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ABSTRACT : 

 Two healthy male and three healthy female one humped camels aged between 4-5 years with 

average weight between 400-500 kg were used in this investigation. Allover the experiment, 

animals were adlibitum fed on barseem and commercial concentrate mixture. In the same time, 

water was freely available. The experiment was carried out for twelve successive weeks from the 

beginning of October to the end of December, 2002. During the experimental period, camels 

were secured and restrained for ultrasonographic examination each second day and for two hours 

where both forelimbs were tied together by a rope passing over the neck and both hind limbs 

were tied together by a rope passing over the back. Experimented male and female camels were 

examined clinically before and after restraint to determine their average pulse rate, respiratory 

rate and their body temperature. At the start of restraint period (control) as well as by the end 

of restraint period, three blood samples were drawn from the jugular vein of each animal for 

determination of leucocytic count, serum glucose and cortisol concentrations. The obtained data 

indicated that, physical restraint is considered as a stressful factor affecting the camel and 

reflected prominently on its health status and serum level of both cortisol and glucose. So, stress 

due to physical restraint must put in consideration during interpretation and explaining the 

obtained scientific results. 

  

INTRODUCTION : 

    Commercial livestock are frequently 

confronted to restraint of movement when they 

held briefly during routine husbandry practices 

or when they are housed for long periods in 

restrictive places. This physical restraint may 

annoy the animals and a brief period of it may 

cause a variety of physiological effects. So, it is 

considered as a managemental strerss. 

    Stress Is defined by many scientists and 

physiologists as an external body forces that 

tend to displace the homeostatic state of the 

animal (Scott, 1981). Certain hormones show 

response patterns to stress and cause obvious 

physiological changes in the animal body. It was 
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found a strong correlation between the severity 

of the stressor and the detectable increase in the 

animal blood cortisol concentration (Leshner, 

1978 and Friend, 1991). Cortisol is the principle 

glucocorticoids secreted by the adrenal cortex 

and it affects a wide range of activities in the 

body including metabolism of carbohydrates, 

proteins and fats and its increase is 

accompanied by a significant increase in the 

blood glucose level (McDonald, 1969). So, any 

stressful situation is reflected on the 

physiological state of the body which intern 

affects its homeostatic state and so its health 

status and behaviour. 

    Therefore, the aim of the present study is to 

determine the effect of physical restraint as 

stress factor on health status, serum cortisol and 

glucose concentrations as well as the differential 

leucocytic count of camels.   

    

MATERIALS AND METHODS : 

I- Animals used:  

    Two healthy male and three healthy female 

one humped camels aged between 4-5 years with 

average weight between 400-500 kg were used in 

this investigation. Camels were housed under 

the prevalent environmental conditions in a 

wide opened yard belonging to the experimental 

farm of faculty of veterinary medicine, Assiut 

University. Allover the experiment, animals 

were adlibitum fed on barseem and commercial 

concentrate mixture. In the same time, water 

was freely available. 
 
II- Experimental design:  

    The experiment was carried out for twelve 

successive weeks from the beginning of October 

to the end of December, 2002. Camels were 

examined by the same person in the same time 

at the same place to avoid any extra factors. 

During the experimental period, camels were 

secured and restrained each second day for two 

hours for ultrasonographic gynacological 

examination (using Pie Medical Scanner 100 

LC, Pie Medical Co., Netherland) where both 

forelimbs were tied together by a rope passing 

over the neck and both hind limbs were tied 

together by a rope passing over the back. 
 
III- Health status measurements:  

    Experimented male and female camels were 

examined clinically before restraint (control) as 

well as after it according to Blood and 

Henderson (1974) & Blood and Radostits (1990) 

to determine their average pulse rate, 

respiratory rate and their body temperature. 
 
IV- Blood parameters measurements:  

    At the start of restraint period (control) as 

well as by the end of restraind period, three 

blood samples, each of 5 ml were drawn from 

the jugular vein of each animal. The first one 

was drawn into glass test tubes contain EDTA 

for leucocytic count according to Franke and 

Reitman (1963). The second blood sample was 

drawn into centrifuge tubes and centrifuged for 

30 minutes at 3000 r.p.m and the obtained sera 

were assayed within three hours for their 

glucose concentration according to Tinder 

(1969). The third blood sample was drawn into 

centrifuge tubes and centrifuged for 30 minutes 

at 3000 r.p.m and the obtained sera were 

freezed at –80 ºC and kept for further analysis 

to determine their cortisol level using TDx FLx 

system according to Dandliker and Sassure 

(1973). 
 
IV- Statistical analysis:  

     Statistical analyses of the collected data were 

carried out according to procedures of 

completely random design, SAS (1995). 
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RESULTS : 

    The results of this study were illustrated in 

tables 1,2and 3 as well as figure 1. 

Table (1): Health status measurements of the examined camels . 
Item Control Restrained “p” value 

Pulse rate  
(No. / min.) 

