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Abstract: The normal serum parameters of camels is affected by environmental factors, breed, sex, age and so
on, which indicates the significance of determining these values for camel breeds of Ethiopia. So far very little
effort has been done to determine reference values for Ethiopian camels. Hence, the current study aimed to
compare several normal blood biochemical parameters for two Ethiopian camel breeds. Serum samples were
collected from apparently healthy 55 Afar camels from Awash-Fentale district of Afar region and 186 Somali
camels from Metehara town of Oromia region. Serum levels of Alkaline Phosphatase (ALP), Alanine
Aminotransferase (ALT), Aspartate Aminotransferase (AST) and Gamma Glutamyl Transferase (GGT), sodium,
potassium, chloride,  ionized calcium, total protein, urea and creatinine were determined. The data analysis
revealed that age significantly affected some of the serum biochemical parameters, where Afar camels of 5
years had significantly (P< 0.05) higher levels of ALP, whereas those of >5 years had significantly (P< 0.05)
higher levels of urea. Somali camels of  5 years had significantly (P< 0.05) higher levels of ALT and AST,
whereas those >5 years had significantly (P< 0.05) higher levels of total protein. In conclusion, the present
study revealed that age affected serum biochemical parameters of both camel breeds in Ethiopia. Hence, care
should be taken during interpretation of serum biochemical values for disease diagnosis due to the influence
of age on these parameters. In addition, extensive studies should be conducted to assess the influence of other
factors like sex, season, environment, etc. on the serum biochemical parameters of Ethiopian camels.
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INTRODUCTION Of the several production factors that have impact on

The dromedary camel population in Ethiopia, important. Appropriate diagnostic procedures are
according to the central statistical agency (CSA) of essential for any disease intervention programs. Similar to
Ethiopia during 2016/2017 is estimated to be about 1.21 other livestock, hematological and serum biochemical
million in the sedentary areas of the country with the tests are widely used and provide a good basis for
major ethnic groups possessing them being the Beja, judgment regarding the nature of a disease, the extent of
Rashaida, Afar, Somali and Borana [1]. Here, the camel tissue and organ damage, the response of the immune
plays a significant role in the socio-economic affairs of the defense mechanism and selection of an appropriate
nomadic people by providing meat, milk and draught treatment. Hence, baseline data on normal hematological
power. Wealth, status and subsistence of the nomadic and serum biochemical parameters have paramount
people are based on their close association  with  camels importance both for the clinician and for researcher who
[2, 3]. Despite its significant contribution to the livelihood envisage for clear understanding and interpretations of
of the pastoralist society whose mode of production physiological and pathological conditions [5, 6].
allows very limited choice, up until recently, the camel is The normal hematological and serum biochemical
one of the most neglected domestic livestock with regard values in apparently healthy animals were  affected by
to research [4]. age,  sex,  breed, nutritional   status,  physiological status,

the performance of animals, diseases are the most
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season, ambient temperature and altitude. Variations also without  anticoagulants approximately the same time of
existed in these values with regard to sampling procedure the day, every morning, by trying not to disturb the
and analytical techniques [6, 7]. This necessitates the animals. Each sample was handled gently to avoid
establishment of hematological and serum biochemical hemolysis and was allowed to clot at room temperature by
parameters for camel breeds of Ethiopia since data keeping it in a slant position. Serum was then harvested
available for camels in other camel rearing countries and stored at -20°C until analysis for serum biochemical
cannot be reliably used elsewhere. Though there is a need values was performed at physiology laboratory of the
for normal blood and serum parameters of Ethiopian College of Veterinary Medicine and Agriculture, Addis
camels, very few attempts have been made so far to Ababa University. Data pertaining to age and sex of each
establish these values. Hence, this study was conducted camel was recorded at the time of sampling.
in order to determine the normal level of serum
biochemical parameters of clinical significance in Serum Biochemical Assay: The levels of 11 serum
apparently healthy camels reared in Ethiopia, and to biochemical parameters were determined. The levels of
assess the influence of age on the serum biochemical serum ALT, AST, ALP, GGT, urea, creatinine, and total
profiles of these camels. protein were analyzed using photometer 5010 (Robert

