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Abstract: Elements have key roles in regulating of metabolism in various tissues of domestic animals; therefore,
the determination of these elements concentrations is very important in evaluation of their deficiency in
different ages of animals. The aim of this study was to determine the concentrations of calcium, magnesium,
zinc and copper during different ages and of different sexes in plasma of Sarabi calves. Blood samples were
collected from the jugular vein of 45 clinically healthy animals, aged 1-14 days, 1-2 and 3-6 months in autumn.
The plasma was analyzed to determine calcium, magnesium, zinc and copper concentrations by
spectrophotometry method using commercial kits. Results indicated that there was no significant difference
among age groups concerning the all studied parameters. Additionally, there was no a significant difference
among two sexes concerning the aforementioned parameters, except for calcium (P < 0.05) and the
concentrations of calcium, magnesium, zinc and copper were higher in female than male animals. In conclusion,
the concentrations of plasma calcium, magnesium, zinc and copper were not significantly altered by
physiological and metabolically changes during the first six months of age in Sarabi calves; but, it seems that
the concentrations of all studied parameters, especially calcium, were affected by similar changes related to sex
during the same age interval.
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INTRODUCTION variety of important diseases in domestic animals [1, 9].

Macro and micro elements are inorganic substances native cow which was reared in Eastern Azarbaijan
and essential to maintain the normal function and living province, northeastern Iran. There is no published
status in various tissues of domestic animals [1- 5]. These information about the variation of plasma calcium,
elements are needed for physiological processes related magnesium, zinc and copper concentrations during
to health, growth and reproduction, such as the regular different ages of Sarabi calves. So, the main objective of
function of immune system, hormone production, tissue this study was to determine the change of above
synthesis, enzyme activity, energy production, vitamin mentioned elements concentrations between two sexes
synthesis, neuromuscular transmission, milk production during the first six months of ages in Iranian Sabrabi
and blood coagulation [1- 6]. The levels of these elements calves.
are affected by many metabolic events in the body [7]. As
well as, some of the endogenous factors (e.g. species, MATERIALS AND METHODS
breed, age and gender) and soil characteristics may be
directly or indirectly affects the plasma macro and micro This research was carried out on blood samples
elements concentrations in livestock [5, 8]. Nutritional collected from the forty-five Sarabi calves reared at the
deficiencies and disturbances of these elements cause Sarabi cow Improvement Center located in East Azarbaijan

Sarabi cows are the pure forms of the original types of
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province, northeastern Iran. Animals were clinically the lower and upper values of measured elements were
healthy, free from internal and external parasites. The estimated using the 95 % confidence limits (CL) for the
calves  were  divided  into  three  age groups (1-14 days, mean of their concentrations in each age group.
1- 2 and 3-6 months) and by gender. Blood samples were
taken from the jugular vein into heparinised vacuum RESULTS
container (Becton Dickinson, NJ, USA). All blood samples
were collected in autumn and their plasma were separated The study demonstrated that plasma calcium,
by centrifugation at  750  ×  g  for  15  min,  immediately. magnesium, zinc and copper concentrations had no
The concentrations  of all studied elements were significant variation during the first six months of ages in
determined by spectrophotometry method using Iranian Sarabi calves. Also, the lowest concentration in all
commercial kits. The data were analyzed by one-way of the studied parameters was found in aged 1-14 days
analysis of variance (ANOVA) using SPSS/ver.17 animals, except to calcium. The mean ± SD and lower and
software and Duncan’s multiple range tests was used to upper values of the measured macro and trace elements in
detect significant differences among means. All values different age groups are presented in Tables 1 and 2,
shown  as  mean  ± standard  deviation (SD). As well as, respectively. Additionally, the values of above mentioned

Table 1: The plasma concentrations of calcium and magnesium and their 95 % confidence limits (CL) of the mean during different ages of Iranian Sarabi calves
Group N Calcium(mmol/l) Upper and lower95 % CL Magnesium(mmol/l) Upper and lower95 % CL
1-14 days 15 Mean 2.85 2.75 - 2.95 0.56 0.42 - 0.70