Male 32±2  48±3 <0.01 
Female 34±1 52±2 <0.01 

Respiratory rate  
(No. / min.) 

Male 10±1 21±1 <0.01 
Female 12±1 22±1 <0.01 

Temperature (ºC) 
Male 36.8±0.1 36.9±0.1 NS 

Female 36.7±0.1 37.1±0.1 NS 
NS = Non-significant 
 
Table (2): Serum cortisol (µg / L) and glucose (Mmol / L) concentrations of the examined camels. 

Item Control Restrained “p” value 

Cortisol 
Male 0.91±0.02 1.58±0.01 <0.01 

Female 0.88±0.021 1.61±0.02 <0.01 

Glucose 
Male 5.67±0.2 7.92±0.2 <0.01 

Female 5.49±0.1 7.96±0.2 <0.01 

 
Table (3): Differential leucocytic count (103/µl) of the examined camels 

Item Control Restrained “p” value 

Total WBCs 
Male 12.07±0.22 12.12±0.21 NS 

Female 11.87±0.18 11.89±0.20 NS 

Neutrophils 
Male 6.76±0.10 6.67±0.10 NS 

Female 6.71±0.10 6.60±0.10 NS 

Lymphocytes 
Male 3.35±0.10 3.63±0.10 NS 

Female 3.30±0.10 3.55±0.10 NS 

Monocytes 
Male 1.42±0.06 1.32±0.04 NS 

Female 1.37±0.04 1.27±0.03 NS 

Eosinophils 
Male 0.42±0.05 0.39±0.03 NS 

Female 0.37±0.05 0.35±0.04 NS 

Basophils 
Male 0.120±0.01 0.110±0.01 NS 

Female 0.120±0.01 0.120±0.01 NS 
NS = Non-significant 
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DISCUSSION : 

I-Physical restraint and health status 
of camels:  

    The data represented in table (1) showed the 

average pulse rate, respiratory rate (No. / min.) 

and body temperature (ºC) of the experimented 

male and female camels before and after 

restraint. It was 32, 10, 36.8 and 34, 12, 36.7 for 

male and female camels before physical 

restraint while it was 48, 21, 36.9 and 52, 22, 

37.1 for male and female camels after physical 

restraint, respectively. These results indicated 

that, physical restraint had a significant effect 

(p<0.01) on health status of both male and 

female camels which reflected in the form of a 

significant increase in their pulse and 

respiratory rates, however, their body 

temperature did not so affected. This finding 

may be related to the physiological and 

biological adjustments and changes in the 

animal body to meet that new stressful situation 

(Hafez, 1975; Banerjee, 1982 and Radostits et 

al., 1994). 
 
II-Physical restraint and serum cortisol 
and glucose concentrations of camels: 

    The data illustrated in table (2) showed the 

effect of physical restraint on the blood levels of 

cortisol and glucose of male and female camels. 

With regard to blood cortisol level, these data 

indicated that, physical restraint had a 

significant effect on serum cortisol level of both 

male and female camels (p<0.01). Serum cortisol 

level was 0.91 and 0.88 µg/L for male and 

female camels at the start of restraint while it 

was 1.58 and 1.61 µg/L by the end of restraint 

period, respectively. This significant increase in 

the blood cortisol level indicated an occurrence 

of stress due to physical restraint where acute 

stress causes an outpouring of ACTH which 

intern causes the adrenal cortex to increase its 

secretion of glucocorticoids including cortisol 

(McDonald, 1969; Burchfield et al., 1980 and 

Stephens, 1981).  

    With regard to blood glucose level, table (2) 

revealed that, serum glucose level was 5.67 and 

5.49 Mmol/L for male and female camels at the 

start of restraint period while it was 7.92 and 

7.96 Mmol/L by the end of restraint period, 

respectively. These data indicated that, restraint 

had a significant effect (p<0.01) on blood 

glucose level of camel, a finding which may 

related to the fact that glucocorticoids, 

including cortisol, act mainly on the hepatocytes 

which induced to produce gluconegenic enzymes 

which increase the rate of gluconeogenesis and 

enhance the conversion of protein to glucose. 

Moreover, cortisol causes a moderate reduction 

in the rate of glucose utilization by the cells, 

which leads to a rise in blood glucose (Guyton 

and Hall, 1996). 
 
