin-releasing
hormone (CRH) is released from the paraventricular
nucleus (PVN) of the hypothalamus acting on the anterior pituitary gland to release adrenocorticotropic
hormone (ACTH), which, in its turn, acts on the adrenal cortex. In the negative feedback loop, sufficient
cortisol inhibits the release of both ACTH and CRH.
The HPA axis follows a circadian rhythm and therefore,
cortisol levels are high in the morning and low at night
(3). In addition to its well-known main function, cortisol is a hormone that helps the organism progress on a
daily basis. High cortisol levels, on the other hand,
overload and adversely affect the adrenal glands.
Cortisol levels are a well-known stress marker and, along with the release of catecholamines, can adversely
affect the organism and induce the development of
neoplastic lesions (2).
MATERIALS AND METHODS
This study was conducted on a total number of 13
Hanoverian horses, 6 males and 7 females, housed in
1) „Ion Ionescu de la Brad” Iasi University of Life Sciences,
Faculty of Veterinary Medicine, Iasi, Romania
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different stables throughout Iasi and Suceava County,
north-western Romania, for a period of four months
from August to November 2021. It was carried out in a
group of 2 to 12 years old individuals used for both
recreational and riding purposes to study the stress
levels. The horses were housed in individual boxes. At
the start of the study, all horses were observed for several weeks to exclude any of them from having a previous disorder. The horses were divided into three
groups. Group 1 included horses aged 2-3 years old (4
individuals) used for training. Group 2 (5 individuals)
included performing horses used in competitions.
Group 3 (4 individuals) included horses used for riding
and other recreational purposes.
Samples were collected for 3 measurements at 4weeks intervals and the selection criteria included only
clinically healthy horses without any developed pathology. Hematology was performed using the Abaxis
HM5 VetScan automated blood analyser. Blood samples were taken from the jugular vein. Vacutainer contained EDTA as an anticoagulant and samples were
analysed immediately after collection. For each case,
the following parameters were determined: the total
number of erythrocytes (RBC), haematocrit (PCV),
haemoglobin (HGB), mean corpuscular volume (MCV)
mean corpuscular haemoglobin (MCH), and mean corpuscular haemoglobin concentration (MCHC), white
blood cells (WBC) and platelets.In addition, Diff-Quick
staining was used to analyse the blood smears of each
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individual. Biochemistry was performed in a certified
laboratory and cortisol levels were measured from
blood collected in tubes without anticoagulants. Using
the two-tailed Fisher's exact test, we analysed the
contingency tables and investigated the statistical significance of the two parameters' correlation. The level
of statistical significance was P<0.05.
RESULTS AND DISCUSSION
We investigated the existence of an association
between cortisol levels and the haematological profile
of horses. Young animals respond to stress with
changes in behavioural and physiological responses
that are the result of an individual's emotional response (7). The first stress response is the behavioural
response, which can be considered the most economical response in terms of animal biological costs (4).
Physiological responses to stress include activation of
the central nervous system, endocrine system, and
immune system, which can affect animal performance. Stimulation of the sympathetic-adrenergic
system leads to increased adrenergic levels as a fast,
energetic, and short-lived mechanism. However, the
effects of adrenergic stimulation are enhanced and
complemented by slow activation of the hypothalamic-pituitary-adrenal system with high levels of glucocorticoid hormone release. Cortisol, along with epinephrine, is best known for being involved in the "fight or
flight" response and temporarily increases energy production at the expense of processes that are not needed for immediate survival.
The resulting biochemical and hormonal imbalances are resolved due to the hormone-induced negative
feedback loop (6). However, long stimulation may
have a negative impact on animals leading to the occurrence of systemic diseases.
Table 1 shows the mean cortisol levels for each
group at the time of the study, reflecting significant
changes between the groups. In the group of young
horses used for training, an increase of cortisol may be
seen which may be correlated with the activation of
the HPA axis under high-stress conditions (1).
Given the temperamental features of young individuals, intense training may have a negative impact on
cortisol levels.
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The results show high cortisol levels in both Group
1 and Group 2 individuals, highlighting the stress
response in these groups. Selye (1976) referred to all
environmental factors that could stimulate the hypothalamus-pituitary-adrenal system as stressors. The
mechanism of adaptive syndromes is based on the
active involvement of the sympathetic-adrenal system
and the hypothalamus-pituitary-adrenal system activation.
For haematological results (Table 2), eosinophil
counts showed reduced values in groups 1 and 2
highlighting eosinopenia which is observed in highly
stressed individuals (5).
In addition, there is a specific correlation between
elevated cortisol levels and decreased eosinophil
counts in groups 1 and 2 with a very significant statistical correlation, P<0.05.
Other changes that have been observed are consistent with alterations in the neutrophil / lymphocyte
ratio, with lower values in Group 2 (2.1 ratio) and
Group 1 (2.3 ratio) by means of increasing cortisol levels and thus by stimulation of HPA axis that corresponds to the inflammatory process suppressing effect
that is exerted. Apart from haematological and biochemical changes, individuals in Group 1 have been observed to be more restless and nervous compared to
the other two groups. In contrast to the young horses
found in group 1 and used for training, the individuals
in groups 2 and 3 were accustomed to specific performance-related requirements. This may be one of
the reasons to explain the different behaviours that
have been observed (1).
CONCLUSION
This study showed that exercise and competition
significantly reduce eosinophil counts while increasing
cortisol levels. This change may be associated with a
strong stress response. High cortisol levels over a long
period have a negative effect on individuals. However,
persistent or intermittent hypercorticism can also be
associated with many medical disorders that stimulate
physiological / non-neoplastic activation of the hypothalamic-pituitary-adrenal axis. The obtained results
may also have an explanation for the young animal's
temperament and the fact these individuals may phy-

58

Rev Rom Med Vet (2022) 32 | 3

siologically have slightly higher cortisol values while
the reduced number of individuals taken into the study
may also impact the obtained results.
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