Comparison of some blood constituents in stabled and grazing camels (Camelus dromedarius) in Sudan.
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Abstract

In this study, the concentrations of some blood constituents were determined in a group of 12 stabled and 12 naturally grazing camels.


A highly significant variation (P<0.01) was observed in haemoglobin (Hb) concentration, packed cell volume (PCV), mean corpuscular haemoglobin concentration (MCHC), mean cell volume (MCV) and total white blood cell (WBC) count, in the blood the blood of the two groups. No variation was observed in values of erythrocytes count (RBC) or erythrocytes sedimentation rate (ESR).


The grazing group of camels showed higher serum concentration of magnesium (Mg) and potassium (K) (P<0.01) than the stabled group. The differences in serum concentration of sodium (Na), calcium (Ca) and inorganic phosphorus (P) between the two groups were not statistically significant.


The values obtained in this study were compared with those reported by other workers in camels.     

Introduction
In Sudan, camel breeds are classified into pack and riding camels (Babiker, 2000). The camel population in Sudan is estimated at 3.3 millions (Anon, 2004). Several studies have shown that camels are good source of milk and they constitute the most important source of meat in arid areas (Knoess, 1977; Farah et al., 1992). Raising edible animals with low price meat such as camels is one way of bridging the gap between the demand for meat and the poor purchasing power (FAO, 1995). The methods of camel keeping are now fast changing due to the shrinkage of grazing land (Mokhtar et al., 1998). Investigations determining normal values of blood constituents in camel are limited and the way they are affected by age, sex, breed, season, nutritional status and other factors seem to be limited (Hassan et al., 1968; Abdel Gadir et al., 1979; Wahbi et al., 1979; Eldirdiri et al., 1987 and Abdalla et al., 1989).
Comparison of blood values under different management systems seems to be important as these values reflect the well-being of the animal and are used extensively as diagnostic tests.

This work is an attempt to compare the normal concentration of some blood constituents in grazing and stabled camels.

Materials and Methods

2-1. Animals
A total of 48 blood samples were obtained from two year-old male camels which were grazing naturally in the area of Abu Deleig (North-east of Khartoum town). A further 48 samples were obtained from twelve two-years old camels housed in open shades at Sudan University of Science and Technology (SUST) Experimental  Farm. The camels were kept on a roughage concentrate mixture to satisfy their growth requirements.

2-2 Blood sampling and analysis
For the hematological analysis blood was obtained by jugular venipuncture into vacutainers containing disodium ethylenediamine-tetra-acetic acid (EDTA) as an anti-coagulant. More 5 ml blood were drawn into clean dry test tubes for serum analysis. Serum was separated by centrifugation and then stored at -20º C for later analysis.
The anti-coagulated blood was used immediately for the determination of erythrocyte count, packed cell volume (PCV), hemoglobin (Hb) concentration, erythrocyte sedimentation rate (ESR) and total leukocyte count. The hematological indices, mean corpuscular volume (MCV), mean corpuscular hemoglobin (MCH) and mean corpuscular hemoglobin concentration (MCHC), were calculated from the erythrocytic series values (Dacie and Lewis, 1992).
Colorimetric method was adopted for the determination of Ca, P, and Mg using Unicam-8625 UV Spectrophotometer. Serum Na and K were determined by a flame photometer (Corning 400, England). Linear Chemicals were used.
Statistical Analysis:

Data were analyzed by student t-test using SPSS. 

Results
The mean ± the standard deviation of the erythrocyte count, hemoglobin concentration, PCV, MCHC, ESR and total WBC count were displayed in Table 1. A highly significant variation (P<.01) was observed between the two animal groups in the Hb concentration, PCV, MCV and WBC count. The MCH varied at a lower level of significance (P<.05), while RBC count, and ESR did not vary between the two groups.

      The serum concentration of the investigated minerals was shown in Table 2 as means ± standard deviation. The grazing animals have higher serum concentration of Mg and K (P<.o1) .The concentration of Na, Ca and P did not vary between the two groups. For technical reasons the serum iron concentration of the stabled animals was not done.

