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Abstract : 
Haematological and blood biochemical values of milk-fed and 

conventionally reared Hassawi calves were recorded between 2 and 14 weeks of 
age. Packed cell volume (PCV) and  Haemoglobin (Hb), fibrinogen and iron 
concentrations declined between 8 and 14 weeks of age in milk-fed but not in 
conventionally reared calves. Results suggest that Hassawi calves raised solely 
on milk tend to become anaemic as a result of lack of iron in their normal diet.    

Introduction: 
Hassawi cattle breed is a mix of Bos indicus and Bos Taurus. The cattle are 

raised in the Eastern region of Saudi Arabia by farming families in mixed 
farming system (Mohammed and AL-Shami, 2003). The breed numbers are 
declining very fast from 10449 head in 1986 to an estimated maximum of 4500 
head at present (Ministry of Agriculture Year Book, 1998). The breed had 
never been described in the literature (Smith, 1980; Mason 1996). Phenotypic 
characterization of the breed has been given recently (Mohammed, 1997).  

The concentrations of blood components are often measured during the 
course of disease, either as an aid to diagnosis or to investigate the effects of 
the disease on metabolic processes. To enable valid use of blood values to be 
made of such measurements, it is necessary to take into account the factors that 
can modify these values during normal metabolism. Among the physiological 
factors that were reported to influence blood composition of calves was the 
breed (Figueredo et al., 1983; Rwakishaya et al., 1985). Previous investigators 
have found differences between blood values of various breeds of calves and 
between crossbred calves and their parent breeds (Figueredo et al., 1983). 

The objective of this study was to compare haematological and blood 
biochemical components of milk – fed versus conventionally – reared Hassawi 
breed calves.  
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Materials and Methods 
Animals: 

Twenty healthy calves at the age of 7 days were used in the study. Calves 
were obtained from Hassawi herd maintained at King Faisal University 
Research station or purchased from local farms. The calves were divided into 2 
groups. 

Group1: (Milk-fed calves) Ten Calves were left to suckle their mothers at all 
times. Salt licks and water were made available ad libitum.   

Group2: (Conventionally – reared calves) Ten calves were used in this group. 
After morning milking of cows, calves were left to suckle their mothers. 
Thereafter, calves were offered commercially formulated concentrate (11% 
protein) with alfalfa hay, salt licks and water were made available ad libitum. 
Calves were individually penned on straw. Experiments on group 1 and 2 
calves were lasted for 14 weeks. 

Collection of blood samples  
Calves were bled from Jugular vein in three weeks intervals between 2 and 

14 weeks of age. Blood was either collected into EDTA tubes for estimation of 
haematological components or in plain tubes for estimation of serum 
biochemical components.  

Determination of haematological parameters: 
Packed cell volume (PCV) was determined by microhaematocrit method. 

Haemoglobin (Hb) concentration was determined by Cyanmehaemoglobin 
method; red (RBC) and white (WBC) blood cells were determined by Coulter 
counter (model ZBI, Coulter Electronic, Hialeah, USA) Thin blood smears for 
differential WBC count were obtained by Haemo-Scan differential cell counter. 
Mean cell volume (MCV), mean corpuscular haemoglobin (MCH) and mean 
corpuscular haemoglobin concentration (MCHC) were obtained by calculation 
according to the formulae of Schalm et al., (1975).  

Determination of biochemical parameters: 
The VETTEST 8008 biochemical analyzer (Sanofi Animal Health Ltd., 

England) was used to determine the serum concentration of total protein, 
albumin, globulin and fibrinogen using specific kits. 

Serum copper, and iron levels were determined using Shimadzu AA6800 
Atomic Absorption spectrophotometer. 
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Statistical analysis: 
Data were analyzed by one way ANOVA, using GLM procedure of SAS 

and Duncan's multiple range test to detect significant differences among 
means. 

Results : 
Mean haematological values in milk fed calves raised solely on milk (group 1) 
are given in Table 1. 

