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Abstract 

In Algeria the Arabian camel (Camelus dromedarius) has always been an integral part of the 

socioeconomic landscape in the Southern part of Algeria, both desert and steppe. Despite the 

economic and social importance, little information is available on the blood biochemistry. 

In order to better understand the biology of the camel and the effects of breed, sex and age on 

the main biochemical blood parameters, our study was carried out on 22 camels (16 males 

and 6 females) fed a grass diet. Camels were divided into two age groups, young (1-4 years) 

and Adult (5 -8 years) and belonged to two breeds Sahraoui and Tergui.  

The results showed an average serum glucose value of 5 ± 2.11 mmol/L, average values for 

urea and creatinine were of 2.56±0.72 mmol/L and 130.9 µmol/L, respectively and  values of 

lipids were represented by total cholesterol (1mmol/L), triglycerides (1 mmol/L), HDL (0.0 

mmol/L) and LDL cholesterol (0.06±0.09mmol/L). Blood biochemical parameters were 

influenced by age, sex and breed. HDL was higher (P<0.05) for the Sahraoui breed than 

Tergui breed (0.06±0.06 vs 0 ± 0.04 mmol/L). The LDL values were higher (P<0.05) in 

young camels (0.11 ±0.11vs 0.006± 0.06g mmol/L). These values are to be considered by the 

clinician for the early detection of metabolism and nutrition disorders in camels. 
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Introduction 

In the desert and steppe of Algeria, camel 

has always been important animal and 

contributed to the social and economic 

sustainability of the farming communities 

and played an integral part of the peoples’ 

social well-being and the socio-economic 

landscape. Unfortunately, this animal has 

and continues to be badly exploited 

following the traditional practices in 

animal husbandry.  

Several studies have shown that the 

Arabian camel has a better ability to digest 

poor forage than other domestic ruminants 

due to greater retention of the solid 

particles in the pre-stomachs (Faye et al., 

1993). Therefore, camels would be more 

suited for the arid and semi-arid southern 

Algeria where feeds are scarce and often 

of low quality. The Arabian camel is well 

adapted to the desert and hot climate with 

range of physiological and biochemical 

adaptations that allow it to manage the 

environmental constraints (strong 

circadian temperature, low nutritional 

value and dispersion of food resources). 

Indeed, in addition to its traditional use for 

production (milk, meat, leather, and fiber), 

camel plays a key role as a pack animal or 

work. It represents an important adjunct to 

the use and exploitation of spaces and the 

desert or semi-desert flora. 

Despite its economic and social 

importance, little work on the physiology, 

pathology and biochemistry of this animal 

were undertaken in Algeria. In this 

context, our work aims to determine the 

normal values of the main blood 

biochemical parameters in camels and 

relate that to some physiological 

parameters such as age, sex and breed. 

Materiel and Methods 

Our study was carried out in the 

slaughterhouse of the Ouargla province 

(800 km from the capital Algiers). It was 

conducted during the period March-

August, 2015. 

At the slaughterhouse, 22 healthy camels 

were examined and clinical examination 

revealed no pathology. Any animal having 

had a medical history or of suspect clinical 

condition at the time of sampling was 

eliminated. These animals were of 

different sex (male and female) of any age 

(young, 1 to 4 years; adult, 5-8 years) and 

from two breeds, Sahraoui and Tergui. 

These camels were from natural arid 

grasslands, whose vegetation is native 

herbs, such as the saltbush (Atriplex 

halimus), Astragalus sp. and mugwort 

(Artemisia vulgaris). 

Sampling 

In sternal recumbence, the blood sampling 

from the jugular vein is made easier when 
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the neck folded up against the body. Such 

position makes waking up difficult. The 

blood samples were collected into a pre 

labeled tubes, stored on ice and 

transported to the laboratory. Each sample 

was accompanied by a sheet of 

information that includes the date and 

place of sampling, age, sex and breed.   In 

the laboratory, the tubes were immediately 

centrifuged (15 minutes at 3000 rpm) and 

serum was immediately retained. 

From the animals examined, 22 samples 

were taken in order to determine the 

normal values of the main blood 

biochemical parameters. Analyses focused 

on the following metabolic traits: glucose, 

urea, creatinine, total cholesterol, high 

density lipoprotein (HDL) Cholesterol and 

low density lipoprotein (LDL) cholesterol. 

Biochemical Analysis 

Serum glucose was measured by the 

glucose-oxidase method; serum 

cholesterol (total, LDL, and HDL) and 

triglycerides levels were assayed by 

standard enzymatic methods.  . 

 

Statistical analysis 

The effects of gender, age and breed were 

tested by analysis of variance 

(ANOVA).The results are expressed as 

mean± se, where se is the standard error of 

the mean. 

