
 217

Lucrări ştiinţifice Zootehnie şi Biotehnologii, vol. 40(2), (2007), Timişoara 
 

RESEARCES REGARDING THE SANGUINE CORTISOL 
EVOLUTION, AS BIOCHEMICAL INDEX, IN SPORT HORSES 

IN COMPLETE HORSE TRIAL 
 

CERCETĂRI PRIVIND EVOLUŢIA CORTIZOLEMIEI CA 
INDICE BIOCHIMIC, LA CALUL DE SPORT, ÎN PROBA 

COMPLETĂ DE CĂLĂRIE 
 

ŞOVĂREL EUGENIA, POŞAN PAULA 
Faculty of Animal Science, Bucharest, Romania 

 
Using the horse for sport activities needs a good training and an optimization of 
physical and psychical qualities, both contributing to achieve the wanted 
performances. Physical effort impose to the horse in different competitions is a stress 
situation, fact which induce an endocrine answer, materialised through increasing 
the sanguine levels of some hormones and decreasing of others. The purpose of this 
study was to verify if the training and the effort intensity is reflected in the sanguine 
cortisol behaviour in sport horses. 
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Introduction 

 
The obtaining of performances in sport horses, in condition of health security 

depend on how it is understood the influence and the interaction of some factors, 
which are independent or dependent of the organism (morphological, physiological, 
nutritional, and environmental). 

Researches were determined by the necessity to identify some practical ways 
to objective evaluation of energetic capacity and effort in sport horses, which serve 
to measure exactly the training length and intensity and also to appreciate the effects 
of these over the physical level of training. 

 
Materials and Methods 

 
Venous blood was harvested from horses at 1 hour before trial, immediately 

after effort, at 15 minutes after effort and at 24 hours after effort. 
Blood samples were harvested in 2 ml vacuum tubes, with heparin, perfectly 

closed, without atmospheric air contact. After harvesting, the blood sample were 
stored at 4 oC and transported at lab in maximum 1 hour. 

Biologic material was randomly established and represented by 15 sport 
horses (Romanian sport horses and English Thoroughbred), 10 males and 5 females, 



 218

with age from 5 to 10 years (46.67 %) and over 10 years (53.33 %), well trained for 
complete horse trial, bred at Dinamo Sportive Club (Table 1). 

Table 1 
 

Biologic material 
Specification Total n % 

Breed 
Romanian sport horses 

15 
9 60.00 

English Thoroughbred  6 40.00 

Age 
5-10 years of age 

15 
7 46.67 

Over 10 years of age 8 53.33 

Gender 
Male 

15 
10 66.67 

Female 5 33.33 
 

Results and Discussions 
 

Average values, standard error mean, and coefficient of variation for sanguine 
cortisol before effort are presented in Table 2 and Figure 1. In Table 3 the differences 
between average values and variable distribution of Student (t test) for sanguine 
cortisol, before effort are shown. 

Table 2 
 

Values of sanguine cortisol, before effort, in complete horse trial 
Sanguine cortisol, before effort (mg/dl) 

Specification x  ± SEM v % 

Steeple chase 55.90 ± 4.22 29.24 
Cross country 59.25 ± 5.9 28.31 

Jump show 59.92 ± 3.32 19.21 
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Figure 1. Values of sanguine cortisol, before effort, in complete horse trial 
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Table 3 
Significance of the differences between sanguine cortisol values, before effort, 

in complete horse trial competition 

Specification n d= X 1 - X 2
calculated 

t 

t  
Significance 

p0.05 

Steeple 
chase 

Cross 
country 

23 3.35 -0.46 2.08 NS 

Jump 
show 

27 4.02 -0.71 2.06 NS 

Cross 
country 

Jump 
show 

20 0.67 -0.10 2.10 NS 
 

Testing the significance of differences, before effort, it can be observed that 
there are no significant differences between any of the trials. 

In Table 4 and Figure 2 average values for sanguine cortisol, immediately 
after effort are presented. In Table 5 differences between average values for 
sanguine cortisol, in different competition trials, immediately after effort are shown. 