Table  ( 1 )   
Mean (±SEM) haematological values in milk-fed Hassawi calves (n=10) 

from 2 to 14 weeks of age 
Age (Weeks) 2 5 8 11 14 

PCV (4L) 0.37±0.02 0.33±0.01 0.29±0.01* 0.29±0.01* 0.30±0.01* 
Hb (9/dL) 12.31±0.50 11.30±0.30 10.31±0.30 9.50±0.01* 9.66±0.22* 

RBC (X1012/L) 9.20±0.71 9.47±0.51 9.33±0.25 9.25±0.20* 9.35±0.20 
MCV (fL) 37.61±0.70 36.10±0.42 33.15±0.40* 32.60±0.70* 32.30±0.70* 

MCHC (g/dL) 31.8±0.30 32.60±0.31 33.60±0.32 33.50±0.31 33.30±0.30 
MCH (Pg) 12.30±0.30 11.80±0.08 11.20±0.30 10.20±0.20* 10.55±0.35 

Differential % 
WBC 

Neutrophils  
31.050±2.00 30.1±2.00 33.6±1.50 32.4±2.00 30.5±1.50 

Lymphocytes 65.30±1.5 66.4±1.5 60.2±1.5 61.3±1.5 65.1±2.0 
Eosinophils  0.4±0.11 0.6±0.12 1.4±0.12 1.5±0.10 0.8±0.12 
Basophils  0.2± 0.3±0.13 0.7±0.0 0.8±0.11 0.5±0.13 

Monocytes  2.9±0.22 2.6±0.20 4.1±0.20 4.0±0.22 3.1±0.24 

The PCV was significantly (P<0.001) decreased at 8, 11 and 14 weeks of 
age. Mean Hb concentration followed a similar trend. MCV and MCH also 
decreased significantly with age. The total and percentage WBC did not change 
with time.  

Table 2 shows the haematological values in conventionally-reared calves. 
PCV and haemoglobin and other haematological values did not change with 
age. Comparison of table 1 and 2 shows that values of eosinophils were 
significantly (P<0.05) higher during weeks 2 and 5 in conventionally reared 
calves and during week 8 and 4 in milk-fed calves. Values of PCV,  Hb, RBC 
and MCH were significantly (P<0.05) higher in conventionally-reared 
compared to milk-fed calves. 
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Table  ( 2 )  
Mean (±SEM) haematological values in conventionally-reared Hassawi calves  

(n=10) from 2 to 14 weeks of age 
Age (Weeks) 2 5 8 11 14 

PCV (4L) 0.38±0.01 0.36±0.01 0.35±0.01 0.36±0.01 0.35±0.01* 

Hb (9/dL) 12.50±0.40 12.20±0.40 11.80±0.41 11.90±0.41 12.10±0.41* 

RBC 
(X1012/L) 9.90±0.2 10.10±0.22 10.35±0.25 11.1±0.20 11.3±0.20* 

MCV (fL) 38.1±0.5 35.6± 33.7± 33.1± 33.6± 

MCHC (g/dL) 33.0±0.5 33.1±0.45 32.9±0.5 32.8±0.5 33.3±0.5 

MCH (Pg) 12.8±0.4 11.9±0.35 11.8±0.30 12.1±0.30 12.03±0.30* 

Differential % 
WBC 

Neutrophils  
30.0±0.5 29.6±0.45 29.0±0.40 30.4±0.50 30.3±0.5 

Lymphocytes 65.0±0.6 66.2±0.6 67.0±0.7 65.2±0.6 64.5±0.6 

Eosinophils 1.4±0.20 1.2±0.20 0.8±0.010 0.6±0.10 0.6±0.10 

Basophils 0.6±0.1 0.8±0.1 0.2±0.1 0.4±0.1 0.4±0.1 

Monocytes 3.0±0.20 2.2±0.20 3.0±0.20 3.4±0.20 4.2±0.25 

*P<0.05, significantly different from values in milk-fed calves. 
 

The biochemical values in milk-fed Hassawi calves are given in Table 3. 
Total serum protein did not change with age, but albumin and globulin ratio 
increased significantly (P<0.001) between two and eight weeks of age. Mean 
fibrinogen concentration decreased with time (P<0.001). Mean serum iron but 
not copper also significantly (P<0.001) decreased with time. 

