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Abstract.  This study aimed to establishment database and baseline of hemato-biochemicals values of 

male and female camels in three governorate south Iraq (Basrah, Dhi qar, and Muthana). Forty eight 

adult male and female dromedary camels (6 males and 10 females for each governorate) aged over 3 

years old were used. Peripheral blood samples were collected from the jugular vein during February – 

April 2018 and then as soon as transported to the laboratory for haematology ( RBC, Hgb, HCT, MCV, 

MCH, MCHC, ESR, PLT,and total and differential WBC) and biochemical analysis(ALT, AST, 

Glucose, Creatinine, Urea, and total protein). The results of haematological and biochemical parameters 

appeared compatible with the previous studies on normal hemato-biochemical values and found 

significant effect of sex on some haematological parameters of camel especially for RBCs count, Hgb, 

PCV, MCV, and PLT, and also among the camels of different governorate in south of Iraq for both 

sexes regarding to haematological parameters especially in Basrah governorate compared with Dhi qar 

and Muthana. Whereas, no effect were recorded for sex of camels on total and differential leukocytes in 

all location studied. Rather than significant differences (p<0.05) showed among the governorates in 

values of total and differential leukocytes for both sexes compared with their counterparts in the other 

governorates. The serum biochemical study of camels’ revealed no effect for sex on most of 

biochemical parameters except in some situation for AST activity level and glucose concentration. In 

contrast, the results revealed significant variation for both sexes compared with their counterparts in 

other studied governorates especially in AST, ALT, and glucose values. Therefore, the present study 

concluded that the results compatible with the previous studies and the sex had effect on some blood 

indices and the hemato- biochemical parameters different in their value depend on location in south 

region of Iraq.   

Keyword: Camels, haematology, biochemical parameters, south Iraq 

1.Introduction:  
Camels in the southern region of Iraq constitute more than 60% of the total number of camels in Iraq 

[1], they still neglected at government support or by researchers in studying the properties and 

physiology of camels under different circumstances, although the importance of camel as a national 

economic wealth, in addition to its importance in therapeutic and medical terms [2]. The physiological 

status had more impact on hematological and biochemical indices in camel rose under traditional 

conditions [3].  
       The blood picture of an animal can provide valuable benefit and indication about the general 

health of animals [4] and  provides an opportunity to clinically investigate a deviation of certain blood 

parameters from their normal limits and it plays a vital role in the assessment of physiological, 

nutritional and pathological status of an organism [5].The haematological and biochemical values have 

been well-documented in various domestic species including sheep, goats, horses, cattle and buffalo 

globally [6; 7]but is less well understood and limited in the camel [8]. Information on the normal 

haematological and biochemical values in indigenous camels is largely inadequate.The present pilot 

study was hence conducted to have a base line data on normal reference range of haematological and 

biochemical parameters for both male and female camels reared in south region of Iraq. 
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2.Materials and Methods 

Forty eight of adult male and female camels were obtained from three governorates in the south of 

Iraq ( Basrah, Dhi Qar, and Muthana; n=10 female and 6 male for each) aged over 3 years, all studied 

animals feed on dry shrubs grazing and supply with wheat bran, water supply from the same area of 

grazing with total dissolved salt ranged (1000-2000 ppm).  They were clinically healthy and proved to 

be free from diseases.  
          Blood(10 ml) was aspirated from jugular vein of each animals, then separated into two parts, 

2ml put into tube containing anti-coagulant (EDTA) for hematological analysis ( RBCs, PCV, Hgb, 

PLT,MCV,MCH, MCHC, total WBCs and differential WBCs)by using a  standard  hematology  

analyzer (Abbott Laboratories, Abbott Park, Illinois, U.S.A.), and the other 7ml into test tube 

containing Gel/clot Activator (without anti-coagulant) which was immediately centrifuged serum 

collected to subsequent biochemical analysis ( ALT,AST, Creatinine, Urea, Glucose, total protein) by 

using chemistry auto analyzer Mandary ,German. Statistical analysis was done by using analysis of 

variance (two ways ANOVA) through SPSS computer package version 21. The differences are 

considered to be significant at (p<0.05), and the differences between means were done by LSD [9]. 