 
Table 4 

Values of sanguine cortisol, immediately after effort, in complete horse trial 
Sanguine cortisol, immediately after effort (mg/dl) 

Specification x  ± SEM v % 

Steeple chase 163.26 ± 5.36 12.72 
Cross country 138.23 ± 6.99 14.30 

Jump show 165.02 ± 3.85 8.09 
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Figure 2. Values of sanguine cortisol, immediately after effort, in complete 

horse trial 
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Table 5 

Significance of the differences between sanguine cortisol values, immediately 
after effort, in complete horse trial competition 

Specification n d calc. 
t 

t  
Significance 

p0.05 p0.001 

Steeple 
chase 

Cross 
country 

23 -25.03 2.79 2.08 - * 

Jump 
show 

27 1.76 -0.25 2.06 - NS 

Cross 
country 

Jump 
show 

20 26.79 -3.63 - 3.92 ** 
*significant differences 
**highly significant differences 
 

Testing the significance of differences, immediately after effort, it can be 
observed that there are significant differences between steeple chase and cross 
country, no significant differences between steeple chase and jump show and highly 
significant differences between cross country and jump show. 

Average values, standard error mean, and coefficient of variation for sanguine 
cortisol, at 15 minutes after effort are presented in Table 6 and Figure 3. In Table 7 
there are the differences between average values and variable distribution of Student 
(t test) for sanguine cortisol, at 15 minutes after effort. 

Table 6 
 

Values of sanguine cortisol, at 15 minutes after effort, in complete horse trial 
Sanguine cortisol, before effort (mg/dl) 

Specification x  ± SEM v % 

Steeple chase 178.05 ± 2,76 6.01 
Cross country 144.37 ± 4,53 8.88 

Jump show 192.35 ± 8,90 16.04 
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Figure 3. Values of sanguine cortisol, at 15 minutes after effort, in complete 

horse trial 
Table 7 

Significance of the differences between sanguine cortisol values, at 15 minutes  
after effort, in complete horse trial competition 

Specification n d calculated 
t 

t  
Significance 

p0.05 p0.001 

Steeple 
chase 

Cross 
country 

23 33.68 6.71 - 3.81 *** 

Jump 
show 

27 14.3 -1.67 2.06 - NS 

Cross 
country 

Jump 
show 

20 47.98 -4.13 - 3.92 *** 
*** very significant differences 
 

In Table 7 it can be observed that sanguine cortisol values, immediately after 
effort, between steeple chase and cross country and cross country and jump show 
have very significant differences and between steeple chase and jump show there are 
no significant differences. 

The average values, standard error mean, and coefficient of variation for 
sanguine cortisol, at 24 hours after effort, in complete horse trial are shown in Table 
8 and Figure 4. The differences between average values and variable distribution of 
Student (t test) for sanguine cortisol, at 24 hours after effort are shown in Table 9. 
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Table 8 
 

Values of sanguine cortisol, at 24 hours after effort, in complete horse trial 
Sanguine cortisol, at 24 hours after effort (mg/dl) 

Specification x  ± SEM v % 

Steeple chase 47.7 ± 3.36 27.32 
Cross country 51.96 ± 5.07 27.64 

Jump show 63.91 ± 2.78 15.11 
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Figure 4. Values of sanguine cortisol, at 24 hours after effort, in complete horse 

trial 
 

Table 9 
 

Significance of the differences between sanguine cortisol values, at 24 hours 
after effort, in complete horse trial competition 

Specification n d calc. t 
t  

Significance 
p0.05 p0.01 p0.001 

Steeple 
chase 

Cross 
country 

23 4.26 -0.72 2.08 - - NS 

Jump 
show 

27 16.2 -3.58 - 2.78 3.72 ** 

Cross 
country 

Jump 
show 

20 11.9 -2.23 2.10 2.87 - * 
* significant differences 
** highly significant differences 

 
Testing the significance of differences, at 24 hours after effort, it can be 

observed that there are no significant differences between steeple chase and cross 
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country, highly significant differences between steeple chase and jump show, and 
significant differences between cross country and jump show. 

