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The measurement of acute phase proteins (APP) in serum or plasma of animals has been developing rapidly over the last few years and recent reviews (Murata et al., 2004, Petersen et al., 2004) provide clear insights into their use as markers of inflammation and infection in both farm and companion animals. As these reviews provide a timely update on APPs, it is a convenient time to reflect on the future and to consider what may lay ahead for further research into these important biomarkers of disease. 

APPs are produced in response to a variety of disease conditions stimulated by the pro-inflammatory cytokines and in response to infection, inflammation or trauma.  The wide nature of the APP response can be seen as a disadvantage in that the APP assays are not specific for one disease. However, the APPs have been called ‘chemical thermometers’ but are more stable than the measurement of temperature as mammals have strong homeostatic regulatory mechanisms in operation and the APP response can be more closely related to disease progression or recovery.

The potential use of APPs varies according to species, and different applications can be envisaged in at least three areas of veterinary medicine: companion animal medicine, production animal medicine and in studies using experimental animals. In its simplest application, APP analysis will assist in the diagnosis of inflammatory or infectious disease in companion animals in an analogous manner to their use in human medicine. Thus, the diagnosis, prognosis and monitoring of treatment will all be enhanced by measuring the levels of the major APPs of a particular species (e.g. CRP in dogs). However, the stage of disease can be better evaluated by monitoring more than one APP so chronic as well as acute conditions should be evaluated and characterised by APP profiling. The greatest application of the APPs in companion animals however is likely to be in health screening where the wide nature of conditions that can stimulate their production is a distinct advantage with any positive result requiring secondary investigations to identify its cause. Indeed, in the future, any health check regime that omitted the APP response would be less than optimal.

For production animals, monitoring APPs on a herd basis by including it in schemes for metabolic and nutritional profiling would be logical, not only for the identification of individual animals with disease, but also as a means to monitor the level of any sub-clinical disease present. Conditions identified by APP investigation may be related to the hygiene level on farms and so have a direct bearing on animal welfare as well as health. The inverse relationship between APPs and growth rate during disease, when pro-inflammatory cytokines cause the weight loss of anorexia/cachexia as well as APP production, has further implications for animal production. The use of APPs for screening in ante or post mortem inspection to identify those animals which should be given a more thorough inspection or to ensure the health of animals prior to entry to the human food chain has been postulated. Furthermore, using APPs as a health screen prior to purchase at market or before and after transport of live animals will enable the identification of animals at risk of subsequently developing disease. The recent recognition that APPs are produced in the mammary gland in response to the bacteria that cause bovine mastitis has exciting potential for their use in the detection of this economically important disease and especially if adapted for automated milking systems. Development of animals resistant to disease is an important aim of the breeding industry but it is not clear if APP production is an inheritable trait; if it is then APPs could well be used as genetic markers for resistance to disease. 
APPs are already being included as biomarkers for infection and inflammation in experimental studies designed to further our understanding of the acute phase response as an integral part of the innate immune system. However, there are further important applications for APPs as end-point biomarkers for the activity of the pro-inflammatory cytokine network. Indeed, with the difficulty of measuring these cytokines in animals (interleukins 1 and 6, and tumour necrosis factor-) due to lack of species reagents, limited stability and interfering factors, monitoring the APP response is actually more expeditious. Therefore any investigations, using experimental models of inflammatory or infectious disease in assessments of anti-microbial or anti-inflammatory agents, or vaccine development could benefit from the quantitative data that can be derived from measuring the APP response. This applies not only to the investigation of medicines for veterinary use but also in laboratory animal testing in the development of pharmaceuticals for humans. Confirmation of the health status of animals going into experimental procedures should routinely include APP tests, not only from the view of animal welfare but to ensure a common healthy status for animals before the studies commence. In addition, the identification of unexpected inflammatory lesions in laboratory animals used in toxicological studies is an area where APPs could have a major and important role.

The recent discovery that APPs are produced in tissues other than the liver opens a further field of investigation into both the local control mechanisms and the functions of the APPs at non-hepatic secretory sites (such as mammary gland, lung or intestinal epithelium). Finally, the application of APP assays would be lifted to a higher plane if rapid, robust, multiplexed and inexpensive methodology could be developed so the level of the proteins in blood or other fluids could be measured in real-time at the point of investigation Whilst theoretically possible, this will require an extensive effort and multi-disciplinary collaboration involving veterinary clinicians, clinical pathologists, biological and information scientists as well as electronic engineers. 
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