Brazilian Journal of Microbiology (2011) 42: 721-725
ISSN 1517-8382

MYCOPLASMAS HYORHINIS IN DIFFERENT REGIONS OF CUBA. DIAGNOSIS
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ABSTRACT

M. hyorhinis is considered one of the etiological agents of arthritis in sucking pigs, but recently as seen,

some strains can produce pneumonia that could not be distinguished from the mycoplasmosis caused by M.

hyopneumoniae. The study was conducted to research the presence of Mycoplasma hyorhinis (M. hyorhinis

) in different regions of the country from exudates of pig lungs with typical EP lesions. Exudates from 280

pig lungs with typical EP lesions were studied using molecular techniques such as PCR, real time PCR and

amplification of the 16S-23S rRNA. It was detected that the 66% of the samples studied resulted positive to

M. hyorhinis, and the presence of this species was detected in all the provinces. Amplification and studies on

the intergenic region 16S-23S of M. hyorhinis IRNA demonstrated the existing variability among strains of a

same species. This study is the first report on M. hyorhinis detection in Cuba.
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There are about 17 Mollicutes species that can be isolated
from swine. Some of them are recognized as pathogenic, but
others may be present in an occasional way and their
pathogenic capability for this animal species is unknown (5).
Mycoplasma hyopneumoniae,

Mycoplasma  hyorhinis,

Mycoplasma hyosynoviae and Mycoplasma flocculare
highlight due to their importance. They can cause infections in
the respiratory track, joints, eyes and genital track, and with a
higher consideration, there are those infections related to
pneumonic processes (16).

M. hyorhinis is considered one of the etiological agents of

arthritis in sucking pigs (9); however, in inoculation studies of

this microorganism in young gnotobiotic pigs, some M.
hyorhinis strains produced mild catarrhal pneumonia with
gross and microscopic lesions that could not be distinguished
from the mycoplasmosis caused by M. hyopneumoniae (12).
The diagnosis of this microorganism is carried out by means of
the microbiological culture, serology and molecular techniques
such as the polymerase chain reaction (PCR) (4).

In Cuba, M .hyopneumoniae circulation has been studied
from direct lung exudates and its seroprofile has been
determinate (14, 1), but no further studies have been carried out
in the presence of other swine mycoplasmas that may be

circulating in the island, hence the objective of the present
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work was to detect the presence of M. hyorhinis in different
regions of the country from exudates of pig lungs with typical
Enzootic Pneumonia (EP) lesions.

A total of 280 pig lungs with typical EP lesions (35 per
province) was processed between October, 2007, (Pinar del
Rio, La Habana, Matanzas) and January, 2008, (Cienfuegos,
Villa Clara, Ciego de Avila, Sancti Spiritus and Camagiiey).
These samples were taken in the regional slaughterhouse La
Espaiiola. In all cases, lungs were transported to MYCOLAB
with the transfer conditions established by biosafety (in nylon
bag biohazard biosafety in refrigerated containers) to be
immediately processed.

The samples were taken in the apical, frontal, medial and
diaphragmatic lobules. They were processed as follows. A
piece of lung lobule that had been previously introduced into
96° alcohols was flamed, and an incision was made using a
flamed scalpel to reach the lung parenchyma with a sterile
swab, thus avoiding contamination due to manipulation. The
swabs were introduced into eppendorff tubes containing 250uL
of sterile PBS and centrifuged at 14 000rpm for 2 minutes. The
liquid obtained by this centrifugation was collected for
mycoplasma DNA extraction.

The DNA extraction was accomplished according to
Fernandez (8). It is based on sample subjection to a
combination of thermal shocks and centrifugation. PCR, Real
Time PCR and amplification of the intergenic region of the
16S-23S rRNA were used for detecting mycoplasma species.
The PCR for M. hyorhinis was done as described by Caron (7).
The primers for the PCR were synthesized by Sigma-Genosys

Ltd. at a concentration of 25pM. Their sequences were:

Mhyr 1
Mhyr 2

5" GTA GTC AAG CAA GAG GAT GT3’
5°GCT GGA GTT ATT ATA CCA GGA ¥

The mixture was prepared using the KIT PuRetaq™
Ready-To-Go PCR Beads, from BIO_RAD; amplification was

done in a volume of 25 pL, in each case, 1 pL of each primer,
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18 pL of ultra pure water and 5 pL of the problem DNA. For
each reaction, DNA from the reference strain M. hyorhinis
(NCTC 10130) was used as the positive control; sterile
bidistilled water was used as the negative control. The
protocol used for the Real Time PCR was that described by
Assuncao (4), using the Kit QuantiTect SYBR green PCR Kkit;
Qiagen and the PCR for amplification of the intergenic region
of the 16S-23S rRNA was following the protocol described by
Johansson (11).

Real Time PCR has been increasingly used as a diagnostic
technique in the last years due to the advantages it offers when
compared with PCR. A higher sensitivity reducing the risk of
false negative results is its main advantage; in addition to the
fact that data are taken in the exponential phase of the process,
assuring that amplification may not be limited by any
component. It is also faster and with lower probabilities of
contamination reducing the false positive results (20).

