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Introduction 

It is generally accepted that rodent pathogens may not only be hazardous for animals (and 

humans) but can severely influence results of animal experiments. Microbiological 

standardisation of laboratory animals is therefore of crucial importance (Nicklas 1999).  

It has been known for decades that microorganisms may have impact on their hosts in various 

ways (Bleich and Hansen 2012). Many years ago, influences of microorganisms were detected 

on development and growth of tumours. It was shown by various authors that germ-free mice 

develop fewer tumours (lung, liver, mamma, uterus, ovary) after treatment with chemical 

carcinogens than conventionally housed animals (Burstein et al. 1970, Roe and Grant 1970, 

Schreiber et al. 1972). The importance of microorganisms as factors that may influence animal 

experiments has already been described in review articles more than 50 years ago (van der 

Waaij and van Bekkum 1967, Hanna et al. 1973, Baker et al. 1979, Baker 1998, Baker 2003). 

A first symposium dealing with this issue was held in 1971, and hitherto known influences of 

selected microorganisms were published afterwards (Pakes and Benirschke 1971).  

Importance of microorganisms 

Infectious agents may affect animal populations in various ways. Some are pathogenic and 

may induce clinical signs with variable morbidity or mortality. However, most microorganisms 

induce no or only mild disease, at least in cases of endemic infections. Occasionally, loss of 

animals occurs as a consequence of disease or death. Silent infections are often activated by 

experimental procedures (stress, immunosuppression, toxic substances, tumours) or 

environmental influences (transportation, suboptimal humidity or temperature). Frequently, 

certain strains of a given species are more sensitive to an infection, whereas the same agent 

may cause milder or different symptoms in other strains, or the infection may be asymptomatic. 

Clinical signs are usually more serious in immunodeficient animals. Frequently, infections 

result in a reduced life expectancy in absence of specific disease for some individuals or a 

whole population. Other agents induce silent infections which are asymptomatic even in the 

case of experimental inoculation.  

Many agents may have impact on physiologic parameters and thus on the results of animal 

experiments independent from their pathogenic potential. Further, infections may increase 

interindividual variability. This may result in increased numbers of animals necessary to 

achieve significant results. Direct effects of infectious agents on experiments may lead to false 

conclusions or misinterpretation and may be responsible for lacking reproducibility. 

The use of laboratory animals that are free from unwanted microorganisms is an important 

prerequisite to achieve reliable and reproducible results with a minimum of animals and is 

therefore a significant contribution to animal welfare. 

It is obvious that experimental data obtained from diseased animals should, if ever, be used 

only with maximal precaution. However, the effect of clinically silent infections may also be 

devastating because they often remain undetected, and thus modified results may be obtained 

and published. 

The absence of clinical manifestations has no diagnostic value. The presence of unwanted 

microorganisms and the suitability of an animal population for a specific experiment can only 

be demonstrated by comprehensive health monitoring before and during experimentation. 
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Health monitoring data are part of the experimental work and have to be considered during 

interpretation of experimental results by the experimentator and by the reader of a publication. 

It should, therefore, be self-evident that results of health monitoring are included in scientific 

publications (Ellery 1985, Kilkenny et al. 2010). Recommendations for health monitoring of 

laboratory animals have been published repeatedly (Lussier 1991, National Research Council 

1991, Kunstyr 1992, Kraft et al. 1994, Nicklas 1996, Rehbinder et al. 1996, Rehbinder et al. 

1998, Nicklas et al. 2002, Lipman and Homberger 2003, Mähler et al. 2014, Fahey and 

Olekszak 2015). 

Many agents do not only have impact on animals or animal experiments. Numerous organisms 

are known to affect experiments conducted with isolated organs or cells. Microorganisms may 

even persist in cells, tumours or other biological materials for unlimited periods of time and 

therefore influence in vitro experiments. Furthermore, microorganisms resulting from a natural 

infection might contaminate biological materials (tumours, sera, cells, viruses, parasites) that 

originate from or have been passaged in infected animals. They may severely influence 

experiments conducted with such materials, or may be introduced into animal facilities by 

contaminated samples (Collins and Parker 1972, Nicklas et al. 1993). 

Unfortunately, research complications due to infectious agents are usually considered 

artefacts and published only rarely. Information on influences of microorganisms on 

experiments is scattered in diverse scientific journals, and many articles are difficult to detect. 

This text therefore aims at giving an overview on published influences of selected 

microorganisms on animals as well as on experiments. 

To address the problem, several meetings were held on viral complications on research. The 

knowledge available was summarised in conference proceedings (Melby and Balk 1983, Bhatt 

et al. 1986, Hamm 1986) and has later repeatedly been reviewed (Kraft 1985, Lussier 1988, 

National Research Council 1991, Hansen 1994, Mossmann et al. 1998, Baker 1998, Baker 

2003). 

Aim of this compilation 

After detection of an organism in an animal facility the question frequently arises if and how an 

animal experiment might be influenced. Experimenters and laboratory animal specialists must 

in such cases be able to evaluate the importance of an infection on research. It is the purpose 

of this compilation to aid in evaluating the importance of the most relevant microorganisms for 

animal experiments. Published influences of microorganisms on physiological parameters of 

laboratory animals were listed concisely, and the references are cited. In addition, few other 

questions which often arise together with infections in populations of experimental animals are 

addressed (e. g., zoonotic potential, host specificity). 

Furthermore, it is the aim of this study to support managers of animal facilities in arguing 

towards improved microbiological standardisation of laboratory animals which will result in 

better and more reliable results of animal experiments with fewer animals. 

The majority of laboratory animals are mice and rats, and most information is available for 

microorganisms infecting these species. This compilation therefore focuses on rodent 

microorganisms although there is a general trend towards better microbiological quality also 

for other animal species (Rehbinder et al. 1998, Rehbinder et al. 2000, Collymore et el. 2016). 
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Disclaimer  

Any use of GV-SOLAS booklets (publications) and statements and the application of the information 
contained therein are at the express risk of the user. Neither GV-SOLAS nor the authors can accept 
liability for any accidents or damages of any kind arising from the use of a publication (e.g. resulting 
from the absence of safety instructions), irrespective of legal grounds. Liability claims against GV-
SOLAS and the author for damages of a material or non-material nature caused by the use or non-use 
of the information or by the use of erroneous and/or incomplete information are in principle excluded. 
Legal claims and claims for damages are thus excluded. The work, including all content, has been 
compiled with utmost care. However, GV-SOLAS and the authors assume no responsibility for the 
currentness, correctness, completeness or quality of the information provided. Printing errors and 
incorrect information cannot be completely ruled out. GV-SOLAS and the authors accept no liability for 
the currentness, correctness and completeness of the content of the publications or for printing errors. 
GV-SOLAS and the authors accept no legal responsibility or liability in any form for incorrect statements 
and consequences arising therefrom. Responsibility for the content of the internet pages printed in these 
publications lies solely with the owner of the websites concerned. GV-SOLAS and the authors have no 
influence on the design and content of third-party websites. GV-SOLAS and the authors therefore 
distance themselves from all third-party content. Responsibility within the meaning of press legislation 
lies with the board of GV-SOLAS. 

 