Discussion
It is known that the blood measures are correlated with the nutrients (Rasheed, 2004; Mills, 1987). This may explain the high concentration of Mg and K obtained by the grazing animals, as these animals may have been grazing on plants rich in these minerals or/ and may be contaminated with the soil. The camel homeostatic mechanism may have kept a similar concentration of Na, Ca and P for the two groups. The serum Mg content of this work compares favorably with that obtained by Wahbi (1979). The same was true for the ferrous (Fe) concentration when compared with the work of Haroun (1994) for the Najdi young camels of Saudi Arabia.
       Serum concentrations of Ca, K and Na  obtained in this study were lower than those obtained by Hassan (1968) for camels of Kordofan and Darfour. Wahbi et al. (1979) and Musa and Babiker (1983) found higher values for Na. Previous reports have shown higher values for Na, K, Ca, P and Fe around Tamboul area (Wahbi et al., 1979; Musa and Babiker, 1983).  The discrepancy of this work with the findings of the early workers may be attributed to many variables which are known to affect the blood constituents such as breed, age, environmental conditions, season of the year, physiological status and the degree of hydration of the animal.
ESR values seem to be similar for both, stabled and grazing animals. Although the erythrocyte count did not vary between the studied animals,     a significant variation was found in the erythrocytic series as well as the hematological indices. This may be due to the fact that stabled animals were de-wormed against both internal and external parasites as Tartour (1968) found that many of the clinically healthy zebu cattle were actually sub-clinically infected with parasites.
Other factors which are not investigated like hormones vitamins, anti-nutritional factors and feed components interaction may have caused this variation. No explanation was found for the high WBC count observed in the stabled animals.
The erythrocyte count, hemoglobin concentration, PCV, MCV, MCH and MCHC values obtained in this study were within the range obtained by Hassan (1968) and Musa and Mukhtar (1983). Higher values for erythrocyte count, PCV, MCV, and MCHC in camels in were recorded by Abdelgadir et al. (1979) and Wahbi et al. (1979) in Sudan, and by Tabatarel and Nazifi (2001) abroad for the dromedary camels in Iran and for the llamas in South America (Middleton, 1999). However the observed values obtained in all these reports lie within the normal values range reported by other researchers and compiled by Manfield (1996).
The results obtained in this study may suggest that the natural range pasture satisfies camel needs with respect to the normal hemopoiesis. Moreover, it stabilizes camel results in improved hematological indices.
It can be recommended that more studies need to be carried out to investigate the effect of stabilizing camels with regard to the other variables which may influence the blood constituents.
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Table 1. Erythrocyte count, Hb concentration, PCV, MCHC, ESR and total WBC in stabled and grazing camels. 
	                     Variable 

Parameters 
	Stabled

M±SD
	Grazing

M±SD

	Erythrocytes (106/ml)
	7.27±1.11
	7.45±1.4

	Packed cell volume (PCV)%
	26.34±1.63 **
	24.87±2.63

	Hb (g/dl) or (g/100ml)
	11.48±1.39**
	10.62±1.51

	MCV (fl)
	36.94±4.53**
	33.65±4.39

	MCH (pg)
	15.46±2.65*
	14.23±2.19

	MCHC (g/dl) or (g/100ml)
	43.07±4.83
	42.41±3.73

	Total Leucocytes (103/ml)
	11.54±2.7*
	8.47±1.86


** High significant (P<0.05).
* Significant (P<0.05)

Table 2. Serum concentration of Na, K, Ca, P, Fe and Mg in stabled and grazing camels.

	                     Variable 

Parameters 
	Stabled

M±SD
	Grazing

M±SD

	Na (m/mal/l)
	125±2.40
	127.29±3.08

	K (m/mal/l)
	3.79±0.49
	4.15±0.15*

	Ca (mg/100ml)
	7.44±0.19
	7.48±0.16

	P (mg/100ml)
	3.82±0.2
	3.72±0.42

	Fe (ug/100ml)
	
	57.00±13

	Mg (mg/100ml)
	1.75±0.47
	2.25±0.33


* Significant (P<0.05)
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