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ABSTRACT 

Behavioral scores offer non-invasive, objective and easy to use way of assessing welfare in the horses. 
Their development has, however, largely focused on behavioral reactions to stressful events (often 

induced), and so far no use of physiological measures has been made to underpin and validate the 

behavioral measures in the Caspian ponies. This study aimed to develop a physiologically validated scale 
of behavioral indicators of stress for the purpose of welfare logically validated scale of behavioral and 

physiological data assessment in the stabled Caspian ponies. To achieve this, behavioral and 

physiological data were collected from 16 Caspian ponies that underwent routine husbandry procedures. 

The ponies were divided into two groups, a control and a treatment group (eight each). The ponies in the 
treatment group took part in a 700 meter race. Analysis of the behavioral data was undertaken by a panel 

of equestrian industry professionals. Physiological measures (salivary and plasma cortisol level) were 

significantly correlated with the behavioral scores confirming the scores was meaningful and reflected the 
physiological stress. The scores offer an easy to use tool for rapid, reliable non-invasive welfare 

assessment in Caspian ponies, and reduce the need for potentially invasive physiological measures. The 

results indicate a significant relationship between the psychological and behavioral indicators. In general 
it can be concluded that the behavioral indicators such as non-invasive and reliable indicators to assess the 

status of the Caspian horse's stress. 
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INTRODUCTION 

Stress can be defined as a general term which describes the combination of psychological and biological 
responses of an animal to novel or threatening circumstances (Minka et al., 2009; Malinowski, 2006). 

Various physiological factors affect the strength of the horse athlete. These factors have an important 

impact on the exercise and the result of the competition so that the correct muscle imbalance of these 

factors will lead to inefficiency.  
Following energy metabolism during exercise and after exercise serum factors changes, that it can predict 

the changes in order to help horses for competition and exercises (Rabiei et al., 2007). Caspian horse, one 

of the most valuable breed of horse, originated six thousand years ago in Persia. This is a clever and yet 
so gentle and lovely equidae family. The behavioral or psychological responses of a horse body to the 

environmental stimuli can, in some cases, be minimal and have no adverse effects (Malinowski, 2006; 

McBride and Cuddeford, 2001).  
Where as in other cases, and particularly when such responses occur over a prolonged period of time, they 

may reduce, or be likely to reduce in the future, Fitness (Queyras and Carosi, 2004). By doing this test, 

blood and salivary cortisol and behavioral abnormalities, possible damage in the race realized, due to the 

fact that this study has been done on this race. Since this breed is appropriate for race and competitions, 
especially for children and adolescents, manage stress and rider safety, including the possible benefits and 

practical research. So as to damage, which seeks to increase the concentration of this hormone (cortisol) 

for horse and rider, injury prevented (Peeters et al., 2013). Because of the damage that is caused by stress 
on the horse, the rider will be at risk of death or permanent injury or the cause of disability horse that will 

lead to great financial losses. Given the importance of exercise and stress during the competition the 

necessity of this research raises. 
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The aim of the current study was to compare the behavioral and physiological state in Caspian pony 

before and after the stress. 

 

MATERIALS AND METHODS 

Animals: Totally 16 ponies were used in this study. The ponies were divided into control and treatment 

group (eight each). The ponies in the control group were not exposed to stress were as the ponies in the 
treatment group were exposed to the stress in both Azmoon and Norouzabd ridding Clubs (in a 700-meter 

race track). 

Race track: A 700-meter race track in Azmoon and Nuruzabad ridding clubs were used to race and train 

the horses.  
Blood Sampling: Prior to the sample collection, the venipuncture site was prepared by wiping with cotton 

wool soaked in 70% alcohol. Jugular blood samples (20-ml) were collected using a 20-ml plastic syringe 

and a 19-gauge 1.5 in. needle. Half of these samples were used for the cortisol studies. The remaining 10-
ml blood sample was decanted into ice-cold polystyrene tubes containing potassium EDTA were used to 

detected  Glucose, Insulin and Lactate concentrations. These samples were stored on ice and centrifuged 

under the same conditions, after which polyethylene pipettes were used to distribute the plasma into 
polypropylene tubes. All plasma samples were stored at -40°C until assayed (Strzelec et al., 2011). 

Saliva sampling: The saliva samples were collected with a small piece of sponge (2 cm × 2 cm) soaked in 

1% acetic acid and dried at room temperature. Using metal tweezers, the sponge was inserted into the 

horse’s mouth and rubbed against the animal’s tongue, inner cheeks and palate. The sponge soaked in 
saliva was then placed in a centrifugation tube. Each tube had a 2 cm long piece of plastic straw 

preventing the sponge from touching the bottom of the tube and absorbing the saliva during the 

centrifugation. Next, all the samples were frozen. This allowed their storage in an unchanged physical and 
biological state. Before examination the sample was melted, warmed up to room temperature and 

centrifuged at 500 × g for 15 min at room temperature (Strzelec et al., 2011). 

Measurements: Cortisol in the serum and saliva was measured using Cortisol ELISA kit (Hamburg, 

Germany, IBL International). Lactic acid was measured by fermentation UV testing (Tehran, Iran, Pars 
azmoon, using lactate dehydrogenase (LDH). 

The serum insulin was measured by American kit produced by MonobindInc with ELAISA (monobind) 

method. The glucose was measured using glucose oxidase kit (GOD-POD), produced by Farasamad 
Company, Tehran, Iran.  