SD 0.05 0.07
1-2 months 15 Mean 2.48 1.44 - 3.52 0.73 0.43 - 1.03

SD 0.52 0.15
3-6 months 15 Mean 2.77 2.65 - 2.85 0.70 0.48 - 0.92

SD 0.05 0.11
Total 45 Mean 2.66 1.94 - 3.38 0.70 0.28 - 0.92

SD 0.36 0.21

Table 2: The plasma concentrations of zinc and copper and their 95 % confidence limits (CL) of the mean during different ages of Iranian Sarabi calves
Group N Zinc(ìmol/l) Upper and lower95 % CL Copper(ìmol/l) Upper and lower95 % CL
1-14 days 15 Mean 8.01 4.21 - 11.81 15.92 6.02 - 25.82

SD 1.90 4.95
1-2 months 15 Mean 13.01 1.95 - 24.06 16.54 7.98 - 25.10

SD 5.53 4.28
3-6 months 15 Mean 12.42 1.74 - 23.10 16.45 6.25 - 26.65

SD 5.34 5.10
Total 45 Mean 12.11 1.79 - 22.43 16.40 6.84 - 25.96

SD 5.16 4.78

Table 3: The plasma concentrations of calcium, magnesium, zinc and copper of Iranian Sarabi calves according to gender.
Group Gender N Calcium(mmol/l) Magnesium(mmol/l) Zinc(ìmol/l) Copper(ìmol/l)

Male 8 Mean 2.85 0.46 8.01 15.92
1-14 days SD 0.05 0.07 2.01 4.95

Female 7 Mean 2.85 0.46 8.05 15.92
0.05 0.07 1.90 4.95

Male 7 Mean 2.06 0.42 11.96 13.78
1-2 months SD 0.70 0.22 6.78 1.87

Female 8 Mean 2.73 0.76 13.64 18.19
0.06 0.28 8.66 7.04

Male 7 Mean 2.74 0.63 8.80 13.21
3-6 months SD 0.03 0.10 2.53 5.44

Female 8 Mean 2.80 0.57 16.05 19.69
0.05 0.13 5.00 1.73

Male 22 Mean 2.45 0.54 10.15 13.45a

Total SD 0.54 0.18 4.62 4.01
Female 23 Mean 2.78 0.62 13.03 18.13b

SD 0.07 0.22 6.67 5.10
* There are significant differences among groups with different codes in a column (a, b) in each parameters (P<0.05)
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parameters in each age group according to gender are REFERENCES
presented in Table 3. There was only a significant
difference among sexes concerning the plasma calcium
concentration (P < 0.05) and the concentrations of all
measured parameters were higher in females than males
calves.

DISCUSSION

In the present study, the mean of plasma calcium
values  for  total samples showed a little difference with
the other  values  reported  in  cow  [10- 14] and lower
than  the values  reported  in  calve [15] and sheep [8].
The level of magnesium  was lower than the values
reported in cow [10, 11, 13, 14], buffalo [15] and camel [16].
However, our results are consistent with some of the
values reported in cow [12, 17]. The level of plasma
copper   was   higher   than   the   other   reports  in  cow
[5, 10, 14], calve [18] and sheep [8, 19]. Similarly, the
concentration of zinc in plasma of Sarabi calves was
higher  than  the  values  previously  reported   in  cow
[10, 13, 20] and sheep [19], but was consistent with the
values reported in Awassi sheep [21]. Age had no
significant effects on plasma calcium, magnesium, zinc
and copper concentrations in Iranian Sarabi calves; with
values being higher in younger animals, except to calcium.
This finding was consistent with the other reports about
the age-dependent variations of these plasma elements in
other breeds of Iranian cows and horse [11] and sheep [8].
We showed a significant gender-dependent variation
only in plasma calcium concentration of Sarabi calves.
Gender- related differences have been reported in Iranian
sheep [8]; but, our result was no consistent with previous
report in other breeds of Iranian cow [11]. Overall, many
endogenous and exogenous factors effects directly or
indirectly  on  blood  elements  concentrations in
livestock. These  factors  are  including:  species,  breed,
gender, age, physiological and metabolically status,
diseases, nutrition, climate, soil characteristics  and
interrelationship  between elements [1, 2, 5, 9, 20-32].  As
the  complex  and synchronous effects of endogenous
and exogenous factors impact on the studied parameters
in our research, the exact explanation of these finding is
not possible. 

