
http://www.ferrethealth.msu.edu 
2011 Symposium International Ferret Congress



http://www.ferrethealth.msu.edu 
2011 Symposium International Ferret Congress



http://www.ferrethealth.msu.edu 
2011 Symposium International Ferret Congress



http://www.ferrethealth.msu.edu 
2011 Symposium International Ferret Congress



Mycoplasmosis in Ferrets 

 

Matti Kiupel1, C. A. Johnson-Delaney2, 
A. Lim1, C. Bolin1, S. Bolin1,  

M. M. Garner3 

 
1  Diagnostic Center for Population and Animal  
    Health, Michigan State University, East Lansing 
2  Eastside Avian and Exotic Animal Medical  
     Center, Kirkland, WA  
3  Northwest ZooPath, Monroe, WA  

2011 Symposium International Ferret Congress



History 
•  Since 2006 vendor importing 6 week 

old kits from a single breeder in 
Manitoba, Canada 

•  Shipped in groups of 150-200 kits 
every 2-3 weeks 

• Remained at vendor  
1 week before  
distribution to  
pet stores 
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Clinical Presentation 
•  Each shipment: kits with non-productive cough 

and/or conjunctivitis 
•  95% Morbidity, almost no mortality 

•  Conjunctivitis would resolve with eye wash, 
tetracycline ophthalmic ointment 

•  Coughs were dry, intermittent with no  
other symptoms or signs 

•  Treatment with broad spectrum antibiotics, 
bronchiodilators, nonsteroidal anti-
inflammatories 

•  Temporarily decreased clinical symptoms, 
failure to alleviate recurrence of dry cough 
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•  Heartworm 
•  Heart disease (pulmonary edema) 
•  Asthma-Allergies 
•  Bacterial/Viral (influenza, CD)/Fungal 

bronchitis/pneumonia 
•  Neoplasia 
•  Aspiration pneumonia 

Differentials 
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Lung, BALT hyperplasia and 
catarrhal bronchitis 

Morphologic Diagnosis 

2011 Symposium International Ferret Congress



Comparative Pathology 

•  M. pulmonis  
•  Rodents 
•  Otitis media, bronchopneumonia, 

tracheitis, rhinitis, salpingitis 
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•  M. hyopneumoniae  
•  Grower-finisher pigs 
•  Bronchopneumonia, bronchitis, 

BALT hyperplasia  

Comparative Pathology 
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•  M. cyanos, M. canis 
•  untyped Mycoplasma spp.  

•  Young dogs 
•  Bronchopneumonia, bronchiectasia, 

BALT hyperplasia, some brochiolitis 
obliterans  

Comparative Pathology 
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Native 
Mucocilary Apparatus 
Alveolar macrophages 
Inflammation 

 
Acquired 

IgA 
CMI 
IgG 

IgA 
CMI 

IgG 

Lung Defenses 
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Mucociliary  
Apparatus 
    Mycoplasma 
    CDV 
    HIV 

 Chilling 
    High levels of ammonia 
Macrophages 
    CDV 
    Stress, endogenous steroids  

Damage to Lung Defenses 
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Transmission-Electronmicroscopy 
of Mycoplasmosis 
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Our TEM 
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Scanning-Electronmicroscopy 
of Mycoplasmosis 
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Our SEM 
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Additional Laboratory Testing  

•  Bronchioalveolar lavage (BAL) samples from 12 
affected ferrets (6 weeks to 4 years of age)  

•  Culture for Mycoplasma, PCR, sequencing 
•  All 12 BAL samples yielded a fast growing, 

glucose-fermenting Mycoplasma spec.  
•  PCR (16s ribosomal RNA) amplicons (1,000 bp): 

95-96% sequence identity with Mycoplasma 
molare and Mycoplasma lagogenitalium.  

•  PCR (rpoB gene of mycoplasma) amplicons (710 
bp): 84-86% sequence identity with Mycoplasma 
molare and Mycoplasma lagogenitalium 
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•  No Mycoplasma spec. previously associated 
with clinical disease in ferrets  

•  Isolation of Mycoplasma spec. from oral 
cavities of 80% of healthy ferrets in 1982 in 
Japan  

•  Isolation of Mycoplasma mustelea from lungs 
of healthy mink kits in 1983 in Denmark 

Mycoplasma in Mustelids 
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•  Commensal or Pathogen 

•  Determining causal relationship 
•  Isolation of Mycoplasma and failure to isolate 

other pathogens 
•  Identification of Mycoplasma within the site of 

characteristic lesions 
•  Demonstration of same lesions in experimentally 

challenged animals, and re-isolate Mycoplasma 
from them 

Causation ?  
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•  Source: environment, adult breeding stock? 
•  Disease dynamics 

•  Transmission: vertical? direct contact? 
•  Host factors – age, immune status, specific 

defect in host defense mechanisms in RCF? 
•  Non-host factors – environment, time of year, 

close proximity, closed air system 
•  Incubation period: < 6 weeks in kits (6 d – 6 wk) 
•  Infectious period: limited information from 

cases 
•  No sex predispositions 
•  Morbidity/Mortality:  Kits: 95% / <<1%,  

    Adults: unknown 

Epidemiology 
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Conclusions  

•  Identification of unknown Mycoplasma spec. 
•  Good evidence for causal relationship between 

Mycoplasma isolates and pulmonary disease  
•  Experimental reproduction in process 
•  No Mycoplasma spec. previously associated with 

clinical disease in ferrets or mink 
•  Breeder sells to US, Eastern Canada, Japan 
•  Redefine cause of bedding cough, differential for 

pulmonary disease 
•  Best diagnosed on trachael/bronchial washes, 

conjunctival or nasal swaps provided no results 
•  Radiographs may help for the diagnosis 
•  Treatment: alleviates symptoms, doesn’t cure 
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