MATERIALS AND METHODS available kits. The concentration of serum sodium,

Study Area and Study Animals: The study was carried using 9180 electrolyte analyzer (Roche Diagnostics Ltd.,
out at two sites, Awash-Fentale district of Afar region, USA).
and Metehara town of Oromia region. From Awash- Quality control sera of known values, for the various
Fentale district a total of 55 apparently healthy Afar serum parameters, were used to check the biochemical
camels (10 males and 45 females) were involved in the analyzers in order to ensure the accuracy and reliability of
study. Three villages were involved in the study because the test results. The quality controls were conducted
of their greater number   of   camel   population  as  well  as before analysis of the samples, during maintenance, after
based on willingness of the owners to be part of the replacement of reagents and when there was any doubt
study. The age of these camels ranged from 1 month to 10 about the accuracy of the results.
years with all the females being non-pregnant. The status
“healthy” was assigned when a camel showed no Data Analysis: Data were incorporated into Microsoft
clinically apparent sign of disease and   was   declared   as excel and then analyzed by SPSS statistical software.
being healthy by the herdsmen. These camels belonged Descriptive statistics of the serum parameters was
to the traditionally raised Afar breeds. They were separately calculated for Afar camels as well as Somali
traditionally managed; watered daily with no camels. In addition, comparison of mean values of serum
supplementation and often wander long distances for parameters between age groups was done separately for
feeding. the two camels breeds. For comparison between age

From Metehara town, 186 apparently healthy camels groups, the serum parameters were checked for normality
(all males) were included in the study, which were distribution, and those parameters that were normally
between 4 and 8 years of age. They were brought from distributed were compared with one-way ANOVA
Borana zone (Southern Ethiopia) and were Somali breeds. whereas those not normally distributed were compared
They were kept in free stall in Metehara, regularly watered with Mann-Whitney U test. The level of significance was
and supplemented with hay, cottonseed cake, and wheat set at P<0.05.
bran. As part of the routine activity, these camels were
dewormed and sprayed with acaricide. RESULTS

Study Design: A cross-sectional study was performed to The mean values of serum ALP, ALT, AST, GGT,
determine the normal level of serum biochemical total protein, urea, creatinine, sodium, potassium, chloride
parameters in camels of Ethiopia. and ionized calcium in the Somali camels and in the Afar

Study Methodology The influence of age on serum parameters was
Blood Sample Collection: Blood samples were collected observed in both Afar camels (Table 3) and Somali camels
from the camels by jugular vein puncture using 10 ml vials (Table  4).  Of  the  serum biochemical parameters obtained

Riele GmbH and Co KG, Germany) and commercially

potassium, chloride and ionized calcium was determined

camels are shown in Table 1 and Table 2, respectively.
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Table 1: Mean, standard deviation, minimum and maximum values of Table 4: Mean±SD values of serum parameters of Somali camels as affected
serum biochemical parameters in Somali camels (Number = 186)

Serum parameter Mean±SD Minimum Maximum
ALP [U/L] 106.77±32.06 35 184
ALT [U/L] 12.54±4.65 5 29
AST [U/L] 75.16±25.48 26 154
GGT [U/L] 15.06±7.85 3 39
Total protein [g/dl] 6.67±0.73 5.05 8.45
Urea [mg/dl] 35.76±10.04 15 63
Creatinine [mg/dl] 1.96±0.33 1.35 2.97
Sodium [mmol/L] 146.83±3.88 132 156
Potassium [mmol/L] 5.27±0.76 3.6 7.2
Chloride [mmol/L] 112.6±2.92 102 120
Ionized calcium [mmol/L] 0.59±0.21 0.27 1.27

Table 2: Mean, standard deviation, minimum and maximum values of
serum parameters in Afar camels (Number = 55)

Serum parameter Mean±SD Minimum Maximum
ALP [U/L] 114.8±50.66 27 205
ALT [U/L] 10.09±5.4 3 27
AST [U/L] 67.42±25.98 13 145
GGT [U/L] 11.96±6.18 2 30
Total protein [g/dl] 6.39±1.04 4.29 8.54
Urea [mg/dl] 48.76±9.27 30 67
Creatinine [mg/dl] 1.16±0.17 0.79 1.57
Sodium [mmol/L] 165.91±10.27 151 204
Potassium [mmol/L] 4.96±0.64 4 6.7
Chloride [mmol/L] 125.49±4.32 118 141
Ionized calcium [mmol/L] 1.19±0.29 0.41 1.74

