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Introduction 

During the last decade, many strategies have been devel
oped to reduce respiratory disease in swine. However, 
these diseases still have a major economic impact 
worldwide. 

Mycoplasma hyopneumoniae is the primary agent of en
zootic pneumonia, and it as been associated with the Por
cine Respiratory Disease Complex (PRDC). These two 
syndromes are responsible for most of the respiratory dis
ease that affects modern swine production, resulting in a 
large economic impact. 

Although control of the disease is possible through vac
cination, medication, or management, timing of these strat
egies is critical for their effectiveness. 

Diagnosis of M. hyopneumoniae has traditionally been 
difficult. Among the procedures routinely used for its di
agnosis are the following: 

• Isolation and culture of the microorganism 

• Evaluation of gross and microscopic lesions 

• Serological tests 

• Immunofluorescence 

• Immunohistochesmestry 

• PCR and N-PCR 

Mycoplasma hyopneumoniae is a very fastidious micro
organism because of its culture requirements and ex
tremely slow growth, which often result in overgrowth 
by other bacteria present in the respiratory tract of pigs 
(2). Additionally, the lesions are characteristic. but not 
pathognomonic (3,4), and it has been reported that 19% 
of culture-positive lungs do not have gross or microscopic 
lesions (5). 

Time to seroconversion after exposure to M. 
hyopneumoniae is quite variable (2-8 weeks) (6) and not 
all animals seroconvert at the same time. Serology de
tects the onset of seroconversion, not the onset of infec
tion and does not give us information if the antibodies are 
the result of a natural infection or of vaccination. This 
makes interpretation of negative results difficult. 

Detection of M. hyopneumoniae by conventional immu
nological methods is routinely done, but cross-reactions 
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with Mycoplasmaflocculare and Mycoplasma hyorhinis 
reduce the specificity of detection (7). Additionally, these 
methods suffer a lack of sensitivity, especially in late 
stages of infection (8). 

Some new diagnostic techniques for M. hyopneumoniae, 
such as in situ hybridization (9) and PCR, have been de
veloped in the last years, allowing us to understand more 
about this pathogen. There are, however, many unresolved 
questions. 

N-PCR and M. hyopneumoniae 
diagnosis 

Polymerase chain reaction (PCR) technology is ideally 
suited for M. hyopneumoniae diagnosis because it is rapid 
and specific, does not depend on viable bacteria, and can 
be done on live or dead animals. Several PCR tests to 
specifically detect M. hyopneumoniae have been described 
(10,11,12,13,14,15,16,17,18.19). A conventional 
PCR (one step) technique has been reported to detect M. 
hyopneumoniae from lung samples and nasal swabs (12) . 
This technique works very well from samples taken at 
necropsy or from lung lavages, but it has not been consis
tently able to detect the microorganism from nasal swabs 
from live animals. This is mayor drawback, since ani
mals must be euthanized in order to establish a diagnosis, 
thereby limiting its use as a monitoring tool. 

In order to overcome this drawback, a nested PCR (N
PCR) able to detect the organism from nasal swabs col
lected from live animals was developed (16). The tech
nique has been extensively validated using cultures of 
related organisms and field material (nasal swabs and 
samples from euthanized animals). Additionally, the N
PCR has been contrasted to serology and lesions, show
ing a higher proportion of infected animals in the early 
stages of the disease and providing more accurate infor
mation on the infection dynamics (20, 21). 

N-PCR has multiple advantages compared to the other 
diagnostic test. especially because it can be used on live 
or dead animals, it is rapid and specific, it does not de
pend on viable bacteria. and it can be automated. Most 
importantly, it can give us an idea when the infection took 
place. On the other hand, the N-PCR has the problem of 
false positives, which limits its use to a population test. It 
does not differentiate if the bacteria are alive or not and 

51 



Alvaro Ruiz 

does not give information on the number of microorgan
isms involved. 

All of this limits our ability to interpret positive results. 
Does a positive animal mean that it is shedding? Or it is 
just getting colonized? Or it is eliminating the bacteria 
from their body? Additionally, we don't know if it is in
fectious or not and, therefore, if it represents a risk to the 
population or not. 

Preliminary evidence from our laboratory suggests that 
animals shed different quantities of mycoplasma, that may 
be this is a non-linear event. We have shown that it is 
possible to have nonclinical, serologically negative carri
ers of M. hyopneumoniae, and that N-PCR-negative ani
mals can be colonized. 

A recently developed TaqMan PCR gives us a more auto
mated process, but sensitivity at this point is low. 

Conclusions 

The important question to answer is, What does a PCR 
result mean? Obviously, we need more than one sample 
to be able to obtain precise information of what it is go
ing on in the farm and how the bacteria is moving. 

There is a need for accurate diagnoses from live animals. 
The N-PCR has fulfilled this need, but it has shortcomings. 

The use of a semi-quantitative PCR or a real-time PCR 
would allow a more informed interpretation for profile 
monitoring, while at the same time considerably reduc
ing problems with false positives typical of nested 
techniques. 

More research is needed in order to understand this 
microorganism. 
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