3.Results and discussion 

The present study revealed the hematological and biochemical values for the two sexes in three 

governorates of south Iraq (Basra, Dhi qar, and Muthana). The RBC count, HGB, HCT, MCV, MCH, 

MCHC, ESR, and PLT values  are  shown in table (1) between male and female of camels in all 

studied locations, in side. On the other side, these values compared each sex alone with their 

counterparts in other governorates of south Iraq.  

 

Table (1) Erythrocytes indices in adult male and female camels of different governorates in south Iraq 

 

 Basra Dhi-qar Muthana Mean of 

all Indices Male Female Male Female Male Female 

RBCs 

(x106/mm3) 

9.52 ±  

1.50A 

8.27± 

0.30B 

9.17± 

1.33 A 

8.29± 

1.50B 

9.42± 

0.64A 

8.09± 

0.66B 

8.65± 

0.99 

HG B g/dl 12.87± 

2.37A 

11.09± 

0.83B 

12.40± 

2.03 A 

10.98± 

1.28B 

12.47± 

1.12A 

10.59± 

0.93B 

11.52± 

1.58 

HCT  % 46.124±  

4.96Aa 

43.95± 

4.28 Ba 

39.23± 

9.26Ab 

33.39± 

6.65Bb 

36.95± 

6.67Ab 

32.66± 

4.47Bb 

38.20± 

7.69 

MCV  fL 48.83± 

3.95Ba 

52.09± 

2.92Aa 

41.48± 

6.25Bb 

49.87± 

6.28 Ab 

41.52± 

5.52Bb 

49.69± 

4.99 Ab 

48.07± 

6.23 

MCH pg 13.48± 

0.69 

13.38± 

0.73 

13.52± 

0.39 

13.99± 

1.43 

13.38± 

0.66B 

14.98± 

1.34A 

13.85± 

1.13 

MCHC g/dl 27.85± 

3.49b 

25.74± 

1.60b 

30.10± 

4.23ab 

31.98± 

5.75a 

32.564± 

4.44a 

33.85± 

3.89a 

30.65± 

4.93 

ESR(mm/1h) 7.05± 

0.75 

6.77± 

0.94 

6.73± 

1.02 

7.07± 

1.07 

6.81± 

0.60 

7.60± 

0.92 

2.70± 

0.83 

 

PLTs(x103/mm3) 

422.17± 

116.32A 

279.50± 

49.30Bb 

372.17± 

108.59 

322.50± 

69.02ab 

392.67± 

53.24 

363.50± 

57.13a 

346.82± 

55.23 

Capital letters refer to a significant value (p˂0.05) between sex in the same location 

Small letter refer to a significant value (p˂0.05) among the locations for the same sex 

Values are M±SD 

 

The present study revealed that RBC, HGB, and HCT higher significantly (p˂0.05) in male camel 

than  female camel, while MCV appeared significantly lower in male camel than female camel for the 

three governorates of south Iraq. The current study was not compatible with [10] and [11] when they 

recoded no significant effect for the gender on the hematological indices in Pakistan and Suadi Arabia 
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respectively. However, Al-Rammahi et al., [12] showed that there was significant differences in HGB, 

MCH, and MCHC male than female of camels in Alnajaf city of Iraq, the author attributed the 

disagreed of results with other studies in different countries to the variation in geographical zone, 

nutritional requirements, genetic factors and sampling methods. The comparison of erythrocyte indices 

values for each sex among different area of south Iraq (Basra, Dhi-qar, and Muthana) revealed no 

significant effect for location in the values of RBC, HGB, MCH, ESR and PLT. Whereas, values of 

HCT, MCV, MCHC appeared significant elevated in Basra governorates when compared with other 

studied governorates. these investigated previously in different species of animals that sex had effect 

on the RBCs count and indices when compared between male and female [13].These may be 

belonging to the physiological state of the animals although there were several factors may affect also 

on the blood indices values. Whereas other indices mean values occur variable among locations, these 

include MCH and PLT appeared significant in places than others studied places. 

