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ABSTRACT
Blood samples were collected from 36 and 14 male camels and goats, respectively aged  2 years. The 

concentration of glucose, total cholesterol (CH), triglyceride (TG), high density lipoprotein (HDL), low density 
lipoprotein (LDL), very low density lipoprotein (VLDL), total protein, aspartate transaminase (AST) and alanine 
transaminase (ALT) were measured. The results revealed that plasma glucose level in camels was significantly 
higher than that of goats (P < 0.001), no significant difference was observed in lipoprotein concentrations of the two 
species.  Also, both species showed lower concentration when compared with  other species. Total protein  showed 
no significant difference between both species. The activities of AST and ALT, in camel plasma was  significantly  
lower than those in goats at p <0.001. A significant positive correlation was found between glucose and cholesterol  
and significant negative correlation between enzymes and  both of glucose and cholesterol.
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The determination of the concentration of 
various blood constituents may be of great help in 
diagnosis of many diseases (Haroun, 1994). The 
normal value of blood constituents in camels are 
affected by age, sex, breed, season, nutritional status 
and other factors (El Dirdiri et al, 1987  and Abdulla 
et al,  1988).

Studies on cholesterol, triglycerides and 
lipoproteins in domestic animals showed that species 
variations exist, and that significant differences 
occur. The normal concentrations of serum lipids and 
lipoproteins of the cat, dog, cow, horse, goats and 
reindeer calf have been reported (Barrie et al, 1993; 
Duncan et al, 1994; Hugi and Blum, 1997; Gueorguieva 
and Gueorguiev, 1997). There is little information 
about the serum lipids in dromedary camels, however,  
serum  cholesterol and triglycerides in normal camels 
have been studied by Al Ani  et al (1992).

Values for total proteins, and the activities of 
AST and ALT were reported by Haroun (1994), Nazifi 
et al (1998), Mohammed and Hussein (1999) and 
Mohammed (2001) in camels.

Camels are not classified as ruminant although, 
we consider it as ruminating animals (Schwartz, 
1992). Therefore, a comparison of blood values of 
camels with those of true ruminants (goats) seems 

to be important. The present study was therefore, 
conducted to measure the concentration of plasma 
glucose, cholesterol, triglycerides(TG), high density 
lipoproteins (HDL),low density lipoprotien (LDL), 
very low density lipoproteins (VLDL), total proteins, 
and the activities of AST and ALT in normal healthy 
male camels and goats.

Materials and Methods
In this study 36 healthy male camels  and 14 

male goats  aged 2 years were used. Blood samples 
were taken from jugular vein in  heparinised tubes 
and plasma was separated by centrifugation at 3000 
rpm for 15 min, and stored at - 18°C till analysed. 
Glucose and total proteins were determined 
enzymatically according to method of  Siest et al 
(1981) using Behcman Du. 65 spectrophotometer 
at a wave length 505 nm. Cholesterol, HDL and 
triglycerides were analysed using both Reflotron® 
manual system (Carsteinsen et al, 1985 and Thomas, 
2000). LDL was calculated as the difference between 
the cholesterol concentration and HDL, while VLDL 
was calculated as one fifth of the triglycerides 
concentration (Friede- wald et al, 1972).

Data  were  analysed  by  student  ‘t’  test  
(Snedecor and Cochran, 1980). All values were 
expressed as mean ± standard error.
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Results
The concentration of plasma glucose  was 

significantly higher (p<0.001) in camel (132.20 ± 4.45) 
mg /dl than in goats (36.74 ± 4.48) mg/dl  as shown 
in table 1. Plasma level of cholesterol in camels  (<100 
± 0.00 mg/dl)  was higher  to goats   (30.76 ± 3.67 mg/
dl). No significant differences were found in  HDL, 
LDL, TG and VLDL between camel and goat. The 
AST and ALT values differed significantly (p< 0.001) 
between camels and goats.

A positive significant correlation was observed 
between glucose and cholesterol and a negative 
significant correlation between glucose and both 
enzymes and cholesterol and both enzymes in these 
species.