At 15 minutes after effort the average values of sanguine cortisol hit the 
highest point in all trials of complete competition. This “peak” was followed by a 
decreasing of sanguine cortisol, after 24 hours after effort in horses in steeple chase 
and cross country trials (47.7  3.36 and 51.96  5.07 ng/ml). In horses in jumping 
show trial the sanguine cortisol after 24 hours after effort had still high values (63.91 
 2.78 ng/ml). 

In steeple chase trial, immediately (163.26  5.36 ng/ml) and at 15 minutes 
after effort (178.06  2.76 ng/ml), the cortisol values were superior to the values 
registered in cross country trial (immediately after effort 138.23  6.99 ng/ml; and at 
15 minutes after effort 144.37  4.53 ng/ml). 

Comparing the concentrations of sanguine cortisol between cross country and 
jumping show trials, immediately and at 15 minutes after effort (cross immediately 
after effort 138.23  6.99 ng/ml; jumping immediately after effort 165.02  3.85 
ng/ml; cross at 15 minutes after effort 144.37  4.53 ng/ml; jumping at 15 minutes 
after effort 192.35  8,9 ng/ml) it can be observed that the values at jumping trial are 
higher. 

Comparing the cortisol values obtained in steeple chase and jumping trials, 
immediately and at 15 minutes after effort, (steeple chase immediately after effort 
163.26  5.36 ng/ml; steeple chase at 15 minutes after effort 178.05  2,76 ng/ml; 
jumping immediately after effort 165.02  3.85 ng/ml; jumping at 15 minutes after 
effort 192.35  8.9 ng/ml) it can be observed that these values are increasing. 

At 24 hours after the end of complete horse trial the sanguine cortisol 
concentration changes to the starting value, in all tree trials. 

 
Conclusions 

 
Our results are comparable with the one from other authors and show that the 

sanguine cortisol has an obvious increasing trend in sub-maximal and maximal 
effort. In all tree trials the cortisol constantly increased after effort, reaching a peak 
at 15 minutes after effort and at 24 hours after effort the value become similar with 
the basal one. 

There are notable differences referring to the increasing values of cortisol, 
after effort. These variations are directly related with the horse training level and the 
difficulty of each trial. At steeple chase and cross country trials the horses’ cortisol 
concentration was lower than the one registered at jumping show trial. 

The difficulty level of the trial can considerably influence the cortisol 
concentration at the end of the effort, but also the time and values for recovery 
concentration. 

The maximal value of cortisol concentration registered at cross country trial, 
15 minutes after effort is significantly (p<0,001) lower than the value registered at 
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jumping trial. The cortisol sanguine concentration at 24 hours after effort in jumping 
show is higher than the concentration registered before trial. 

This mean that, the higher effort necessary for jumping trial is responsible for 
the superior values of cortisol concentration after effort, comparing to the values at 
steeple and cross trials. 

The increasing of the horses sanguine cortisol concentration at three days 
competition is an expression at stress and an adapted answer to the effort. 

This adapting mechanism, through variation of cortisol concentration, allows 
to accumulated glucose and fat, to provide the chemical energy, necessary in 
sustaining the physical effort. 
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Utilizarea calului pentru activităţi sportive, necesită o bună pregătire şi o optimizare a 
calităţilor fizice şi psihice, ambele contribuind la atingerea performanţelor dorite. Efortul 
fizic impus calului în anumite competiţii ecvestre, constituie desigur, o stare de stres, fenomen ce 
induce un răspuns endocrin, materializat prin creşterea nivelurilor sangvine ale unor hormoni şi 
scăderea altora. Scopul investigaţiilor din acest studiu îl reprezintă tocmai verificarea 
faptului dacă antrenamentul şi gradul de dificultate al efortului se reflectă în 
comportamentul cortizolului seric la calul de sport. 
Cuvinte cheie: cal de sport, cortizol, proba completă de călărie. 