Table 3: Mean±SD values of serum parameters of Afar camels as affected by
age

Serum parameter  5 years of age > 5 years of age
Number 30 25
ALP* [U/L] 146.57±40.46 76.68±31.97
ALT [U/L] 9.4±4.58 10.92±6.24
AST [U/L] 68.33±28.09 66.32±23.73
GGT [U/L] 11.83±6.63 12.12±5.72
Urea* [mg/dl] 45±9.45 53.28±6.82
Creatinine [mg/dl] 1.18±0.16 1.14±0.18
Total protein [g/dl] 6.3±1.05 6.5±1.03
Sodium [mmol/L] 166.13±12 165.64±7.94
Potassium [mmol/L] 4.98±0.6 4.92±0.69
Ionized calcium [mmol/L] 1.24±0.31 1.13±0.24
Chloride [mmol/L] 125.87±4.5 125.04±4.14
* means significant at P< 0.05

for Afar camels, age had significantly (P< 0.05) influenced
mean values of ALP and urea. Afar camels up to the age
of 5 years had significantly (P< 0.05) higher levels of
ALP, whereas those above 5 years of age had
significantly (P< 0.05) higher levels of urea. On the other
hand, in Somali camels, age had significantly (P< 0.05)
influenced mean values of ALT, AST and total protein.
Somali camels up to the age of 5 years had significantly
(P< 0.05) higher levels of ALT and AST, whereas those
above 5 years of age had significantly (P< 0.05) higher
levels of total protein.

by age
Serum parameter  5 years of age > 5 years of age
Number 102 84
ALP [U/L] 111.47±34.21 101.07±28.41
ALT* [U/L] 13.29±5.02 11.63±4.01
AST* [U/L] 77.95±23.32 71.77±27.65
GGT [U/L] 14.38±8.23 15.88±7.34
Total protein* [g/dl] 6.54±0.68 6.82±0.76
Urea [mg/dl] 35.52±9.07 36.05±11.16
Creatinine [mg/dl] 1.92±0.32 2.00±0.34
Sodium [mmol/L] 146.82±4.04 146.83±3.69
Potassium [mmol/L] 5.24±0.75 5.30±0.78
Chloride [mmol/L] 112.33±3.2 112.92±2.54
Ionized calcium [mmol/L] 0.57±0.19 0.63±0.23
* means  significant at P< 0.05

DISCUSSION

Normal serum biochemical parameters for Ethiopian
camels have not been well investigated; hence, this study
was undertaken in order to determine a range of serum
profiles for two breeds of camels in Ethiopia. All blood
samples were collected, stored and analyzed with the
same technical procedures in order to avoid variations in
the serum biochemical parameters with regard to sampling
procedures, analytical techniques and other factors [7]. 

The mean value of ALT in the Somali and Afar
camels of the current study were in reasonable agreement
with previous reports [8, 9]. However, both values were
lower than the mean values observed by Mohamed and
Hussein Osman and Al-Busadah [10, 11]. On the other
hand, both values were seen to be significantly higher
than other studies [12-14]. 

In the current study, the mean values of AST for
Somali and Afar camels were comparable with the values
reported for racing camels in Kuwait [10] and in United
Arab Emirates [15]. However, values of AST significantly
higher than the averages of both Ethiopian camels were
reported [9, 11]. On the contrary, much lower means of
AST were also reported [8, 12-14]. A lower mean serum
GGT level than both the Somali and Afar Camels was
reported [9]. On the other hand, higher mean values were
reported for ‘Hijin’ racing camels [10] and for she-camels
in Saudi Arabia [11]. In Somali camels, those up to 5 years
of age had significantly (P< 0.05) higher levels of ALT
and AST, similar to the finding of significantly elevated
levels of AST and ALT in young sheep than in adults
[16].

In the current study, the mean ALP level was higher
in Afar camels than in the Somali camels. The higher value
observed  in  Afar  camels  might  be  due to the high ALP
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level observed in young camels particularly less than 1 value obtained by Sarwar et al. [14]; while that of Afar
year of age. The mean values observed in the camels of camels was comparable to the  value   found   [26].
the present study were much higher than previous studies Average values much lower than both Afar and Somali
[9-11]. On the other hand, significantly higher mean camels were also observed [8,10,11,12]. The  mean
values than the camels of the current study were reported chloride level observed in Somali camels was comparable
for camels 2 to 3 years of age [20] and for newborn calves with the value reported by Bogin [9]. Although higher
[18]. In the Afar camels of the current study,  5 years of average than both camels of the current study was
age had significantly (P< 0.05) higher levels of ALP which reported by Osman and Al-Busadah [11], significantly
might be due to the higher metabolic and osteoblastic higher levels were also found [14, 27]. In the current
activities in young growing ones than other age groups study, the lower ionized calcium level seen in Somali
[17-19]. camels than the Afar might be attributed to low mineral