In conclusion, it seems the breed, gender and
nutritional  differences  and  also  their  related
physiological  and   metabolically   changes   may  have
the   highest   effect   on   our   results,   especially   on
calcium levels.

1. Soetan, K.O., C.O. Olaiya and O.E. Oyewole, 2010.
The importance of mineral elements for humans,
domestic animals and plants: A review. African J.
Food Sci., 4(5): 200-222. 

2. Asif,  M.M.,  Z.U.  Rahman,  M.  Arif,  I.U.  Haq and
I. Javed, 1996. Trace element and electrolyte
concentrations   in   different   physiological  status
of Shiwal   cattle.    J.    Islamic    Academy    of   Sci.,
9 (4):125 -128.

3. Chatterjea, M.N. and R. Shinde, 2005. Text book of
medical biochemistry, 6  edn. Jaypee, New Delhi,th

India, pp: 533-540.
4. Dhanotiya, R.S., 2004. Textbook of veterinary

biochemistry. Jaypee, New Delhi. India, pp: 181-187.
5. Sharma, M.C., P. Kumar, C. Joshi and H. Kaur, 2006.

Status of serum minerals and biochemical parameters
in cattle of organized farms and unorganized farms of
Western Uttar Pradesh. J. Animal and Veterinary
Advances. 1(1): 33-41.

6.  Hosnedlova, B., J. Travni ek and M. Šoch, 2007.
Current  view of the significance of zinc for
ruminants: A review.  Agricultura  Tropica et
Subtropica, 40(2): 57-64.

7. Jacobsen,  D.R., R.W. Hemken,  F.S.  Button   and
R.H. Hotton, 1971. Mineral nutrition, calcium,
phosphorus, magnesium and potassium
interrelationship. J. Dairy. Sci., 50(7): 935-944.

8. Eshratkhah,  B.,  M.  Sadaghian,  M.  Safari  Nezhad,
V. Sabri and B. Farahmand Geyglou, 2008.  Evaluation
of electrolytes normal values in blood of Moghani
sheep breed. J. Animal and Veterinary Advances,
7(4): 437-440.

9. Orr,    C.L.,   D.P.     Hutcheson,    R.B.   Grainger,
J.M. Cummins and R.E. Mock, 1990. Serum copper,
zinc, calcium and phosphorus concentrations of
calves stressed by bovine respiratory disease and
infectious  bovine  rhinotracheitis.  J.   Animal  Sci.,
68: 2893-2900. 

10. Akar, Y. and H. Yildiz, 2005. Concentrations of some
minerals in cows with retained placenta and abortion.
Turkish J. Veterinary and Animal Sci., 29: 1157-1162.

11. Mojabi, A., 2000.Veterinary clinical biochemistry (in
Farsi), 2   edn,  Noorbakhsh  Press,  Tehran,  Iran,nd

pp: 477- 479. 
12. Meyer, D.J. and J.W. Harvey, 2004. Veterinary

laboratory medicine: Interpretation and diagnosis, 3rd

edn. Saunders, Philadelphia, USA, pp: 311-315.



Global Veterinaria, 5 (1): 35-38, 2010

38

13. Dovrak, V.,  J. Bouda and J. Doubek, 1980. Levels of 23. Spears, J.W., 2003. Trace mineral bioavailability in
macro- and microelements in blood plasma of late ruminants, The J. Nutrition, 133: 1506S -1509S.
pregnant cows and their fetuses. Acta veterianria 24. Thilsing-Hansen, T. and R.J. Jørgensen, 2001. Serum
Brno., 49: 199 -204. calcium response following oral zinc oxide

14. Kabir, F. and P. Pazdezh, 2002.Handbook of normal administrations in dairy cows. Acta veterinaria
values in domestic animals. Noorbakhsh Press, Scandinavica, 42: 271-278. 
Tehran, Iran, pp: 18-20. 25. Meglia1, G.E., K. Holtenius, L. Petersson, P. Öhagen

