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Abstract 

Assessment of the response of cattle to stressors has previously relied on behavioural changes 

and physiological responses, in particular cortisol concentrations.  This thesis examines the 

impact of some management practices on the acute phase protein, haptoglobin, in beef cattle.  

Haptoglobin is readily measured in plasma using a biochemical assay of the peroxidase 

activity generated by the binding of haptoglobin to haemoglobin. It was found that the 

accuracy of this method was reduced by haemolysis occurring at the time of blood sampling.  

The assay presented in this thesis used the peroxidase nature of the haemoglobin-haptoglobin 

complex in the presence of hydrogen peroxide to catalyse a redox reaction which results in a 

chromogen changing colour.  The assay is highly repeatable (92%) and robust.  A correction 

equation was developed to adjust estimated haptoglobin values for the effect of haemolysis 

caused at the time of blood collection. The correction equation incorporated measures of 

plasma haemoglobin concentration and endogenous peroxidase activity present in the sample.  

 

Two sites commonly used in cattle for collection of blood samples are the jugular vein and 

coccygeal vessels. The impact of blood collection site on haematological variables and 

haptoglobin was examined.  Total white blood cell count, lymphocytes, basophils, red blood 

cells and platelets differed significantly (P<0.05) between the two sites.  Basophil counts had 

a higher concentration in blood collected at the tail.  The other variables that significantly 

differed were lower in the tail vessels compared to the jugular vein. Haptoglobin 

concentrations did not differ (P>0.05) between blood samples from the two sites. 

 

The effect of the production stressors; weaning, transport; intensive management; muscle 

biopsy and social re-grouping on haptoglobin were analysed.  Haptoglobin was significantly 

increased by weaning (F=4.227, P=0.048), transportation (t=-2.449, P=0.016) and intensive 

management (t=-3.191, P=0.002).  Preliminary ranking of the stressors based on their 

haptoglobin concentrations from greatest to least stress was weaning > transport ≥ feedlot 

environment >> social re-grouping = muscle biopsy.  Correlation analyses between 

haptoglobin and various variables revealed that there were strong correlations between 

haptoglobin immediately following transport and net-feed intake (r=0.594), average daily gain 

(r=-0.381), and feed conversion rate (r=0.545).  Haptoglobin was also found to be an indicator 

of non-inflammatory (disease or tissue injury) stress due to increased haptoglobin 

concentrations not being attributed to inflammation or infection. 
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These studies indicate that haptoglobin can provide an alternative measure of the production 

stressors, weaning, transportation and intensive management and may be a possible measure 

of psychological stress.  Like all measures of stress haptoglobin needs to be used in 

conjunction with other stress measures to ensure that the correct conclusion may be drawn 

about the stressor.  This is particularly evident for haptoglobin as it is also a measure of 

inflammation.  

 