The mean total serum protein concentration of both calcium content of their feed. Significantly higher mean
camels in the current study was slightly higher than serum concentrations of calcium in camels than the
previous studies [10, 15]. Higher values were also current study were reported [10, 12, 14, 21, 26]. However,
reported [8, 11, 21]. Whereas, camels >5 years of age had unlike the current study that measured only the ionized
significantly (P< 0.05) higher levels of total serum protein (free) calcium in serum, these studies determined the total
which might be attributed to the increased gamma calcium level in serum.
globulin concentration found in adults compared to the
young [6]. With regard to urea, the mean value in Somali CONCLUSION
camels was  comparable  with  the  observation  of  Amin
et al. [21] during the dry season in Sudan; whereas that of The present study has provided some serum
Afar camels was in close agreement with the finding of biochemical values for Somali camels as well as Afar
Osman and Al-Busadah [11]. The mean urea camels of Ethiopia. The biochemical values of the camel
concentrations of both Somali and Afar camels were serum were in close agreement with several previous
higher than previous findings [9, 22, 23]. However, a much studies in other countries. The variations observed
higher value than both camels of Ethiopia was reported between the results of the current study and those from
[21] during the green season that was attributed to previous studies may be attributed to variation in
availability and quality of forage during that season. On nutrition, environmental conditions, analytical techniques,
the other hand, Chavanne and Bone [24] observed an and so on. In the present study, the influence of age on
average urea value, which was in between the mean serum biochemical parameters was seen separately in Afar
values of Afar and Somali camels. The higher mean serum camels as well as in Somali camels. In Afar camels, age
creatinine concentration observed in Somali camels than significantly affected the levels of ALP and urea, whereas
the Afar camels may be attributed to the higher muscle in Somali camels the levels of ALT, AST and total protein
mass seen in Somali camels. The mean creatinine value of were significantly affected by age.
Somali camels was in close agreement with previous
observations [10, 15]. Average creatinine values in Hence, taking into account the above findings, the
between the averages of Afar and Somali camels were following recommendations are forwarded:
reported [11, 21]. Significantly lower mean creatinine Owing to the influence of age on some serum
values than both camels of the current study were also parameters, care should be taken during
seen [9, 21]. interpretation of serum biochemical values for

The lower sodium value seen in Somali camels than disease diagnosis
the Afar camels might be attributed to relative excess of Further investigations should be undertaken to
body water rather than a low total body sodium [25] determine serum biochemical values of camels in
because of regular water supply. The value in Afar camels various regions of Ethiopia
was in close agreement with the report of Osman and Al- Extensive and well-controlled studies should be
Busadah [11]; whereas that of Somali camels was close to conducted to assess the influence of factors other
other reports [10,12,26]. A much higher value was than age (like; sex, season, physiological conditions,
reported for normal camels of Pakistan [14]. The mean etc.) on serum biochemical parameters of the camels
potassium level in Somali camels was very close to the of Ethiopia.



Europ. J. Biol. Sci., 10 (3): 80-85, 2018

84

REFERENCES 12. Al-Amrousi, A.M. and I.A. Wasfi, 1984. Some

1. Workneh, N., 2002. Socio-economic importance of
camel in Ethiopia: An  overview.   A   paper
presented on the international workshop on Camel
Research and Development: Formulating a Research
Agenda for the Next Decade, 2002, Wad Medani,
Sudan.

2. Abebe, W., 1991. Traditional husbandry practice and
major health problems of camels in Ogaden. Nomadic
Peoples, 29: 21-29.

3. Tegegne, T., 1991. The dromedary in the East African
countries: Its virtues, present conditions and
potential for food  production.  Nomadic   Peoples,
29: 3-9.

4. Yesihak, Y. and   T.   Bekele,   2003.   Growth pattern
of one humped   camel     (Camelus    dromedarius).
In the Proceeding of the 11   Annual  Conference  ofth

the  Ethiopian   Society of Animal Production
(ESAP), August 28-30, 2003, Addis Ababa, Ethiopia.
pp: 157-165.

5. Schalm, O.W., N.C. Jain and E.J. Carrol, 1975.
Veterinary Hematology. 3  edition, Lea and Febiger,rd

Philadelphia, pp: 807.
6. Jain, C.N., 1993. Essentials of Veterinary Hematology.