 

Table (2) Total WBC and differential in adult male and female camels of different governorates in 

south Iraq 

 

 Basra Dhi-qar Muthana Mean of 

all  Indices Male  Female Male Female Male Female 

WBCx10
3
/ul 16.91± 

2.00a 

11.15± 

0.91b 

12.15± 

1.40b 

14.04± 

2.26a 

12.25± 

1.04b 

13.94± 

1.35a 

13.31± 

2.32 

Neu% 63.32± 

4.12a 

62.88± 

1.72a 

60.07± 

4.44b 

59.98± 

3.91b 

60.53± 

2.17b 

61.50± 

2.46a 

63.04± 

4.71 

Mon% 5.00± 

0.63B 

6.00± 

1.24A 

4.77± 

2.61B 

6.18± 

1.53A 

4.78± 

1.70B 

5.89± 

1.26A 

5.58± 

1.57 

Lym% 22.68± 

3.55b 

23.00± 

1.21c 

27.58± 

6.33a 

36.30± 

3.63a 

26.20± 

4.13a 

28.68± 

2.69b 

26.12± 

4.33 

Eos% 2.50± 

0.54b 

2.48± 

0.53b 

4.82± 

1.17a 

4.33± 

0.66a 

4.70± 

0.86a 

4.53± 

0.86a 

3.86± 

1.23 

Bas% 0.45± 

0.12c 

0.34± 

0.10b 

0.81± 

0.14b 

0.97± 

0.09a 

1.02± 

0.10a 

0.85± 

0.23a 

0.75± 

0.30 

Capital letter refer to significant value (p˂0.05) between sex in the same location 

Small letter refer to significant value (p˂0.05) among the locations for the same sex 

Values are M±SD 

         Total and differential leucocytes count of male and female camels showed no significant 

differences (p˂0.05) between the two sexes for all leucocytes indices, except monocyte that appeared 

significantly higher in female than male for all the locations studied (table 2). These results were 

comparable in values with previous studies done in different countries [14; 15; 16].  

         On the other hand, the results revealed significant differences(p˂0.05)  in total  and differential 

WBC count among male and female with their counterparts in other governorates of south Iraq, 

especially in Basrah governorate that showed elevation in total WBC count and neutrophils for male 

and female compared with Dhiqar and Muthana studied animals. While, lymphocyte, eosinophil and 

basophil showed a significant decrease (p˂0.05) in their values for Basrah governorate compared with 

animals of Dhiqar and Muthana. Neutrophils were representing the predominant of differential 

leucocytes for all studied locations (table 2). The results above agreed with [17, 18, 19 and 20] when 

they investigated the effect of seasons, diet and physiological state on total and differential WBC 

count.   

         The biochemical analysis of camel’s serum for both sexes (male and female) and in three south 

Iraq governorates (Basrah, Dhi qar, and Muthana) represented by measurement the aminotransferase 

activities enzymes as indicator for liver functions (ALT and AST), creatinine and urea values for renal 

functions assessment. Glucose and total protein levels also measured to evaluate the glucose and 

protein metabolism in these animals (table 3). Although the ALT activity enzyme values appeared 
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non-significant (p˂0.05) between male and female camels for the three governorates studied, but AST 

activity enzyme showed variable significant values (p˂0.05) between sexes in Basrah and Dhi qar 

rather than Muthana animals that showed no significant enzyme activity values (p˂0.05). On the other 

hand, the ALT enzyme activity values in male and female of Basrah governorate significantly higher 

