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Rodent and Lagomorph Health Surveillance-Quality Assurance

I. INTRODUCTION

Quality biomedical research is dependent on the use of disease-free animals.  Examples - 1979 outbreak of mousepox was expensive and caused the loss of effort and animals.  The 1973-74 outbreak of lymphocytic choriomeningitis (LCM) affected rodents and humans.  In the past 25 years great strides have been made in differentiating and defining the infectious diseases of laboratory animals.  This has lead to the development of disease-free animals and programs to assess their health status.  These quality assurance programs serve the following functions:  (1) Breeders can provide a statement defining the health status of their animals.  (2) Users can characterize the health status of animals and tissues, and monitor animals in their facilities.

II. DESIGN OF QUALITY ASSURANCE (QA) PROGRAMS

A. Organization and Structure

A critical factor for the success of any animal facility program is that those responsible for managing the animal facility have responsibility for and control of all animals and tissues entering the facility.  QA begins with defining the microbiological status of animals or tissues before they enter the colony.  The degree of characterization will vary with the species and the nature and purpose of the colony, i.e. germfree, defined flora, or conventional and experimental vs. breeding.  Ideally an in-house diagnostic laboratory will be available.  More important is that necessary tests be identified and done, results obtained promptly and the results quickly and correctly interpreted.  Regular staff conferences between professional and supervisory members assure exchange of animal health information.  Animal technicians are often the first to notice health problems.  Communications with technicians are most important.  The QA program will be designed to meet the needs and interests of investigators, capabilities of the animal care staff, species used and their origins, and the laboratory and financial resources available.

B. Records

· Accurate records are essential if an animal facility is to function properly.  The Good Laboratory Practices Regulation (FDA, 1978) require the identification of rodents to at least the cage level.

· For rodents and rabbits the recommended data for each animal for cage is: Species, Sex, Strain/stock, Date of birth, Date received, Source, Assigned to, Room, Treatment or experiment.

· Morbidity and mortality should be reported daily.

· Rabbits and larger animals should have individual identification and clinical records.

· Usually a cage of rodents is examined as a single unit.

· Clinical records should be maintained for rooms and cages of animals as for individuals.

· If medications are given the drug, manufacturer, dose, length of treatment and reason for its use should be recorded.  The investigator should be informed prior to treatment.

· When investigating epizootics the use of charts of cage location, rack location, and floor plans showing room location, movement patterns and air flow are important.  With these records and test results the distribution of disease can be discovered and any errors in management determined.

C. Selection of Tests

The selection of meaningful tests to be performed on each species is dependent on a thorough knowledge of the diseases affecting the species, the probability of those diseases being present, and an understanding of the sensitivity and specificity of the tests available.  Primary assay for murine viruses are as follows: ELISA - Pneumonia virus of mice, Sendai, Reovirus 3, Epidemic diarrhea of infant mice, Mouse encephalomyelitis (GD VII), Minute virus of mice, Mouse hepatitis virus, Rat coronavirus/sialodacryoadenitis virus, Mouse adenovirus, Ectromelia virus, Lymphocytic choriomeningitis virus, Mouse cytomegalovirus.  HAI - Simian virus 5, K virus, Polyoma, Kilham's rat virus, Toolan's H-1 virus.  Isolation - Mouse salivary gland virus, Thymic virus.  Enzyme - Lactic dehydrogenase elevating virus.  The Tables of pages 713-715 of L.A.M. give the principal organisms to be considered for the various species when setting up a QA program.  Histology should also be considered.  Interpretation of test results is a matter of experience and professional judgement.

D. Sampling

The number of animals that can be fully characterized is limited by economics and availability.  The Table on page 716 predicts the number of animals required to detect a single case of disease in a population of 100 or more animals given the acceptable confidence limits and the assumed percentage of infected animals present.  The rate of infection will depend not only on the nature of the disease but also the animals' genotype, housing, and density of housing.  The use of filter tops, laminar flow ventilation and individually ventilated cages will limit the spread of infection.  Reduced rate of spread may delay detection.  Slow spreading agents will cause a lower infection rate and require a larger sample for the same degree of confidence.

· Accepting a 30% infection rate as the point of detection as suggested is probably adequate when characterizing an unknown colony prior to receiving animals.

· The population dynamics i.e. presence of young animals, the response of a certain genotype to a virus, and stress can all affect the spread of disease.  A comprehensive ongoing QA program accumulates information over time from many small samples and this information serves as a basis for predicting the colony's health status.

N =
log (1-probability of detecting infection)


log (1-assumed infection rate %)

E. Surveillance - Extramural

1. Vendors

One strategy is to sample 5 male and 5 female 90-day-old animals of each of two common strains twice a year.  This exam should be as complete as possible, and the vendor should not know that the animals are for testing.  It is critical that the test animals come from the same production area as the experimental animals.  The use of a common stock room makes monitoring of specific production areas pointless.  In addition nonlethal testing can be performed on experimental animals, for example fecal testing and with the investigators approval blood sampling for serology.  It is critical that testing of animals be performed on arrival if their condition is to be attributed to the vendor.  Negative results for animals tested on arrival can be misleading.  Greater safety for your facility is assured by testing at 21 to 28 days.  This will reveal any exposure to disease agents that occurred during shipping or handling.  Barrier or barrier maintained animals were surgically derived at one point and should be free of intestinal protozoa.  A quick check on their health status is to do a wet mount of cecal contents.  Protozoa indicate contact with conventional animals and the need for further testing.  You should limit your animals to those purchased from disease-free sources.  If infected animals must be used then they should be isolated.

