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Abstract 

Serum calcium (Ca) and magnesium (Mg) concentrations were measured 
in 30 calf camels at different 5 age groups  (1 – 12 month), and were 
compared to that of adult camels.  At the age of 1 – 4 month, serum Ca and 
Mg concentrations were found to be higher than adult values.  Inorganic 
phosphorus concentration was found to be comparable to adult values.  At 
the age above 4 month, serum calcium and magnesium concentrations started 
to decline to values below the adult ones.  The results of this study may 
suggest that, the hypercalcaemia and hypermagnesaemia observed in other 
mammals late in pregnancy and early reonatal life may persist in the calf 
camel up to the age of 4 month emphasizing a role for calcium and 
magnesium in the young growing calf camel. 

Introduction: 
Many investigations have strengthened the suggestion that the foetal 

parathyroid hormone (PTH) is involved in the maintenance of 
hypercalcaemia in the foetus.  This may involve the stimulation of foetal 
production of 1,25-dihydroxycholecalciferol and the consequent stimulation 
of the placental calcium (Ca) pump (Care and Ross, 1984).  This 
hypercalcaemia in the sheep and cattle may persist until plasma Ca 
concentration has declined to the adult level during the two weeks after 
birth, whereas, in the pig and human, adult levels of Ca concentration are 
rapidly attained after birth (Care et al., 1982). In the camel calf, Hussein et 
al., (1992) observed low serum Ca level at birth, this was followed by a 
gradual increase where it attained its peak serum level at the age of 3 month. 
The plasma magnesium (Mg) concentration in human umbilical cord is 
similar to that in maternal plasma (Bogden, Thind, Kemp and Catorini, 
1978), but in the sheep during the last trimester of pregnancy, the foetal 
plasma Mg concentration was shown to be higher than the maternal Mg 
concentration (Mellor and Matheson, 1977).  The foetal parathyroid glands 
were shown to have a role in Ca and Mg metabolism during intra-uterine 
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life.  Foetal thyroparalhyroid-ectomy during the last trimester of pregnancy 
resulted in the reversal of the existing transplacental Ca gradient (Care and 
Ross, 1984) as well as transplacental Mg gradient (Barri et al., 1990). 
No information is available with regard to the foetal camel calcaemia and 
magnesaemia during intra-uterine life; also the situation after birth remains 
unclear.  This study was initiated to compare the young calf camel 
calcaemia and magnesaemia  with the adult Ca and Mg concentrations. 

Materials and Methods: 
Blood samples were collected from 30 adult she-camels 4-5 years old 

and from 30 young camels grouped in 5 age groups (1 –12 month) old.  The 
blood was collected by venipuncture into clean plain silcon coated 
vacutainer tubes and the separated sera were kept frozen at 4oC until 
analyzed. 

Serum Ca concentration was measured using atomic absorption 
spectroscopy (Pye-Unicam SP 90, spectrophotometer, Unican Instruments 
Ltd., Cambridge, England) an air / acetylene flame.  The standards and 
samples were prepared in 0.78% Ethylene diamine tetra-acetic acid (EDTA) 
solution to reduce phosphate interference. 

Serum Mg was also measured by atomic absorption spectrophotometery.  
Standards and samples were treated the same as Ca. 

Serum inorganic phosphorus (P) was measured according to the method 
of Varley (1967).  The principle of the method is based on the reaction of 
phosphate to form a coloured complex with molybdate and vandate in the 
presence of nitric acid. 

Statistical analysis: 
The results of serum Ca, Mg and P concentrations in adult and young 

calf camels were statistically analyzed according to Gomez and Gomez, 
(1984) using the analysis of variance (ANOVA) procedure. 

