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Developing Research in Laboratory Animal/Comparative Medicine

I. INTRODUCTION

· Laboratory animal medicine is usually used to describe the veterinary medical aspects of the care of laboratory animals.

· Comparative medicine is used to describe a group of academic activities, including the characterization of animal models for biomedical research and the use of such models to advance understanding about disease or physiological processes.

· Within LAM, research needs relate to improved methods of diagnosis, identification of new naturally occurring diseases, further understanding of partially characterized diseases, and more information on the effect of chronic diseases on experimental outcome.

· The research needs of comparative medicine are the characterization of animal models for certain human diseases, especially for those diseases for which no model exists, improvement in the animal modeling of some of the major disease problems of man, and continuing studies on the relevance of observations made on animal models to the understanding of human disease.

II.
THE RESEARCH PROCESS

A.
Considerations in Research Design

· The design of an experiment has profound consequences on the outcome of the experiment.

· Experimental variables = items to be measured in a study.  Classified as independent (one whose value is determined independent of the experimental result) or dependent.  In most experimental designs that concentrate on cause and effect, the causes are considered independent and the effects are considered dependent.

· The scale of variables places restrictions on the types of statistical analysis that can be performed on the experimental results, and scale should be considered in the design of the experiment.

· Variables are classed into three levels of measurement, the nominal, ordinal, and interval scales.

· Nominal: data are classified into named, mutually exclusive categories.

· Designation of sex is nominal.

· Ordinal: data are classified into named categories where an ordered relationship is assumed, at least on some common scale of measurement.

· Classification of animals by social rank is ordinal. 

· Interval: possess the features of the first two types of scales, with the added property of preserving the absolute differences between the measurement intervals.

Only on this scale are interpolation and estimation of intermediate points possible.

· Evaluation of clinical serum concentration is interval. 

· Design of a study is either experimental or nonexperimental.

· Experimental: conditions of the experiment are manipulated and specified by the investigator.

· Nonexperimental: the investigator has no a priori control over at least some of the conditions of the experiment.

· Designs depend on hypotheses.

· Hypotheses are sets of propositions about experimental outcomes that can be tested and evaluated. 

· Sample size: An estimate of the required sample size is necessary to allow an experiment that is sufficient to test the propositions at hand and is as economical in cost and animal use as possible.

· A well constructed research design contains means to control and evaluate the various confounding effects that inevitably occur in experiments.

· The validity of measurement instruments must be verified (pilot studies often used). 

· Most experiments employ one or more experimental groups and one or more control groups.

· A common alternative to the control/test design is the random assignment of experimental subjects to experimental groups.

B.
Selection of the Animal Model

· The choice of the animal model must be based on a reasonable expectation that the desired results are possible in that animal, not on other matters such as simple convenience.   The suitability of a particular animal model for a specific type of research should be well established.

· Careful consideration must be given to the formulation of the diet.

· Environmental conditions are crucial to the successful conduct of an experiment.

C.
Statistical Considerations

· The best planned, most conscientiously conducted experiment can be severely damaged by an unsatisfactory statistical treatment.

· Many statistical techniques depend on assumptions about the character of the data.  One goal of the research design should be to attempt to conform to as many of the necessary conditions of an analysis as possible.

· Analysis of variance depends on the following:

a)
The sampling of the individual cases for inclusion in the analysis has been random w/ respect to the variables to be examined,

b)
Errors that may occur in the samples are independent of each other,

c)
The true variances of the populations from which the experimental samples have been drawn are equivalent,

d)
The distribution of the error terms in the experiment is normal, and

e)
The interactive effects observed in the experiment are additive.

· All experiments depend on the accuracy and reliability of the measurements and observations taken.

· Blind studies are the most effective way to minimize bias in experimental studies.

D.
The Research Protocol

· To ensure that a coherent research design has been formulated and to serve as a guide for the conduct of the experiment, a written research protocol is needed.

· A protocol is a detailed plan of the design, hypotheses, procedures, proposed analysis, and expectation of the research.

· For any research involved in the testing of a new drug or drug compound, the FDA has developed a set of standards for the inspection of project management, data collection, data management, and the conduct of the experiment.

· The Good Laboratory Practice for Nonclinical Laboratory Studies Regulations require periodic reviews of all aspects of a research project by a disinterested party to examine adherence to the study protocol, data collection, data management, as well as the general conduct of the study.

III.
TRAINING FOR RESEARCH IN LABORATORY ANIMAL/COMPARATIVE MEDICINE
A.
Needs of the DVM Trainee

· Additional training can be obtained in two ways:

1) Individuals can plan their own course of research training while engaged in the professional aspects of laboratory animal medicine.

2) Individuals can enroll in a formal program in laboratory animal medicine/comparative medicine.

B.
Needs of the MD Trainee

· Must develop awareness of the clinical approaches used by LAM veterinarians and develop an appreciation for the need for active communication with those responsible for lab animal clinical problems.

· Must be exposed to the body of knowledge concerned with animal models of human disease.  Also should be trained in genetics, experimental design, and biostatistics.

C.
Needs of the PhD Trainee

· Must know the usefulness of communication with the LAM veterinarian about disease processes that may be useful in comparative medicine research.

IV.
Development of Research Resources
A.
Specialized Staff Capabilities

· Meaningful research often results from the collaborative efforts of investigators with varied disciplinary skills.

· Disciplines usually represented in productive programs are biochemistry, microbiology, physiology, reproductive biology, behavioral sciences, and biostatistics.

· Skilled investigators and consultants are necessary for a strong research program.

B.
Laboratory Capabilities

· Essential for the development of research programs.

C.
Data Management Capabilities

· The availability of effective computerized data management and analysis have become determining factors in the viability of research programs.

· A prime, but often overlooked, factor in the effectiveness of the data management resource is the interaction between the data management staff and the user community.

1.
Types of Information Needs

· Data collected in research activities are highly structured and very selective, as specified in a protocol.

· Animal care and management information needs are more generalized.

2.
Laboratory Animal Medicine Data Needs

· Data on health, treatment, and management of laboratory animals are centered on the individual animal.

· Pertinent information should include the reason for treatment, results of laboratory tests, administration of drugs, type and schedule of treatment, and changes of diet or location.

· Whatever the system used, it is crucial that everyone be aware of the systems capabilities and be trained to use it.

3.
Comparative Medicine Research Data Needs

· Experimental research data requires carefully planned and detailed methods of collection, storage, and analysis.

· The data format must be carefully planned before the experiment begins.

· The individual who will be responsible for gathering and recording data must be selected and trained in data collection methods and filling out the necessary forms.

V.
Support for Research
· One of the most important aspects of developing research programs is obtaining financial support for the activities.

· The availability of funds for pilot studies is critical to the planning and defense of grant applications.

· Of most importance in the choice of a research project is that the research area be of genuine deep interest to the applicant.

· Next important is the investigator’s appraisal of the level of national peer interest in the question.

· Significance of the problem to be studied is another concern.

· Having made these several considerations about the area to be chosen for the grant application, it is good for the applicant to remember that the success or failure will then lie almost entirely w/ the scientific merit of the application.

· The specific aims of a grant application is one of the most important parts of the entire application.

· Sources of funding can be an important topic.  NIH funds majority of research in the U.S., but should not overlook industry, the voluntary health agencies, and various foundations in deciding a source for potential funding.
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