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FIG. 3. Bronchiole in the lung of a pig inoculated with both M. hyopneumoniae and SIV. The pig was euthanatized 3 DPI with SIV and 24 DPI
with M. hyopneumoniae. The bronchiole exhibits the characteristic disruption and attenuation of the epithelial layer and early irregular reactive
proliferation subsequent to SIV infection and intense peribronchiolar lymphocyte infiltration induced by both virus and mycoplasma.

DISCUSSION

The combined effect of dual infection with SIV and M.
hyopneumoniae appeared to be additive and transitory in na-
ture, with minimal interaction between the two pathogens.
This is in contrast to a previous study, where M. hyopneu-
moniae clearly potentiated and prolonged the pneumonia in-
duced by PRRSV (12). At 14 DPI pigs in the DUAL group
exhibited significantly more pneumonia than pigs in the SIV or
MHYO group. However, the SIV-induced microscopic lesions
had resolved by 14 DPI and there was no evidence of viral
antigen by ITHC. No differences were noted in the type or
severity of microscopic lesions in the DUAL group pigs com-
pared to those of the SIV or MHYO group pigs throughout the
trial. A limitation to the study reported here was the inability
to differentiate SIV-induced pneumonia from M. hyopneu-
moniae-induced pneumonia macroscopically. Therefore, the
temporal development and resolution of SIV-induced lesions
were based primarily on microscopic examination.

Clinical disease, as measured by coughing, was clearly
greater in the pigs in the DUAL group. The frequency of
coughing in the MHYO and SIV groups was minimal. The
amount of coughing in the DUAL pigs was typical of field
outbreaks of SIV.

The pathogenesis of disease induced in pigs infected with
both SIV and M. hyopneumoniae appears to differ from that
observed with PRRSV and M. hyopneumoniae coinfection. The
relatively severe potentiation and prolongation of PRRSV-

induced pneumonia by M. hyopneumoniae may be due to the
inflammatory responses elicited in the course of both myco-
plasmal and PRRSV pneumonia. PRRSV infects cells of the
macrophage/monocytic cell lineage (15). The M. hyopneu-
moniae-induced infiltration of macrophages and lymphocytes
into the lung parenchyma may provide a steady supply of
susceptible cells for PRRSV to infect, thus potentiating and
prolonging the viral pneumonia. In addition, the inflammation
induced by both infections may combine to further modulate
the local immune response so that clearance of PRRSV is
reduced as well.

In contrast to PRRSV, SIV infects only the airway epithe-
lium. SIV infection and the lesions induced are relatively tran-
sitory, suggesting that an effective immune response is
mounted quickly (17, 18). Coinfection with M. hyopneumoniae
didn’t significantly alter the course of SIV. The combined
pneumonias appeared more additive in nature, with minimal
interaction between the two pathogens. By 21 DPI, pneumonia
in the SIV group was nearly resolved and the levels of pneu-
monia in the DUAL and MHYO groups were similar.

As previously stated, M. hyopneumoniae decreases the func-
tion of the mucociliary apparatus (3). Disruption of airway
epithelium by SIV as observed in this study would also com-
promise the mucociliary apparatus. Under field conditions,
disruption of the mucociliary apparatus and airway epithelium
would potentially lead to increased secondary infections from
opportunistic organisms, leading to the increased pneumonia
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frequently observed with these two pathogens. In this study, no
secondary infections were observed due to the high health
status of the pigs and the relatively clean environment main-
tained in the isolation facilities, and thus the likelihood of
pneumonia due to opportunistic bacteria is minimal compared
to that of commercial farm operations.

It is of some interest that all DUAL-infected pigs had de-
veloped M. hyopneumoniae antibodies at 21 days post-SIV
infection. Typically, experimentally infected pigs in our M.
hyopneumoniae model begin seroconverting at approximately 4
weeks postinfection (13, 14). At 21 days post-SIV infection,
pigs would have been infected 42 days previously with M.
hyopneumoniae. It is possible that damage to the respiratory
epithelium due to SIV infection could increase the rate of
seroconversion to M. hyopneumoniae. However, no statistical
differences in serum antibody levels was observed in this study.

Mycoplasmas in a variety of animal species are known to
produce chronic and primarily silent infections. In addition,
they have been identified as cofactors in a number of chronic
disorders in humans, including AIDS, malignant transforma-
tion, chronic fatigue syndrome, and various arthritides (6, 8,
11, 16). The findings in this study along with previous PRRSV
and M. hyopneumoniae coinfection studies suggest that the
influence of M. hypopneumoniae on viral pneumonias in pigs
varies with the individual viral agent. Further characterization
of the differences in the interaction between mycoplasmas and
viruses will ultimately improve our understanding of the mech-
anisms that result in the severe pneumonia observed in PRDC
cases.
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