III-Physical restraint and interpretation 
of leucocytic series of camels:  

    The data represented in table (3) showed the 

effect of physical restraint on the differential 

leucocytic count of the blood of both male and 

female camels. These data showed that, the 

count (103/µl) of total WBCs, Neutrophils, 

Lymphocytes, Monocytes, Eosinophils and 

Basophils before restraint (control) was 12.07, 

6.76, 3.35, 1.42, 0.42, 0.120 and 11.87, 6.71, 3.30, 

1.37, 0.37, 0.120 for male and female camels, 
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respectively. However, it was 12.12, 6.67, 3.63, 

1.32, 0.39, 0.110 and 11.89, 6.60, 3.55, 1.27, 0.35, 

0.120 for male and female camels after restraint 

respectively. This result indicated that, 

leucocytic series of the experimented male and 

female camels was not significantly affected by 

the physical restraint, although it is known that, 

increased glucocorticoids level in the blood is 

followed by a significant depression in the 

number of circulating eosinophils and basophils 

(Ruckebusch et al., 1991). This may be related 

to the restraint period itself in the present 

investigation (two hours) which may be not 

enough to do significant changes in the 

leucocytic series.  

 
CONCLUSION : 

    In conclusion, physical restraint is considered 

as a stressful factor affecting the camel and 

reflected prominently on its health status and 

serum level of both cortisol and glucose which 

are likely to upset its body homeostasis and so, 

its behaviour. Therefore, a successful 

management program should be established 

within our camel farms to avoid any harmful 

stressors and provide the animal with a 

comfortable situation. At the same time, the 

effect of physical restraint must put in 

consideration during evaluation and explaining 

the obtained scientific results particularly the 

ultrasonographic gynecological  investigation.    
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كعامل أثناء الفحص بالموجات فوق الصوتية   دراسة تطبيقية عن تقييد الحركة البدنية
ب للإجھاد على الحالة الصحية وبعض مكونات الدم فى الجمال وحيدة السنام فى مسب

  صعيد مصر

  ***ضرار رفعت إبراھيم ، **مصطفى محمد أحمد  ، *معتز أحمد محمد عبد الرحمن

  قسم التوليد والتناسليات ***قسم صحة الحيوان،  **، )سلوكيات ومعاملة الحيوان(قسم صحة الحيوان  *
  جامعة أسيوط. - بيطرىكلية الطب ال

  
  

مـن  ٢علـى عـدد  ٢٠٠٢ديسمبر عـام الفترة من بداية أكتوبر حتى نهاية  أجريت هذه الدراسة خلال
سـنوات وأوزانهـا مـن  ٥إلـى  ٤ لجمال وحيـدة السـنام، والتـى تراوحـت أعمارهـا مـنلمن الإناث   ٣الذكور و 

البدنيـة علـى الحالـة الصـحية وبعـض كيلوجرام بغرض الوقوف علـى مـدى تـأثير تقييـد الحركـة  ٥٠٠-٤٠٠
ــات ــدم لهــذه الحيوان ــات ال ــة مكون ــاء إجــراء الفحــوص الفيزيقي ــى الأخــص أثن ــة الفحــوص  ،وعل ــا فــى حال كم

  . ستخدام الموجات فوق الصوتيةاالتناسلية ب
وتم تغذية هذه الحيوانات على مخلوط المركزات الجافة بالإضافة إلى البرسيم، وذلك بما يتناسـب مـع 

ا، كمــا تــم تقــديم ميــاه الشــرب النقيــة لهــا بحريــة فــى الأحــواض المخصصــة لــذلك. ولقــد أجريــت هــذه أوزانهــ
كل ثـانى يـوم عاً متصلة، وذلك بتقييد الحركة البدنية للجمال المستخدمة فى التجربة سبو أ ١٢الدراسة لمدة 

ربــط القــائمتين الأمــاميتين مــع بعضــهما باســتخدام حبــل مــار فــوق الرقبــة وربــط  لمــدة ســاعتين عــن طريــق
  القائمتين الخلفيتين مع بعضهما باستخدام حبل مار فوق الظهر. 

وفحصت الحالة الصحية للحيوانات المستخدمة قبل وبعـد انتهـاء فتـرة التقييـد، وذلـك بتعيـين معـدلات 
انات. بالإضافة إلى ذلك أخـذت عينـات مـن دم هـذه الحيوانـات النبض والتنفس ودرجة حرارة جسم هذه الحيو 

فى بداية وعند نهاية فترة التقييد وعوملت هذه العينات المعاملة الخاصـة لتعيـين نسـبة كـل مـن الكـورتيزول 
والجلوكــوز بــدم الجمــال، وكــذلك الاخــتلاف فــى عــدد كريــات الــدم البيضــاء بجميــع أنواعهــا، وذلــك قبــل وبعــد 

  التقييد. 
تت النتائج التى تـم الحصـول عليهـا أن تقييـد الحركـة البدنيـة للجمـال يعتبـر مـن العوامـل المسـببة أثب

للإجهاد والتى أثرت تأثيرا معنويا علـى حالتهـا الصـحية ومسـتوى هرمـون الكـورتيزول ونسـبة الجلوكـوز فـى 
 ت اليوميــة للجمــالمصــل دم هــذه الحيوانــات. وقــد تــم التوصــية بمراعــاة ذلــك فــى برنــامج الرعايــة والمعــاملا

 .وكذلك أثناء تقييم نتائج الأبحاث العلمية