Results: 
The results of this study are summarized in Table 1.  Figures 1 and 2 

clearly show that the levels of serum Ca and Serum Mg in the young calf 
camel at the age of 1 – 4 month are non-significantly greater than adult 
values ( P > 0.05 ).  However, the concentration of Mg at the age of 1 – 4 
month is significantly greater than that at  the age of 4-5 month, 5 – 6 
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month, 6 – 9 month and 9 – 12 months ( P < 0.01 ).  Likewise, the 
concentration of serum Ca at the age of 1 – 4 month was 11.2 mg/dl is 
significantly greater than that at the age of 5 – 6 months, 6 – 9 months and 9 
– 12 months (P < 0.04).  The concentration of Serum P in the calf camel at 
different ages (1-12 month) is non-significantly different from adult 
concentration. 

 
 

Table (1) 
Mean ± SE for adult and young serum calcium, magnesium and inorganic 

Phosphorus concentrations 
 

Age  (months) 
Item 

Adult 1 – 4 4 – 5 5 – 6 6 – 9 9 - 12 

Mg 
mg/dl 

3.54ab ± 
0.59 

4.50a ± 
0.57 

2.60b ± 
0.19 

2.62b ± 
0.05 

3.04b ± 
0.26 

2.74b ± 
0.29 

 

Ca 
mg/dl 

10.48ab ± 
0.30 

11.20a ± 
0.20 

10.28ab ± 
0.31 

9.60b ± 
0.40 

9.86b ± 
0.40 

9.82b ± 
0.42 

P 
mg/dl 6.12a ± 0.47 6.46a ± 

0.56 
5.78a ± 

0.29 
6.70a ± 

0.23 
6.26a ± 

0.52 

5.58a ± 
0.42 

 

Means with the same letter are not significantly different ( P > 0.05 ) 
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Discussion: 
In the present study Ca and Mg ions concentrations in the blood of 

young camels were found to be higher than adult values up to four months 
after birth.  The accepted hypotheses is that, the foetal camel, like other 
mammalian foeti is hyper- calcaemic and hypermagnesaemic relative to its 
mother and this hypercalcaemia and hypermagnesaemia persisted up to 4 
months after birth emphasizing a vital role for Ca and Mg in the growing 
young calf camel.  Increased intestinal absorption and decreased renal 
excretion of both Ca and Mg may have contributed to the observed 
hypercalcaemia and hypermagnesaemia in this study.  However, at the age 
of 4 – 5 month serum Ca and serum Mg concentrations became similar or 
slightly below adult values.  Perhaps this is the age at which the homeostatic 
mechanism for both Ca and Mg in the young calf and adult animal works at 
the same capacities.  However, the administration of Mg sulphate in the 
treatment of human eclampsia during pregnancy can produce three fold 
increases in plasma Mg levels in the mother and similarly high 
concentrations in the plasma of babies at birth, especially if the period of 
Mg infusion is prolonged prior to delivery (Lipsitz, 1971). 
There is lack of information concerning the regulation of Ca and Mg 
concentrations in blood during the foetal life and afterwards in the camel. 
In different mammals, Ca and Mg ions are transferred from mother to foetus 
against a concenration gradient, presumably reflecting active transport 
mechanisms for both cations by the placenta with the result that the foetus in 
late pregnancy is rendered hypercalcaemic and hypermagnesaemic in 
relation to its mother.  In humans, at birth the placental Ca source is lost and 
the Ca concentration declined over the first 24 to 48 hours (Schauberger and 
Pitkin, 1979), while in the sheep and cattle, the Ca concentration persisted 
and declined two weeks after birth (Care et al., 1982).  This fall in Ca 
concentration could be attributed to residual parathyroid suppression as a 
result of foetal hypercalcaemia late in pregnancy.  The plasma Mg 
concentration in human umbilical cord is similar to maternal plasma 
(Bogden et al., 1978).  Inorganic phosphorus is also involved in Ca 
metabolism.  In camels as in other animals, plasma P concentration is higher 
in young animal and it increases by cereal feeding (Snow et al., 1988).  In 
this study P levels in both adult and young calf camels were similar 
suggesting same homeostatic mechanisms for both adult and young calf 
camel. 
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 والصغيرة مستويات الكالسيوم في الجمال البالغة مقارنه
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