Table 4 shows the biochemical values in conventionally-reared calves. 
Again total protein and albumin-globulin ratio did not change with age. Serum 
fibrinogen and iron were significantly (P<0.001) lower at 8 weeks of age then 
gradually increased (P<0.001) at 11 and 14 weeks of age. Values of fibrinogen 
and iron were significantly (P<0.001) greater than those in milk-fed calves at 
11 and 14 weeks of age. 
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Table ( 3 ) 
Mean (±SEM) serum biochemical values in milk-fed Hassawi  

calves  (n=10) from 2 to 14 weeks of age 
Age (Weeks) 2 5 8 11 14 

Serum 
protein (g/L) 64.10±0.50 62.1±0.50 63.0±0.50 62.5±0.45 63.5±0.55 

Albumin 
(g/L) 31.5±0.20 32.00±0.50 33.00±0.40 32.40±0.40 33.3±0.45 

Globulin 
(g/L) 33.6±0.25 30.1±0.50 30.00±0.50 30.10±0.50 30.5±0.50 

Fibrinogen 
(g/L) 6.40±0.30 4.2±0.30 3.59±0.35* 3.89±0.30* 3.70±0.30* 

Serum iron 
(µmoL/L) 34.5±0.51 32.1±0.40 25.3±0.30* 18.1±0.25* 18.6±0.25* 

Serum copper 
(µmoL/L) 12.1±0.51 12.6±0.40 12.0±0.40 12.6±0.30 12.3±0.30 

 
Table ( 4 ) 

Mean (±SEM) serum biochemical values in conventionally-reared Hassawi calves  
(n=10) from 2 to 14 weeks of age 

Age (Weeks) 2 5 8 11 14 
Serum protein 

(g/L) 64.5±0.41 61.8±0.40 64.0±0.50 62.4±0.40 63.6±041 

Albumin (g/L) 31.0±0.50 31.0±0.50 33.0±0.40 32.4±0.46 33.2±0.40 

Globulin (g/L) 33.5±0.40 30.8±0.40 31.0±0.60 30.0±0.60 30.4±0.50 

Fibrinogen 
(g/L) 

6.25±0.30 4.4±0.40 3.50±0.40* 4.6±0.40 5.05±0.50 

Serum iron 
(µmoL/L) 

34.0±1.1 31.01±1.2 25.6±1.5* 29.6±0.81 31.1±0.83 

Serum copper 
(µmoL/L) 

12.5±0.6 11.5±0.5 12.1±0.6 11.6±0.5 11.8±0.5 

Discussion:  
The PCV and Hb concentration of blood from milk-fed Hassawi calves 

were lower than those from conventionally-fed calves. Similar results were 
previously reported (Rwakishaya et al., 1985). The decline in PCV and Hb 
values in postnatal period which known as physiological anaemia (Reece, 
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1997) has been attributed to the intake of large quantities of milk by calves at 
early weeks of development, but which might result into iron deficiency. The 
significant decline in MCV and MCH while MCHC remained stable, was 
consistent with the development of microcytic normochromic anaemia in milk-
fed calves (Reece, 1997), hypochromia could develop only when calves 
become very anaemic (Howard, 2004). 

The values recorded for total WBC and percentage lymphocytes and 
neutrophils in all calves  agreed with those previously reported for calves of a 
similar age (Tennant et al., 1974 and Rwakishaya et al., 1985). Values for 
eosinophils were not constant, they were sometimes higher in milk-fed and at 
othertimes higher in conventially reared calves.  

The increase in albumin-globulin ratio was expected as such value will 
reflect the dietary intake of protein (Payne et al., 1973). Mean blood fibrinogen 
concentration was significantly higher when calves were first bled than at any 
subsequent age in milk-fed calves. 

Significantly higher values of fibrinogen concentration were recorded for 
conventionally-reared calves compared to milk-fed calves. 

The initial decrease in serum iron concentration in milk-fed calves maybe 
due to an increase in plasama volume associated with intake of large amount of 
milk diet (Reece, 1997). Such decline in iron concentration continued upto 14 
weeks of age. Serum iron concentration was observed in conventionally-reared 
calves suggesting that serum iron decrease immediately after birth would not 
increased until there was an increase in iron intake. These findings also suggest 
that calves raised solely on milk tend to become anaemic as a result of lack of 
iron in their normal diet which is cow's milk. 
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