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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 :

cause a variety of physiological effects. So, it is

considered as a managemental strerss.

Commercial livestock are frequently

Stress Is defined by many scientists and

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
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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



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,
fats
accompanied by a significant increase in the
blood glucose level (McDonald, 1969). So, any
the
physiological state of the body which intern

proteins and and its increase is

stressful situation is reflected on
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
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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)
their

respiratory rate and their body temperature.

to determine average pulse rate,

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 °C and kept for further analysis
to determine their cortisol level using TDx FLx
system according to Dandliker and Sassure
(1973).

I'V- Statistical analysis:

Statistical analyses of the collected data were

carried out according to procedures of

completely random design, SAS (1995).
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The results of this study were illustrated in

RESULTS : 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 Male 3242 48+3 <0.01
(No. / min.) Female 34+1 5242 <0.01
Respiratory rate Male 10+1 21+1 <0.01
(No. / min.) Female 12+1 22+1 <0.01
Temperature (°C) 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 (ug / 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/ul) of the examined camels
Item Control Restrained “p” value
Male 12.07+0.22 12.12+0.21 NS
Total WBCs 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

examined camels

Glucose

Fig. (1): Serum cortisol (ug /L) and glucose (MmolL) concentrations of the
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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 (°C) 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
their
however,

significant increase in pulse and

their  body
temperature did not so affected. This finding

respiratory rates,
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
that, had
significant effect on serum cortisol level of both

indicated physical restraint a
male and female camels (p<0.01). Serum cortisol
level was 0.91 and 0.88 pg/L. for male and
female camels at the start of restraint while it

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

-76-

Ass. Univ. Bull. Environ. Res. Vol. 6 No. 1, March 2003

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
the fact that
including cortisol, act mainly on the hepatocytes

related to glucocorticoids,
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/;11) 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,



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
This that,
leucocytic series of the experimented male and

respectively. result indicated
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
in the

enough to do significant changes

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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