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This study was designed to find out the relationship between the blood concentrations of some 
macro-minerals particularly magnesium, calcium and inorganic phosphate in camels with fractured 
jaw compared to their concentrations in healthy camels. Twenty camels with jaw fractures were in-
cluded in this study; another twenty nine apparently healthy camels served as control group. The 
affected camels were subjected to a detailed physical examination. They showed obvious clinical 
signs of mandibular fracture. In some cases bilateral fracture was observed, the fractured part of the 
mandible being dropped ventrally from a site just cranial to the first premolar. Also, there was a 
wound in the buccal cavity exposing the fractured bone ends, dribbling of  saliva from mouth com-
missure associated with partial or complete loss of appetite. Blood samples were obtained from the 
affected and healthy camels. The obtained results revealed that the mean values of these macro-
minerals concentrations in the blood were significantly lower in camels with jaw fracture (2.85±0.29 
mmol/L, 0.92±0.17 mmol/L and 0.13±0.07 mmol/L for calcium, magnesium  and inorganic phos-
phate respectively) compared to respective values in healthy camels.   
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INTRODUCTION 

The population of camels in Saudi Arabia 
is approximately 820 thousands  (Anony-
mous, 2004), most of which are used to 
provide meat and milk for a growing 
number of human population. Jaw frac-
tures are common among camels in Saudi 
Arabia (Ramadan & Abdin-Bey, 1990). 
This condition usually occurs during the 
breeding season where males fight each 
other to mate females. Sometimes jaw 
fractures may occur when the male tries 
to restrain the female before mating 
(Singh & Nigam, 1982). The two hori-
zontal rami of the mandible get often frac-
tured as the male breeding camel easily 

grasps that part of the other male during 
the fight. The presence of mental canal 
and alveoli of tusks makes this area more 
weak and susceptible to fracture (Gahlot 
& Chouhan, 1992). In females, fracture 
occur due to car accident or when the 
animals stumble and fall on its head in an 
attempt to escape being mounted by a 
male camel. The clinical signs of man-
dibular fracture are usually very clear 
(Ramadan, 1994).  

The diagnostic value of cellular and 
biochemical blood profile in many infec-
tious and non-infectious diseases in dif-
ferent animal species is acknowledged 
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and well documented. The difficulty in 
assessing the value of metabolic profiles 
in camels comes from the very limited 
published literature with which to com-
pare. Calcium and inorganic phosphate 
are closely associated in metabolism. In 
mammals the major portion of dietary 
calcium is used for bone formation. Inor-
ganic phosphate is the second most abun-
dant element in an animal’s body after 
calcium, with 80% of inorganic phosphate 
found in the bones and teeth, with the 
remainder located in the body fluids and 
soft tissue. There are some reports linking 
blood mineral status to other bone condi-
tions in camels (Caligiuri et al., 1989; Liu 
et al., 2003; Liu, 2005; Van Saun, 2006) 
but not to jaw fracture incidence.  

Therefore, the objective of this study 
was to find out the relationship between 
the blood levels of calcium, inorganic 
phosphate and magnesium in camels with 
jaw fractures compared to their values in 
healthy camels. 

MATERIALS AND METHODS 

Animals 

Twenty camels having jaw fracture pre-
sented to the Veterinary Teaching Hospi-
tal, King Faisal University, Saudi Arabia,  
were examined. Another 29 apparently 
healthy camels served as control. The 
affected camels were subjected to a de-
tailed physical examination and the clini-
cal findings were reported. The camels 
under study aged 6–8 years. Fractures 
were diagnosed as bilateral involving 
horizontal rami of the mandible associ-
ated with wounds in the gingiva. In all 
cases, fractures were a result of trauma. 

 

Blood samples 

Five mL blood samples were collected 
from the admitted cases few hours after 
fractures (approximately 5–6 h) by punc-
ture of the jugular vein in a plain tube. 
Serum was separated by centrifugation at 
5,000 rpm for 15 min and  kept frozen for 
biochemical analysis. Blood sera samples 
were analysed for calcium, magnesium, 
inorganic phosphate  using a biochemical 
analyzer (UDILIPSE, Italy).  

Data were analysed using the SAS 
program. 

RESULTS  

The affected camels showed obvious 
clinical signs of mandibular fracture. In 
some cases, a bilateral fracture was ob-
served, the fractured part of the mandible 
was dropped ventrally from a site just 
cranial to the first premolar (Fig. 1). Also, 
there was a wound in the buccal cavity 
exposing the fractured bone ends, drib-
bling of  saliva from the mouth commis-
sure associated with partial or complete 
loss of appetite.  
 

  
Fig. 1. A camel with bilateral fracture of the 

lower jaw. 



