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Example Overview
In the following example, the headings The Acute Phase Response, Assays of Acute Phase Proteins, Applications of Acute Phase Proteins in Diagnosis and Prognosis, and Potential Novel Applications of Acute Phase Proteins in Laboratory Animal Medicine guide readers through the body of the text.   
Abstract

The acute phase response is a complex systemic early-defense system activated by trauma, infection, stress, neoplasia, and inflammation. Although nonspecific, the acute phase response serves as a core of the innate immune response, involving physical and molecular barriers and responses that serve to prevent infection, clear potential pathogens, initiate inflammatory processes, and contribute to resolution and the healing process. Acute phase proteins, an integral part of the acute phase response, have been a focus of many applications in human diagnostic medicine and recently have been identified in common animal species. Potential applications to diagnosis, prognosis, assessment of animal health, and laboratory animal welfare are readily apparent.

Introduction
Acute phase proteins (APP) are blood proteins primarily synthesized by hepatocytes as part of the acute phase response (APR). The APR is part of the early-defense or innate immune system, which is triggered by different stimuli including trauma, infection, stress, neoplasia, and inflammation. The APR 
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and APR, applications of APP in the diagnosis and prognosis of disease in animal species, and proposed applications of APP in laboratory animals.

The Acute Phase Response

Innate immunity fulfills an important role in the body’s early defense mechanism and serves to initiate the acquired immune response. The innate immune system is very diverse and includes physical barriers, phagocytes, complement, and toll-like receptors which serve to prevent infection, eliminate potential pathogens, and initiate the inflammatory process.64 Later aspects of induced innate responses 
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modulating the immune system, protein transport, and tissue protection from damage by the inflammatory process.

Assays of Acute Phase Proteins

In basic health assessments, total protein and albumin can be measured on is commonly measured on automated chemistry analyzers, and globulin is a value calculated from these measurements. In human and veterinary medicine, protein electrophoresis is a diagnostic tool that has widely been applied to the study of the APR for more than 40 y.2,17,72,107 Although rarely solely diagnostic of a 

[text truncated for purposes of example]

The relative sensitivity of these methods may be better gauged by using less aggressive inflammatory stimuli or a more diverse inflammatory trigger, such as a chronically progressive disease condition.

Applications of Acute Phase Proteins in Diagnosis and Prognosis

Before the advent of specific APP assays, monitoring the albumin:globulin ratio had been a standard in human and veterinary medicine to monitor inflammatory processes. Technology has expanded from protein electrophoresis to species-specific assays, which offer a more detailed examination of APP and 
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and slowly, thereby forming a comprehensive index that would correlate with the severity of the inflammatory process. A recent editorial on APP interpretation in companion animals summarized several integral points, including the need for an APP profile (for example, multiple positive APP).11,126
Potential Novel Applications of Acute Phase Proteins in Laboratory Animal Medicine

Defining humane endpoints to experimental protocols remains a difficult task. Refinement of animal protocols is a primary goal of both investigators and institutional animal care and use committees, not only to gain valuable experimental information from animals prior to morbidity and mortality but also to meet the important obligation of minimizing pain and stress. Definition of humane endpoints often is 
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subclinical disease or other management issues.30,105 APP may help to further characterize similar issues in laboratory animal colonies.

Conclusions

The advantages and uses of APP assays are well supported in the human and veterinary medical literature. Unfortunately, because of the practical limitations of current technology, clinical application of APP analysis is not widespread. Continuing challenges include the need for automated assays and standardization of tests across laboratories. However, many potential uses are possible for APP and APR in laboratory animal medicine.  Exceptionally sensitive yet advantageously nonspecific markers of diverse inflammatory etiologies, APP are excellent candidates through which to better study animal models of disease, monitor animal health, and objectively assess animal wellbeing.