Results and discussion  

Mean values of biochemical profile are 

presented in Table 1. 

Glucose  

Our results show an average serum 

glucose concentration of 5±2.11mmol/L. 

This value is similar to that reported by 

Ben Romdhane et al. (2003). Higher 

values have been reported by Bogin 

(2000) and Nyang (1997). These higher 

values can be explained by the fact that the 

animals received barley based grain 

supplements. However, Bengoumi et al. 

(2002) reported that blood glucose in 

camels over two seasons remain relatively 

stable, but noted that, in the dry season, 

glucose was significantly higher (P<0.05) 

than that in the wet season.  

The Arabian camel has an active 

gluconeogenesis which allows it to 

maintain an almost normal blood sugar 

when food deprivation (Bengoumi and 

Faye, 2002). After water deprivation for 

10 days, blood glucose levels rise 20 to 

80% according to the authors (Banerjee 

and Bhattacharje, 1963; Macfarlane et al., 

1962) while glucose remains zero. 

Hyperglycemia is due to the absence of 

renal elimination of glucose and the 

decrease of its use. Moreover, the camel’s 

energy metabolism differs in particular 

from that of ruminants. The Arabian camel 
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presents a normal glucose value of 5 

mmol/L, which is similar to that reported 

for simple stomach animals. This 

phenomenon has been explained by a high 

gluconeogenesis and a very low level of 

insulin in camels (Souilem et al., 1999). 

Creatinine 

Our results show a mean serum creatinine 

of 130.9±24.1 µmol/L, Al Jassim (2016) 

reported that the mean normal range of 

creatinine was 110.4 ± 5.5 (88-135), Snow 

(1998) on a set of nine camels recorded an 

average of 16.1 mg /l. Such variations can 

be explained by various factors, including 

differences in assay techniques used, the 

type of farming, feed, season and 

geographical area (Ben Romdhane, 2003). 

Urea 

Our results (2.56±0.72 mmol/L) were 

closed with those reported by Al Jassim 

(2016) (2.5-4.3 mmol/L), and those of 

Nazifi et al. (1998) (1.96 g /l). We assume 

that natural vegetation provides a 

significant intake of protein. Otherwise, 

the amount of urea excreted in urine is 

very low due to the camels’ remarkable 

capacity to recycle urea. This recycling 

allows the animal to respond well to 

protein dietary deficits and maintain 

protein synthesis in the rumen. This is 

manifested by a rather stable urea 

concentration in the Arabian camel (Faye 

and Mulato, 1999). 

 

Table 1. Means values of biochemical parameters of Arabian camels in Algeria. 

Blood parameters Mean ± SE Minimum Maximum 

Glucose (mmol/L) 5±2.11 1.44 11.17 

Creatinine (µmol/L) 131±24.1 44 194 

Urea (mmol/L) 2.6±0.72 0.72 5.61 

Total Cholesterol (mmol/L) 1±039 0.17 2.44 

Triglycerides (mmol/L) 1± 0.39 0.22 5.56 

HDL Cholesterol (mmol/L) 0.0±0.04 0.00 0.22 

LDL Cholesterol (mmol/L) 0.06±0.09 0.011  0.3 
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Indeed, Faye (1997) reported that in a 

protein deficit situation, the camel excretes 

only 1% of urea in urines. The metabolism 

of urea is strongly influenced by 

dehydration and a remarkable increase in 

uremia is noted (Orskov & Whitelaw, 

1989; Bengoumi, 1992; Faye, 1997). 

Contrary to the other mammals, the 

Arabian camel has very particular 

anatomical structures in the kidney, which 

limit considerably the urea elimination by 

the urine (Mahmud et al., 1984). The urea 

appears to play a significant role during 

dehydration in the Arabian camel. Indeed, 

by its osmotic effects, the urea attracts the 

water of other mediums towards the 

plasma (Gihad et al., 1989).  

Lipid profile 

Results of lipid profile including total 

cholesterol, triglycerides, HDL cholesterol 

and LDL cholesterol are presented in 

Table 1. The known  capacity of the 

Arabian camel to resist to thirst and lack 

of feed is related to its remarkable 

adaptive mechanisms, including the 

mobilization of the body reserves of lipids 

(fatty tissue) during malnutrition and the 

storage of fat during favorable periods 

(Tarik et al., 2003; Dereje and Ud'en, 

2005). 

Total cholesterol 

For cholesterol (1mmol/L), our results are 

similar to those reported by Al Jassim et 

al. (2016) (0.5- 1.2 mmol/L). The 

concentration of cholesterol increases in 

the dehydrated Arabian camel as a 

consequence of the hypothyroidism 

(Nazifi, 1999).  

The lipids of the camel’s hump are 

composed especially of phospholipids and 

traces of triglycerides. The hump’s volume 

varies depending on the nutritional state. 