Relationship between mineral status and jaw fractures in dromedary camels (Camelus dromedarius)  

BJVM, 15, No 2 112 

The obtained results from blood bio-
chemical analysis were summarized in 
Table 1. The results revealed that cal-
cium, inorganic phosphate and magne-
sium levels were lower in both male and 
female camels with fractured jaw com-
pared to the healthy ones. The mean 
blood calcium was 2.85±0.29 mmol/L in 
camels with jaw fracture while it was 
4.35±0.32 in normal ones (P<0.0001). 
The mean of inorganic phosphate was 
0.92±0.17 mmol/L in camels with jaw 
fractures vs. 1.10±0.17 mmol/L in healthy 
camels (P<0.05). Mean blood magnesium 
concentrations also differed significantly 
between groups (0.13±0.07 mmol/L in 
camels with jaw fracture and 0.20±0.07 
mmol/L in controls; P<0.0001).    

DISCUSSION 

The main objective of this study was to 
investigate the relationship between blood 
concentrations of some macro minerals in 
camels with jaw fractures compared to 
their levels in healthy camels. From the 

obtained results, it could be observed that 
the prevalence of jaw fractures was higher 
in male camels than females. This could 
be result from fighting between males in 
the breeding season. The most striking 
findings in this study were the signifi-
cantly lower blood calcium, inorganic 
phosphate and magnesium levels in cam-
els with jaw fractures compared to the 
healthy ones. Although the main cause of 
the jaw fracture in the studied animals 
was trauma, the decreased blood level of 
these minerals is important and may sig-
nal that this decrease contributes to the 
occurrence of the condition. Bone density 
tends to decrease with age. The studied 
camels were above 5 years of age so be-
side the decreased blood levels of the 
three minerals, age may be another factor 
affecting the occurrence of bone fracture.  

There is a close relationship between 
calcium and inorganic phosphate metabo-
lism. Many factors influence calcium and 
inorganic phosphate absorption, utiliza-
tion and metabolism, including adequate 
levels of both minerals. A Ca:P ratio of 

Table 1. Blood concentrations  of calcium, inorganic phosphate and magnesium (mmol/l) in camels 
with jaw fractures and healthy camels. Data are presented as mean ± SEM 

Healthy camels (control) Affected camels with jaw fracture 

Calcium(mmol/L)  
Female (n=20) 4.19 ± 0.35 Female (n=8) 3.00± 0.38*** 
Male (n=9) 4.50 ± 0.69 Male (n=12) 2.70 ± 0.40*** 
Total (n=29) 4.35 ± 0.32 Total (n=20) 2.85 ± 0.29*** 
Inorganic phosphate (mmol/L)  
Female (n=20) 0.98 ± 0.20 Female (n=8) 0.90 ± 0.28 
Male (n=9) 1.21± 0.23 Male (n=12) 0.93 ± 0.21* 
Total (n=29) 1.10 ± 0.17 Total (n=20) 0.92 ± 0.17* 
Magnesium (mmol/L)  
Female (n=20) 0.15 ± 0.08 Female (n=8) 0.12 ± 0.12* 
Male (n=9) 0.25 ± 0.11 Male (n=12) 0.13 ± 0.10*** 
Total (n=29) 0.20 ± 0.07 Total (n=20) 0.13 ± 0.07*** 

* p<0.05; *** p<0.0001 between groups. 
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1:1 to 2:1 is usually recommended; the 
ratio being critical if inorganic phosphate 
intake is marginal or inadequate (Mc-
Dowell, 1992). Hypomagnesemia affects 
calcium metabolism in two ways: by re-
ducing parathyroid hormone (PTH) secre-
tion in response to hypocalcemia and by 
reducing tissue sensitivity to PTH. PTH 
secretion is normally increased in re-
sponse to even slight decreases in blood 
calcium concentration. However, hypo-
magnesemia can blunt this response 
(Rude et al., 1978; Littledike et al., 1983). 
Our results are in agreement with these 
concepts and the decreased concentrations 
of three minerals occur simultaneously.   

No data are available with regard to 
the effect of calcium and inorganic phos-
phate deficiency on jaw fracture inci-
dence in camels, but there are data on 
other bone conditions with calcium and 
phosphorous deficiency. Osteomalacia is 
reported to occur in mature Bactrian cam-
els and is characterised by fragile bones, 
general weakness, lameness, emaciation 
and stiffness (Zhang et al., 1986; Faye et 
al., 1992; Liu et al., 1994). It could be 
concluded that the decreased blood con-
centrations of calcium, inorganic phos-
phate and magnesium could be predispos-
ing factors in the occurrence of jaw frac-
ture.  
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