(p˂0.05) than values of ALT enzyme activities in camels of Dhi qar and Muthana. Contrarily, AST 

enzyme activity values of Basra camels for male and female decreased significantly (p˂0.05) when 

compared with male and female of Dhi qar camels, while camels of Muthana recorded non-significant 

marks (p˂0.05) compared with both sexes animals of Basra and Dhi qar.  Renal function assessment 

was done by measurement of serum creatinine and urea levels (table 3). Creatinine appeared no 

significant (p˂0.05) relationship between sexes in the same governorate and among locations in three 

governorates of south Iraq. While urea levels were appeared significantly decreased (p˂0.05) in 

Basrah camels for both sexes compared with Dhi qar and Muthana male and female camels although 

there was no significant relationship (p˂0.05) between sexes of the same studied governorates. 

 

Table (3) Some biochemical parameters in adult male and female camels of different governorates 

in south Iraq 

 

 Basra Dhi-qar Muthana Mean of 

all 
parameters Male Female Male Female Male Female 

ALT     U/L 27.33± 

7.76a 

27.90± 

3.44a 

5.83± 

1.16b 

11.30± 

3.19b 

7.83± 

3.06b 

10.30± 

2.40b 

22.32± 

6.94 

AST    U/L 80.16± 

13.93Ab 

61.30± 

23.69 Bb 

93.33± 

5.39Aa 

76.00± 

8.91 Ba 

84.66± 

6.97ab 

77.60± 

6.58a 

77.75± 

23.44 

GLUCOSE mg/dl 78.5± 

16.15A 

67.0± 

4.49Bb 

82.8± 

7.3 

78.5± 

9.9 a 

83.2± 

6.9A 

77.3± 

6.0 Ba 

76.71± 

9.97 

CREATININ E 

mg/dl 

0.93± 

0.15 

1.33± 

0.84 

0.69± 

0.03 

0.78± 

0.11 

0.75± 

0.073 

0.75± 

0.067 

0.99± 

1.04 

Urea mg/dl 40.80± 

19.51b 

48.46± 

16.94b 

57.60± 

6.13a 

61.46± 

9.80a 

58.11± 

4.77a 

60.50± 

7.88a 

55.06± 

13.58 

PROTEIN g/dl 7.65± 

 0.20 

12.98± 

1.63 

7.41± 

0.38 

7.61± 

0.35 

7.70± 

0.37 

7.54± 

0.65 

8.70± 

0.45 

Capital letter refer to significant value (p˂0.05) between sex in the same location 

Small letter refer to significant value (p˂0.05) among the locations for the same sex 

Values are M±SD 

 

           The same manner of creatinine and urea levels were recorded for protein and glucose 

concentrations that appeared total protein concentration non- significant between sexes in the same 

governorate and among locations in three governorates of south Iraq. Rather than, glucose 

concentration were recorded higher significant in male than female in Basrah and Muthana. Although 

that glucose concentration of male showed no significant relationship compared with the three studied 

governorates, whereas, female of Basrah camels decreased significantly compared with females of Dhi 

qar and Muthana camels. This finding is in agreement with [11] in which that there was no statistical 

differences between either breeds or sexes in blood urea level, creatinine, aminotransferase enzymes 

and total protein for Saudi Arabia camels. The influence of sex on some biochemical parameters in the 

Sudanese dromedary camels had no significant effect (P>0.05) on the concentration of Total Protein, 

Albumin, Uric acid, Creatinine, GOT, GPT except glucose that showed a significant difference 

between the two sexes  [18]. The obtained values for biochemical parameters were similar to those 
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reported by [21] and [22] when measured total protein and glucose concentration in camels. [23] also 

referred non- significant effect in glucose, urea, creatinine, ALT,AST and total protein values among 

three breeds of camels in Alegeria. The variations in results of biochemical parameters among 

governorate of south Iraq may be belong to the effect of pollution that recorded in Basra due to the 

petroleum industry or other factors like seasons, diet, physiological status that effect on values of 

biochemical parameters as investigated by [24 ; 25; 19;26; 20]. 
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