Discussion
The present study revealed that plasma glucose 

concentration in goat was very low (36.74 ± 4.48 
mg/dl), as it is absorbed in small amount by the 
intestine. These  results  are in agreement with those 
of Ashmawy (2000). The significantly higher plasma 
glucose in camels  than that in goats was in agreement 
with findings of Zaid and Mubark (1996) and Nazifi 
et al (1998)  who reported glucose level between 
47-140 mg/dl in adult camels. The increase in 
plasma glucose level could be attributed  to elevated 
glucagon concentration in camel (Abdel-Fattah et al, 
1999)  or to poor insulin response and/or reduced 
tissue sensitivity to insulin (El Mahdi et al, 1997) in 
comparison with other ruminants and  man.

The concentration of cholesterol, in both goats 
and camels were less than 100 ± 0.00 mg/dl. Also, 
HDL and LDL were very low and relatively close to 
each other.  It was in agreement with  Nazifi et al ( 
2000) who showed that the lipoproteins values  were 
lower at 3 years old or younger  than other ages.

In this study plasma values of VLDL changed in 
parallel with TG, although there is no more previous 
information about VLDL of camels, and this is in 
agreement with the parallel changes in rats observed 

by Smith and Welch (1976). These  researchers  found 
that VLDL was chiefly responsible for the transport 
of  TG  in the blood. Ovine and caprine serum did not 
show such changes.

This study showed insignificant lower total 
protein levels in camels than goats.  Similar results 
were reported by  Gareeb (1986) who found that total 
protein in ruminants was  about  7.27 gm/dl.

Haroun (1994), Nazifi et al  (1998) and 
Damanhouri and Tayeb (1994)  found that protein 
concentration in camels was lower when compared to 
sheep, goats, rats and guinea pigs which  explains  the 
ability of camels to restore plasma volume especially 
in the excessive thirsty situations where plasma  
decreases about 5%. Total protein in camels was 
found to be more particularly, albumin percentage 
which  increases the colloidal osmotic pressure 
which plays an important role in saving water. In 
the present study,  camels of less than 2 years age 
were used therefore the values of total protein were 
characteristically  lower  than adults which is in 
consonence to the findings of Chaudhary et al (2003).

The mean value of ALT activity in young male 
camels  was very low when compared with the 
values reported by Nazifi et al (1998)  and EL Dirdiri 
et al (1987) which were 33.65-16.11 and 20.7 IU/l, 
respectively for adult camels, and also  was lower 
than the mean value (9.4 IU/l) as reported by Haroun 
(1994) for young male Najdi camels.

Our results  showed  significantly lower 
activities for both plasma ALT and AST in camel 
when compared with those in goats.  The lower 
levels of enzymes in plasma of any animal reflects the 
health status of the organ that secretes these enzymes, 
while elevation of their levels points to tissue damage 
(Murry  et al, 1999).

The results were in agreement with those of Ali 
and El Sheikh (1992) who reported that camels had 
significantly lower enzyme activities when compared 
with sheep and goats born and reared in the same 
tropical area.

Table 1.  Plasma biochemical constituents in male goats and camels (values given as mean ± SE).

S. 
No. Species Glucose

(mg/dl)

Total 
Protein
(g/dl)

AST
(IU/l)

ALT
(IU/l)

Cholesterol
(mg/dl)

HDL
(mg/dl)

LDL
(mg/dl)

TG
(mg/dl)

LDL
(mg/dl)

1. Goat 36.74 ± 4.48
(14)

8.29 ± 0.70
(14)

53.00 ± 3.96
(14)

52.00 ± 2.24
(14)

30.76 ± 3.67
(13)

17.12 ± 1.11
(14)

19.00 ± 3.60
(14)

70.00 ± 0.00
(14)

14.00± 0.00
(14)

2. Camel 132.20± 4.45*
(31)

6.92± 0.12
(20)

20.96± 2.31*
 (22)

4.03 ± 0.30*
(14)

<100.0± 0.00
(17)

18.96± 1.80
(20)

<30.0± 0.00
(20)

70.00 ± 0.00
(20)

14.00± 0.00
(20)

N - animal  numbers (given in parentheses)
* highly significant difference between the values of the two species in the same row
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There were high and significant correlations 
between glucose, cholesterol and AST, ALT which 
reflects some of liver functions. Although, Kerr (1989) 
did not find  AST and ALT values as  specific for liver 
disease especially in large animals and ascribed   SDH, 
GLDH as specific  liver enzyme  for large animals.
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