Lea and Febiger, Philadelphia, pp: 1-103.
7. Beaunoyer, D.E., 1992. Changes in serum activities

after maximal exercise in camels. In the Proceedings
of the First International Camel Conference, Dubai,
pp: 331-333.

8. Al-Busadah, K.A. and A.G.M. Homeida, 2005. Some
Biochemical and Hematological Indices in Different
Breeds of Camels in Saudi Arabia. Final Report, King
Faisal University of Scientific Research, Al-Ahsa,
Saudi Arabia.

9. Bogin, E., 2000. Clinical pathology of Camelides:
present and future. Revuede Medecine Veterinaire,
151(7): 563-568.

10. Mohamed, H.A. and A.N. Hussein, 1999. Studies on
Normal Haematological and Serum Biochemical
Values of the ‘Hijin’ Racing Camels (Camelus
dromedarius) in Kuwait. Veterinary Research
Communications, 23: 241-248.

11. Osman, T.E.A. and K.A. Al-Busadah, 2003. Normal
concentrations of twenty serum biochemical
parameters of she-camels, cows and ewes in Saudi
Arabia. Pakistan Journal of Biological   Sciences,
6(14): 1253-1256.

biochemical parameters of mature female camels in
eastern province of Saudi Arabia. Assiut Veterinary
Medicine Journal, 13: 121-124.

13. Kouider, S. and E. Kolb, 1982. Studies on diurnal
glucose levels and enzyme activities (aspartate
aminotransferase,  alanine  aminotransferase, acid
and alkaline phosphatase, glucose 6 phosphate
dehydrogenase) in serum of camel. Archive fur
Experimental Veterinarmedizine, 36: 601-610.

14. Sarwar, A., M.A. Majeed, G. Hur and L.R. Khan, 2004.
Two Transferases and Four Electrolytes in Normal
One-Humped Camel Serum. Journal of Camel Science,
1: 57-61.

15. Salman, R. and M. Afzal, 2004. Seasonal Variations in
Hematological and Serum Biochemical Parameters in
Racing Camels. Journal of Camel Science, 1: 63-65.

16. Otesile, E.B. and O.B. Kasali, 1992. Effect of age and
sex on serum proteins, urea nitrogen and
transaminase concentrations in Ethiopian highland
sheep. Bulletin of Animal Health and Production in
Africa, 40: 181-184.

17. Coles, H.E., 1986. Veterinary Clinical Pathology. 4th

edition, W.B. Saunders, Philadelphia.
18. Elias, E. and R. Yagil, 1984. Hematological and serum

biochemical values in lactating camels and their
newborns. Refuah Vet., 41: 7-13.

19. Kerr, M.G., 1989. Veterinary Laboratory Medicine. 1st

edition, Blackwell Scientific Publications, England.
20. NRCC, 1988. National Research Centre on Camel.

Annual Report, Bikaner, India.
21. Amin, A.S.A., K.A. Abdoun and A.M. Abdelatif,

2007. Seasonal variation in blood constituents of
one-humped camel (Camelus dromedarius). Pakistan
Journal of Biological Sciences, 10(8): 1250-1256.

22. Azwai, S.M., H. Saltani, S. Gameel, A.M. Shareha,
P.C. Thomas, F. El-Gammoudi and S.O. Mohamed,
1990. Note on cholesterol, glucose, urea and total
protein concentration in serum of normal camels. In
the International Conference on Camel Production
and Improvement, December 10-13, 1990, Tobruk,
Libya, pp: 157-159.

23. Kouider, S. and E. Kolb, 1982a. Concentration of
glucose and urea in serum of camels. Monatscheffe
fur Veterinarmedizine, 37: 140-142.

24. Chavanne, P. and A. Bone, 1950. Normal level of urea
and glucose in the blood of North African
dromedary. Rev. Elevagi  Med.   Vet.   Pays.   Trop.,
4: 183.



Europ. J. Biol. Sci., 10 (3): 80-85, 2018

85

25. Burtis, C. and E. Ashwood, 1994. Tietz textbook of 27. Yousef, G. W. and A. N. Abdelmalek, 1980. Chlorides
clinical chemistry. 2  edition, W.B. Saunders, in serum of Egyptian farm animals with specialnd

Philadelphia, pp: 1354-1370. reference to species, age, sex and disease. Pakistan
26. Barakat, M.Z. and M.A. Abdel-Fattah, 1970. Bio- Journal of Science, 32: 11-14.

chemical analysis of normal camel blood.
Transboundary and Emerging Diseases, 17: 550-557.


