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Case Study # 4 is a supplement to:

Module 16 - Laboratory Animal Handling Practices

Introduction

In a radiation oncology facility, investigators were assessing the value of a new radiation protocol in controlling the growth of tumors in animals.  Investigators induced experimental tumors in hamsters by injecting the animals with a tumor transplant derived from mice.  The developing tumors were then treated using the proposed radiation therapy method.

The animal room was located in a radiation facility that also housed radiation patients in a patient care area on the floor above the animal room.  The ventilation system in the facility was uncontrolled and air was generally recirculated throughout the facility.  There was open access to the animal room; secretaries, sales persons, and others not directly associated with the animal studies would enter the facility.

Procedures performed in the animal room included:  (a) preparing tumor cell suspensions using a vortex mixer, (b) drawing the suspension into the barrel of a syringe and needle, (c) inoculating hamsters I.P. on the workbench, (d) housing the animals in metal wire bottom cages, and (e) cleaning the cages and cage racks weekly.

Over a period of approximately two years, 48 laboratory-associated infections were detected.  An epidemiological study demonstrated that the risk of illness was related to direct contact with animals and to the frequency of entering the animal room.  Individuals working directly with the animals as well as those not associated with the animal studies, contracted infections.  No cases were found among the hospitalized patients on the second floor.
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Summary Sheet

Disease:
Lymphocytic Choriomeningitis (LCM)

Agent:
LCM-Virus

Source of Infection:
Hamsters infected by LCM-virus which was a contaminant in tumor transplants from mice

Probably Means of Transmission:
Direct contact with urine, saliva, and feces of infected hamsters

Synopsis

Forty-eight infections occurred among personnel of the Medical Center at the University of Rochester during 1972 and 1973.  Syrian hamsters being used in tumor research were the source of the infections.  It was assumed that contaminated tumor cell livers were the original source of the virus.  Analysis confirmed the presence of LCM-virus in original materials introduced into the facility.  Infection occurred in people who had direct contact with the hamsters and in people with no known direct contact.  However, the individuals with no known contact had gained access to the animal holding room.  The importance of access control is evident in this outbreak.  The additional information that follows is quoted from the 4th Edition of  "Biosafety in Microbiological and Biomedical Laboratories.” (1)

Laboratory-associated infections with LCM virus are well documented in facilities where infections occur in laboratory rodents—especially mice, hamsters, and guinea pigs (2,3,4).  Nude and SCID mice may post a special risk of harboring silent chronic infections.  Cell cultures that inadvertently have become infected represent a potential source of infection and dissemination of the agent. Natural infections are found in nonhuman primates, including macaques and marmosets (Callitrichid hepatitis virus is a lymphocytic choriomeningitis virus) and may be fatal to marmoset monkeys.  Swine and dogs are less important vectors.

Laboratory Hazards:  The agent may be present in blood, cerebrospinal fluid, urine, secretions of the nasopharynx, feces, and tissues of infected animal hosts and possibly man.  Parenteral inoculation, inhalation, contamination of mucous membranes or broken skin with infectious tissues or fluids from infected animals are common hazards.  Aerosol transmission is well documented (2).  The virus may posse a special risk during pregnancy because of potential infection of the fetus.

Recommended Precautions:  Biosafety Level 2 practices and facilities are suitable for activities utilizing known or potentially infectious body fluids, and for cell culture passage of laboratory-adapted, mouse brain-passaged strains.  Animal Biosafety Level 2 practices and facilities are suitable for studies in adult mice with mouse brain-passaged strains.  However, additional primary containment and personnel precautions, such as those described for Biosafety Level 3, are indicated for activities with high potential for aerosol production, or involving production quantities or concentrations of infectious materials; and for manipulation of infected transplantable tumor, field isolates and clinical materials from human cases.  Animal Biosafety Level 3 practices and facilities are recommended for work with infected hamsters.  Vaccines are not available for use in humans (3).
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Discussion questions

1.
What is the probable source of the infectious agent?

2.
What is the probable mechanism of exposure?

3.
What other means of exposure may have resulted in infection?

4.
What safeguards (i.e., practices, equipment, facilities) might have reduced or prevented the laboratory-associated infections?

5.
What steps would you take to put into practice the safeguards you have identified?
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