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CSF is frequently examined for diagnostic 
purpose and for understanding the severity 
and nature of the disease process involving the 
CNS (Kulkarni et al, 2009). Chemical analysis of 
cerebrospinal fluid can provide evidence of 
information in the brain metabolism, evaluate 
disruption of CNS, and identify biomarkers for 
diagnosis of CNS diseases (Johanson et al, 2008).  
There is a wide range of biochemical and cellular 
parameters in cerebrospinal fluid, which can provide 
an important information on health, physiological 
conditions and neurological disorders of animals 
(AI-Sagair et al, 2005). Composition of cerebrospinal 
fluid depends strongly on blood composition and 
it reflects the blood plasma constituents (Ahmed 
et al, 2009). The significance of cerebrospinal fluid 
analysis has been compared to that of complete 
blood counts for systemic diseases moreover, CSF 
changes generally follow specific patterns depending 
on the etiopathogenesis (inflammatory, metabolic, 
neoplastic) of neurological diseases, thus indicating 
which further diagnostic modalities should be 
applied. 

There is lack of information on standard values 
in CSF of Saudi camels. Thus, the aims of this paper 
illustrate a new welfare method for a aspirating CSF 
fluid from dromedary camels and to identify the 
normal range of some chemical parameters in the CSF 
and its corresponding values in the serum in healthy 
dromedaries.

Material and Methods
Seven apparently healthy dromedary camels 

(four male, three female) aging 4-9 years were used 
in the present study. 

These were fasted overnight and blood samples 
(5 mL aliquots) were collected from the jugular vein 
into serum and EDTA vacuum tubes. Serum was 
separated for biochemistry analysis by centrifugation. 
Each animal received an intravenous injection of 
xylazine (Seton 2%., Sweden) at the dose of 0.2 mg/
kg body weight.  The animals were later taken into 
right lateral recumbency. The head was pulled where 
by the frontal bone at right angle to the spine. A 15 cm 
long 14G needle, L 80 mm was pushed between the 
conjoined line of the ligamentum nuchae (a distance 
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ABSTRACT
Seven apparently healthy camels (4 males and 3 females) aging 4-9 yrs. old were investigated in the study.  Blood 

samples for serum biochemical analysis were collected from the jugular vein under aspetic condition after animals 
being clinically examined. Each camel was then sedated with an intravenous injection of 2% xylazine hydrochloride. 
CSF samples were withdrawn from the atlanto-occipital articulation. Lateral radiographs of the neck were obtained 
while the needle was in situ. Eighteen biochemical parameters were determined both from the serum and CSF of each 
camel. Most of CSF tested parameters were extremely significant in comparison to serum parameters. CSF parameters 
had lower concentration of all the studied parameters than the serum, except for the sodium and chloride. The mean 
value of sodium (150.3 ± 1.70 mmol/l) and chloride (114.5 ± 1.49 mmol/l) in CSF were significantly (P<0.03) higher 
than their mean values in serum; 154.5 ±0.92 mmol/l and 131.3 ± 2.5 mmol/l, respectively. Gender had no relevant 
effect on the most CSF measured parameters.
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