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Measurement of Intervention Strategies for the Treatment and (Prevention?) of Mycoplasmal Pneumonia using a Model System
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Evaluation of intervention strategies for the control and prevention of mycoplasmal pneumonia can be extremely frustrating.  In order to develop the appropriate study design, the goal of the treatment being evaluated must be determined.  Goals can include production parameter differences, reduction in clinical disease or reduction in organism number.  Understanding the goal or goals of the product being evaluated enables the investigator to determine what parameters within the model need to be measured and the potential assays available to assess the success of the model.


Mycoplasma hyopneumoniae, a member of the mollicutes family, has one of the smallest genomes as previously described.  While it’s genetic material is minimal, it is extremely successful in surviving in the swine respiratory tract.   M. hyopneumoniiae is a mucosal pathogen that survives on the cilia within the airways.  This location requires potential therapeutic agents to attain adequate levels in the bronchoalveolar fluid to affect the organisms.  In addition, the lack of a cell wall makes the organism impervious to a number of therapeutic agents.   In vitro culturing of M. hyopneumoniae is slow, tedious and difficult.  Isolating M. hyopneumoniae under field conditions can be difficult due to the low numbers of organisms, its slow growth in media and the potential for overgrowth by other pathogens, especially Mycoplasma hyorhinis.  These characteristics often make the correlation between in vitro and in vivo studies difficult to interpret.


Induction of consistent percentages of pneumonia in a M.hyopneumoniae challenge model is difficult.  The model currently used by our laboratory utilizes a challenge inoculum produced from SPF pigs infected with M. hyopneumoniae.  The purity of the inoculum is confirmed by bacterial culture assays, cell culture for viral isolation and re-infection of SPF pigs to confirm that the inoculum contains only M. hyopneumoniae.  Use of this lung homogenate has allowed us to induce consistent levels of pneumonia, typically 5-12%.  In past experiments using cultured organisms, the successful induction of pneumonia was much less consistent in our labs.   The variability in the percentage of pneumonia induced by M. hyopneumoniae is often large requiring the inclusion of an  adequate numbers of pigs so the appropriate interpretation of the data can be performed.  This model requires a minimum of 28 days for maximal pneumonia to develop.  In addition, pigs infected with only M. hyopneumoniae, show minimal clinical disease consisting of a mild non-productive cough.  No fever is typically observed.  In addition, minimal to no reduction in production parameters is seen.  This makes the measurement of successful treatment difficult to measure under experimental conditions.

Measurement of efficacy against the organism is also challenging.  Currently, the gold standard has been titering out the organism in mycoplasmal media.  This requires many tubes of media (typically 10 tubes/pig), long incubation period(typically 8 weeks) and an expert to interpret the change of color associated with organism growth.  Recently, the development of quantitative PCR techniques should enable improved ability to accurately and consistently measure the number of organism in a specific sample.  Determination of the appropriate sample to collect for assessing the number of organisms has been challenging due to the location of the organism in the airways.  In our experience, bronchoalveolar lavage fluid may be the most accurate and consistent medium to measure for consistent quantification of the organism.

In a study conducted in our laboratory against a number of different antibiotics, little reduction in the number of organisms in the respiratory tract has been observed.  The exception to this is a study investigating the efficacy of chlortetracycline (Aureomycin, Alpharma) in which we found medication prior to challenge with M. hyopneumoniae resulted in significantly fewer organisms.  Treatment beginning one week following challenge resulted in a numerical reduction of organisms, but not a statistical reduction.  No antibiotic to date has “sterilized” the pigs of organisms.  This demonstrates the challenge in determining antibiotic efficacy.  

Due to the simple, yet complex nature of the organism, elimination of M. hyopneumoniae using antibiotics continues to be challenging.  Defining the goals for products approved for use against M. hyopneumoniae is needed to ensure the proper labeling of therapeutic products.