2. Noncommercial Sources

Investigators sometimes obtain animals without your knowledge from non-approved sources.  These animals may be of rare genotypes, have tumors, hybridomas or parasites.  They must undergo a rigorous quarantine prior to being housed in an established colony.  During this quarantine their health status must be thoroughly defined.

· In addition, all nondomestic rodents must be quarantined and examined.

· Lymphocytic choriomeningitis (LCM) has been found in wild mice and is of zoonotic concern.

· Other viruses of zoonotic importance are Lassa fever virus in Praomys (Mastomys) coucha; Argentine hemorrhagic fever virus (Junin) in the genera Calomys, Akodon, and Oryzomys; Bolivian hemorrhagic fever virus (Machupo) in Calomys callosa.

· Other hemorrhagic fever viruses have been found in the genera Apodemus, Clethrionomys, Microtus and Rattus.  Hantaan virus has been transmitted to people working with laboratory rats in Japan and Belgium.  Hantaan virus has been found in Microtus pennsylvanicus, Peromyscus leucopus and Rattus norvegicus in the wild in Maryland.

· Where possible nondomestic rodents should be obtained from established colonies.  Wild rodents and rabbits can also harbor ecto- and endoparasites, Salmonella, Leptospira, Yersinia pestis, Yersinia spp., Campylobacter, and Francisella tularensis.

3. Tissues and Tumors

All tissue culture and tumors should be certified free of undesirable microbiologic agents prior to being used in an animal facility.  This must include tumors in animals, cultures or frozen.  Clear guidelines must be set up to protect the animal facility from material that can be used in the laboratory.
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Both surplus animals and sentinels can be used to monitor established colonies.  The use of sentinels will allow testing without interference with research.  Sentinels are placed on lower shelves without filter tops.  Several sampling systems are possible.  One system uses cages of four to five animals from which an animal is sampled every 90 days.  Critical to the use of sentinels is a supply of microbiologically defined animals.  Another system for monitoring is to place retired female breeders together for 4-6 weeks then pick five or six for examination.  A better system to detect murine viruses is to place a sentinel from which repeated blood samples can be obtained.  Nonlethal testing of experimental animals is possible.  Tape testing for Syphacia spp., and fecal exams for parasites and bacterial culturing of feces for Salmonella, Pseudomonas, and Citrobacter freundii strain 4280 are examples.  All animals in the colony that die or are observed ill should be examined.  Do not assume that all deaths of experimental animals are caused by the experiment.  Investigators and technicians often provide the first clues of a disease problem.  Experimental results can also provide information.

· For example, mice with active Sendai virus infection have depressed cell-mediated immunity

· Active MHV infection stimulates macrophages

· Clinically inapparent infection of guinea pigs w/ Salmonella enteritidis resulted in increased activity of peritoneal macrophages.
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A. Introduction

Quarantine procedures will vary based on the origin of the animals.  It isolates the new animals, allows time to examine them for pathogens and give them a chance to recover from the stress of shipping.  Mice have altered immune function and increased corticosterone levels for 48 hours after arrival.

B. Animals

1. Examination

There are two major classes of quarantine programs: passive and active.  Passive isolates new animals for 7-28 days with observation for signs of disease.  This type is considered inadequate.  4-6 weeks of observation will allow nonpersistent viruses like Sendai or RCV/SDA to run their course.  Active quarantine includes active examination for microorganisms.  Animals are isolated, usually in isolators i.e. Illinois cubicles or Horsfall-Bauer units.  Blood is collected and screened for antibody.  Animals are examined for ecto- and endoparasites, bacteria and mycoplasma as appropriate for the species.

2. Cohabitants

If none of the new animals can be sacrificed for examination cohabitants can be used.  These are disease-free animals of the same species and gender that can be placed in the cages with the new animals.  They are sampled at 4 weeks and completely characterized.  It must be remembered that the cohabitants will only make antibody to viruses that are currently being shed by the new animals, therefore, you will not detect all viruses to which the new animals were previously exposed.  Noninvasive testing of the new animals should also be conducted at the time.  Three negative cultures of feces at weekly interval are required to be called Salmonella free.

3. Immunosuppression

Animals under quarantine or cohabitants are sometimes given immunosuppressants, e.g. steroids (cortisone acetate, 200 mg/kg) or cyclophosphamide (200mg/kg) to increase the opportunity to express pathogens.  For example, used to increase the susceptibility of mice to Tyzzer's disease (Clostridium piliforme).

C. Tumors and Tissues

1. Antibody Production Test

· The tumor or tissue to be tested is frozen and thawed a few times to break the cells and inoculated into the appropriate host (mouse for mouse tumors, etc) by the intraperitoneal and/or intranasal route.

· With tumors, a nonsyngeneic strain should be used to prevent death loss prior to end of the test.  After 28 days the recipient is euthanized and titers for appropriate viruses determined.  This test is called MAP (mouse antibody production) test.  Or RAP in rats and HAP in hamsters.

· After 28 days the recipients are euthanatized, blood is collected, and titers to the appropriate viruses determined.

· In addition, antibody to Mycoplasma spp. and possibly other organisms may also be determined.

2. Animal Inoculations

Lactic dehydrogenase (LDH) and lymphocytic choriomeningitis (LCM) in tissues and tumors are detected by inoculating mice.  With LDH virus there is an increase in LDH enzyme.  The development of an ELISA for LCM should decrease the need for animal inoculation.
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The basis for an excellent QA program will remain an in depth understanding of the diseases and their causative organisms coupled with an inquisitive mind.
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