Data Analysis: The statistical normality of all data were tested in SAS software, confidence level= 95%. 

Statistical normal data of each variable with normal distribution used for ANOVA procedure and 
statistical un-normal data normalized by especial equations according to each variable properties.  

 

RESULTSAND DISCUSSION 

Behavioral changes including nervousness, excitability, friendliness, threatening (eyes and ears), 
aggressive, impatience, stubbornness and obedience were compared with the changes in the physiological 

factors in each horse (Table 1). 

After the tension in the nervous ponies the levels of the blood cortisol and lactate were increased that it 
was observed in behavioral changes of ponies (Table 2). In some of the ponies, other behavioral 

symptoms at the serum observed which were corresponded after the stress like: excitability, aggressive, 

obedience, threatening (eyes and ears), and impatience in each horse separately, or altogether. The blood 
parameters measured, showed, consisting between these changes and behavioral changes (Table 2). 

Plasma cortisol levels were low as a result of composure animal behavior. This can be attributed to the 

age and experience of the horse.  

The serum and the saliva cortisol and the serum lactate levels in the ponies exposed to studies, were 
increased dramatically, which show that the behavioral changes correspond with the increased in the 

stress levels hormone in the Caspian horse. Also, in horses with normal behavior blood cortisol and 

lactate levels before training were in the normal range. 
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There were no changes in levels of cortisol across the control study. A significant correlation existed 

between BS and peak cortisol concentration measured during the race procedures confirming that the final 

BS scale was a reflection of both behavioral and physiological stress. 
Determination of blood lactate level in trained horses is used in practice as an indicator of the relative 

intensity of exercise. 

Assessing stress is rather complex, in that it entails objectively quantifying stress, distinguishing between 
causes and effects and between psychological and physiological stress (Youngaet al., 2009), 

understanding how a given species adapts to a stressful situation and how its living environment affects 

the reproductive and endocrinological measures of the stress (McBride and Cuddeford, 2001), and 

assessing inter-individual variability in response to stressful stimuli. 
In this study a scale of BS, has been developed to measure stress levels in race horses for the purposes of 

welfare assessment. The physiological data were used to underpin behavioral measures. To ensure the 

final scale of BS reflected increasing levels of behavioral and physiological stress (Dzierski et al., 2013), 
the relationship between behavioral and physiological changes in response to the race procedures was 

investigated. 

 

Table 1: Comparison of behavioral responses with the blood parameters of Caspian pony before 

stress (race) 

Behavioral condition Number of 

Horses 

Blood 

cortisol(µg/dl) 

Salivary 

cortisol(µg/dl) 

Lactate(mg/ml) 

Calmness 3 0.06 1.7 7.34 

Not been excited 4 0.06 1.66 6.67 

Friendliness 3 0.05 1.68 6.9 

Not been threatening 1 0.08 1.66 7.57 
Not been Aggressive 3 0.06 1.7 7.34 

Not been impatience 2 0.04 1.71 7.55 

Not been stubborn 3 0.05 1.68 6.9 

 

Table 2: Comparison of behavioral responses to the blood parameters of Caspian pony after stress 

(race) 

Behavioral condition Number of 

Horses 

Blood 

cortisol(µg/dl) 

Salivary 

cortisol(µg/dl) 

Lactate 

(mg/ml) 

Nervousness 5 0.71 1.75 33.54 

Excitability 4 0.55 1.73 33.82 

Not been friendly 4 0.54 1.82 35.75 
Threatening 

(eyes and ears) 

6 0.38 1.74 28.96 

Aggressive 5 0.45 1.78 39.2 
Impatience 4 0.54 1.81 35.15 

Stubbornness 6 1.04 1.75 29.38 

Not been obedience 5 0.71 1.8 29.84 

 
Whilst other studies have used BS, these are often relatively simple measures of behaviors. For example 

Minka et al. (2009) says "a number of ‘negative’ behaviors as a measure of stress", and Maria et al., 

(2004) says "a greater complexity of behaviors as an indication of less stress" which is in coincidence 
with findings of our study. In this study the relationship between behavioral and physiological changes 

inferred in the scale was further confirmed by the correlation seen between change in salivary cortisol and 

the same horse’s behavioral score. This, therefore, reduces the need to measure various physiological 

parameters separately to validate the use of the scale and so makes it a valuable (Gordon et al., 2007), 
cost-effective tool that could be used by horse owners and behavioral scientists alike. 
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It appears that the increase in the salivary cortisol compared to the serum cortisol, increased in the stress 

level on the horse (Peeters et al., 2010). Resulted from the aggregation of individuals who have been 

handling the ponies which were due to collected the saliva. Cortisol levels increased due to nervousness 
and excitement of horse that can be attributed to age (in young ponies) and inexperience and the stress 

(Dzierski et al., 2009). According to the nervousness horse, blood cortisol levels were expected to show 

more variation. Changes at the blood glucose and insulin levels can be attributed to the nervousness horse 
(Gordon et al., 2007). This result which caused entirely is due to the nervousness and excitement of horse 

was quite predictable. 

A slight change in cortisol level in blood and saliva in some cases could be due to horses being 

nervousness before the race (Becker and Schmidt, 2013; Peeters et al., 2010) which did not make a lot of 
changes in cortisol level. Increased lactate levels due to nervousness, restlessness, excitement and 

physical activity during the race was expected (Malinowski, 2006). 

It can be concluded the behavioral changes before and after the stress, can represent the state of stress 
hormones and the level of the serum lactate as well.  
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