Lipogenic activity is comparable with that 

of the liver. The fat concentration in this 

locality contributes to limit the dispersion 

of the "fat" in the other parts of the body, 

limit their distribution under the skin and 

thus facilitate the cutaneous dissipation of 

heat (Souilem et Berhoumi, 2009).  

Triglycerides 

Our results show a high average plasma 

triglyceride (1mmol/L) compared with 

those reported in a study of 21 camels by 

Nazifi et al (1998) (0.000116) and Al 

Jassim (2016) (0.5 mmol/L) and a lower 

one from those indicated by Faye et al. 

(1991) (0.266 g/ l or 1.48 mmol/L ), in a 

study conducted on a set of 52 camels. 

Moreover, Nazifi et al (1998) show that 

triglycerides vary with climate, age and 

gender. 

In dehydrated camel, liver lipid content 

decreases by 2.5 to 13%, indicating a  
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mobilization of liver fat (Bengoumi and 

Faye, 2002). In contrast, triglyceride levels 

and the concentration of free fatty acids 

remain unchanged (Mahmud et al. 1984). 

HDL cholesterol 

The average value of HDL was 0.00 ± 

0,04 mmol/L. It ranged from 0.00 and 0.22 

mmol/L. Our results were similar to those 

reported by Alshamsi (2015) (0.0001257 g 

/L or 0 mmol/L ) and Ben Romdhane et al. 

(2003) (0.0002578 g /L).  

LDL cholesterol  

Nazifi et al. (1999) showed that the 

concentrations of lipid parameters in 

Arabian  camel vary depending on the 

climate and are higher in winter than in 

summer. This could be the likely increased 

energy needs during the cold period. These 

values could also report the status of 

starvation animals especially during the 

dry season. This period corresponds to the 

famine and also to very poor foods. This 

would be consistent with Kolb (1975) who 

noted a decrease in lipid levels during 

starvation. However, Faye et al. (1991) 

observed a much lower concentration in 

cholesterol in cattle. Moreover, Al 

Rehaimi (1989) showed that cholesterol 

and lipids have a significantly lower value 

in the camel compared to sheep. 

Biochemical parameters in camels were 

influenced by a several factors such as 

genetics, physiology, diet and 

geographical location. It seemed thus 

important to look for changes in these 

parameters mainly age, gender and breed. 

The comparison between age groups 

showed higher values for young camels 

compared to adults for these parameters: 

glucose, total cholesterol, HDL and LDL 

cholesterol, and triglycerides, without 

significant difference (Table 2). On the 

other hand, urea was slightly lower among 

young camel than the adults, . whereas, 

creatinine values were similar between the 

two groups. However, LDL was 

significantly higher for the young animals 

than the adults. 

Statistically significant variations 

according to the age were also observed 

for several parameters. For younger 

camels (age <4 years) we noted an 

increase in glucose serum level, 

triglycerides and HDL compared to adults 

(Ben Romdhane, 2003) but there were no 

significant difference (table 2). 

About serum glucose, urea and creatinine, 

the values were slightly higher in males 

than in females, while the other parameters 

such as total cholesterol, LDL cholesterol 

and triglycerides, have a lower value in 

males compared to females. For the value 

of HDL cholesterol, similar values were 



Sahraoui et al. /Journal of Camelid Science 2016, 9: 62–71 

http://www.isocard.net/en/journal 

 

68 

 

observed in males and females. Regarding 

the physiological status of female, Nazifi 

et al. (1999) showed that the values of 

cholesterol and triglyceride levels were 

higher in females that in males, this may 

be probably due to food complementation 

distributed to females. 

According to the breed, our results showed 

a high value of  cholesterol, HDL 

cholesterol, LDL and triglycerides and 

lower ones for glucose, urea and 

creatinine, among the Sahraoui breed than 

Targui breed. Breed factor had a statistical 

effect (P=0.036). Total cholesterol was 

slightly higher for the Sahraoui breed than 

for Targui breed (table 2). HDL value was 

significantly higher for the Sahraoui breed 

than for Targui breed (p=0.032). It must be 

noted that Sahraoui et al. (2014) showed 

that the meat of Sahraoui is richer in fats 

than Targui breed.  

Conclusion 

Our study shows that glucose serum 

content in the Arabian camel is similar to 

those reported in the literature. In 

comparison to ruminant animals, the 

Arabian camel has a higher blood glucose 

levels, close to that of simple stomach 

animals. 

For the levels of creatinine and urea levels, 

similar concentrations were found when 

compared to the literature. The lipid 

represented by total cholesterol, LDL 

cholesterol, and HDL, and triglycerides 

were within the normal ranges reported by 

others. 

The plasma metabolites were influences 

by breed, age and sex, in agreement with 

previous results. 
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