In our case, the use of this assay allowed to detect that the
66% of the samples studied resulted positive to M. hyorhinis
and the 19.84% resulted samples mixed with M.
hyopneumoniae. The high percentage of positiveness to M.
hyorhinis of the samples agrees, with what was pointed out by
Lin (13) and Volokhov (21), who referred to the high
sensitivity of the Real Time PCR and its use in this kind of
diagnosis and, on the other hand, with Lin (13) who pointed
out the high detection frequency of this agent in lung and tonsil
samples of pigs.

The percentage of samples that resulted mixed with M.
hyopneumoniae coincided with that reported by (4, 17), who
referred to M. hyohrinis as the major contaminant of the
microbiological cultures of M. hyopneumoniae, and to its high
incidence as another agent inside the etiological picture and in
the characteristic lesions of EP, respectively. The percentage of
samples positive to M. hyorhinis in the different regions

studied can be seen in Table 1. The highest number of positive

samples corresponded to the province of Cienfuegos.
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Table 1. Detection of M. hyorhinis in different regions of

Cuba.
Cienfuegos 66.6 %
Ciego de Avila 50 %
Matanzas 50 %
La Habana 41.6 %
Villa Clara 40.0 %
Camagiiey 37.5 %
Pinar del Rio 30 %
Sancti Spiritus 20 %

As it was already mentioned, M. hypneumoniae has been
historically recognized as the major etiological agent in pig
pneumonias (2, 6). However, from works carried out by
Andrada (3), M. hyorhinis strainswith a determined degree of
virulence were observed to be enough to cause lesions in lungs.
These findings suggest that in the chronic pneumonia, the
concomitant infection by M. hyorhinis may increase the lesions
of purulent bronchopneumonia causing pleurisy (12).

In the present study, the affected lung volume was not
weighed up; only samples were taken from the affected areas
regardless the lesion size and affected lobules. In this sense,
studies about the characteristics and extension of the lesions,
area and more affected lobules have been conducted, finding
out their correlation with the isolate incidence or agent
detection (15, 3).

Normally, the right lung has been observed to result more
affected than the left one, showing a more abundant
bronchogenic distribution (10) with the SEP lesions, varying
according to the disease phase and the likely secondary
complications at the moment of the inspection (3). In our case,
the 66% of the samples resulted positive to M. hyorhinis, the
highest percentage (22.77%) was detected from lesions
occurring in the apical lobule, the 20.37% in the mediastinal
lobule and the 17.86% corresponded to lesions in the
diaphragmatic lobule.

This result is similar to those achieved by Assuncao (4),
where the highest number of detection of M. hyorhinis was

reported in the left apical and mediastinal lobules. On the other
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hand, the highest percentage of positiveness detected in the
present work about M. hyorhinis occurrence (66%) agrees with
that reported by Moorkamp (16) and Palzer (17). These authors
carried out studies on the percentage of incidence of
pathogenic microorganisms in swine pneumonias and their
interrelation with other agents and, in both cases, they showed
the highest incidence of M. hyorhinis detected in pneumonic
lesions and its possible ship relation as another pathogen
inside swine pneumonia.

Sequencing methods have been introduced as a new way
to study the molecular epidemiology in bacterial pathogens (5).
Within these methods, the sequencing of the intergenic region
(IGR) of 16S-23S of the rRNA is a new weapon for
epidemiological studies. Due to this region can be variable in
sequence and size in different species of mycoplasmas, it has
been used for the comparison of microorganisms of a same
species or among species with a close phylogenetic relationship
(19).

In our case, amplification of the intergenic region of the
16S-23S of the rRNA of M. hyorhinis was performed, and PCR
results are shown in Figure 1, where the existing variability

between strains of a same species is observed.

S00bp
400bp
300bp

Figure 1. PCR on 2% agarose gel of the IGR of thel16S-23S of the
rRNA of M. hyorhinis strains detected in different regions of the
island. Lane 1: molecular weight standard of 50-2000 bp., Lane 2:
sample from Pinar del Rio; Lane 3: sample from Matanzas; Lane
4: sample from La Habana; Lane 5 and 6: negative control; Lane
7: sample from Camagiiey; Lane 8: sample from Villa Clara; Lane
9: negative control; Lane 10: sample from Ciego de Avila; Lane
11: sample from Cienfuegos; Lanes 12 and 13: positive control

DNA (M. hyorhinis strain NCTC 10130)
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Similar results were obtained by Ravi (19) who reported
the sequence of the IGR of thel6S-23S of the rRNA for
Mycoplasma gallisepticum (MG) to be highly variable (with a
discrimination index (D) of 0.950 between laboratory, vaccine
and field MG strains, what permitted isolate differentiation for
diagnostic purposes and in epidemiological studies. On the
other hand, Ramiirez (18), performed genotypification studies
among more than 20 species of avian mycoplasmas by
sequencing the IGR of the16S-23S of the rRNA. In this case,
they pointed out the low polymorphism or variability present in
this region among organisms of a same genus but different
species.

These results are a contribution to the knowledge of the
enzootic pneumonia and set the basis for more complete
studies about the variability of M. hyorhinis strains and their
possible pathogenic capability, studying in depth the IGR of
this species. From these results, it can be said that M. hyorhinis
is circulating in the western and central regions of the island,
and the results achieved can contribute to the knowledge of the
EP molecular epidemiology in Cuba.

Knowning the high incidence of M. hyorhinis in lung
lesions and the possibility that strains of this microorganism
can cause lesions similar to those observed in the EP, this can
be a starting point for further studies correlating lesion
location, incidence and pathogenicity of this agent under the

conditions in Cuba.
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