15. Abdelrahman,    M.M.,    N.    Abo-Shehada   and and K. Persson Waller, 2004. Prediction of  vitamin A,
R.M. Mukbel, 2006. Effect of stage of gestation on vitamin E, selenium and zinc status of periparturient
the accumulation of copper, manganese, zinc, iron dairy cows using blood sampling during the mid dry
and   calcium    in    fetal    tissue   of  Awassi  ewes period, Acta Veterinaria Scandinavica, 45: 119-128.
in  Northern  Jordan.  Jordan  J.  Agricultural  Sci., 26. Ba i , G., T. Karadjole, N. Ma eši  and M. Karadjole,
2(2): 38-45. A brief review of etiology and nutritional prevention

16. Al-Busadah, K.A., 2010. Serum concentration of of metabolic disorders in dairy cattle, Veterinarski
aluminum, calcium, magnesium and phosphorous in Arhiv, 77(6): 567-577.
camels. Scientific J. King Faisal University (Basic and 27. Neathery,   M.W.,    N.A.     Crowe,    W.J.   Miller,
Applied Sciences), 11(1): 161-167. C.T. Crowe, J. L. Varnadoe and D. M. blackmon, 1999.

17. Duncan, J.R., E.A. Mahaffey and K.W. Prasse, 2003. Influence of dietary aluminum and phosphorus on
Veterinary laboratory   medicine, Clinical Pathology, zinc  metabolism  in  dairy  calves.  J. Animal   Sci.,
4  edn.  Iowa State Press, Ames, USA, pp: 340-341. 68: 4326 - 4333.th

18. Skrzypczak,  W.,  A.   Dratwa- Chalupnik,  M.  Ozgo, 28. Smith, R.H., 1956. Calcium and magnesium
K. Michalik, A. Lepczynski, K. Hejza and J. Siwa, metabolism in calves, plasma levels and retention
2010. Effect of converting enzyme inhibitor on copper levels in milk-fed calves. Biochemistry, 67: 472- 481.
and iron concentrations of blood plasma in calves 29. Dargatz, D.A., F.B. Garry, G. B. Clark  and  P.F. Ross,
during    the    neonatal    period.    Folia   Biologica, 1999.   Serum   copper   concentrations   in   beef
58(1-2): 119 -124. cows and   heifers.   J.   Veterinary   Medicine   A.,

19. Kaya,  N.,  N.  Utlu, B. Uyanik and A. Ozcan, 1998. 215(12): 1828 - 1832. 
The serum zinc and copper values of the Morkaraman 30. Ahola, J.K., D.S. Baker, P.D.  Burns,  R.G.  Mortimer,
and Tuj sheep grown up in the pasture conditions in R.M. Enns, J.C. Whittier, T.W. Geary and T.E. Engle,
and around Kars. Turkish J. Veterinary and Animal 2004. Effect of copper, zinc and manganese
Sci., 22: 399-402. supplementation and source on reproduction, mineral

20. Littledike, E.T., T.E. Wittum and T.G. Jenkins, 1995. status and performance in grazing beef cattle over a
Effect of breed, intake and carcass composition on two-year period. J. Animal Sci., 82: 2375-2383. 
the status of several macro and trace minerals of 31. Jacobson, D.R., R.W.  Hemken,  F.S.  Button  and
adult  beef  cattle.  J. Animal Sci., 73: 2113-2119. R.H. Hotton, 1971. Mineral nutrition, calcium,

21. Akhatar, M.S., L.A. Lodhi, I. Ahmad, Z.I. Qureshi and phosphorus, magnesium and potassium. J. Dairy Sci.,
G. Muhammad, 2008. Serum concentrations of 55(7): 935-944.
calcium, phosphorus and magnesium in pregnant Nili 32. Gressley, T.F., 2009. Zinc, copper, manganese and
- Ravi buffaloes with or without vaginal prolapse in selenium in dairy cattle rations. Proceedings of the
irrigated and rain fed areas of Punjab, Pakistan. 7th annual mid-Atlantic nutrition conference.
Pakistan Veterinary J., 28(3): 107-110. Zimmermann, N.G. ed. University of Maryland,

22. Picco, S.J., M.C. Abba1, G.A. Mattioli,  L.E.   Fazzio, College Park, MD 20742, pp: 65-71.
D. Rosa, J.C. De Luca1 and F.N. Dulout, 2004.
Association between copper deficiency and DNA
damage in cattle. Mutagenesis, 19(6): 453-456.


