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Neutrophil and M2—polarized Macrophage Infiltration, Expression of IL-8 and Apoptosis
in Mycoplasma hyopneumoniae pneumonia in Swine
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Mycoplasma hyopneumoniae (Mhp) is the primary cause of swine enzootic pneumonia
(SEP) and one of the pathogens in the porcine respiratory disease complex. Mhap causes
chronic respiratory disease and poor health, reducing average daily weight gain and
creating severe economic losses in the pig industry worldwide. The typical lung
macroscopic lesion is pale to dark red consolidation of the cranioventral lung lobes.
The histological changes in SEP are bronchus associated lymphoid tissue (BALT)
hyperplasia. However, the pathogenicity of MAp remains to be fully elucidated and
the effect of MhAp cytotoxicity on apoptosis, requires further investigation.
The interaction between MAp and airway epithelial cells can result in epithelial
damage and ciliostasis, which orchestrates numerous cytokines, leading to pneumonic
lesions. Many cytokines have been reported to play a crucial role in the inflammatory
process and the immunoregulatory system, including interleukin (IL)-1ea, IL-18,
tumour necrosis factor—alpha (TNF-« ), IL-6, IL-8, IL-10, IL-12 and interferon—gamma
(IFN—» ). However, reports of natural disease remain limited, and the pathogenesis
has not been fully elucidated. Other changes, such as the presence of an M2-polarized
macrophage subpopulation and the expression of anti—inflammatory cytokines in the
later stages of infection, require further investigation as they might influence
the progression of disease. The aim of this study was to relate the histological and
IHC features of lung lesions in pigs with naturally acquired SEP to apoptosis
expression of IL-8, IL-10, IL-12 and IFN— and MAp load

Fifteen consolidated lungs, typical of SEP, were collected from crossbred gilts

(F1) at a slaughterhouse in southern Kyushu, Japan. Pink to dark red consolidated




lung tissue representing >10% of the total lung area were collected. The proportion
of the affected area of lung (%) was measured and scored using the online software
Image]J. Fresh lung samples were homogenized and performed DNA and RNA extraction.
The DNA and RNA extracted from the fresh lung tissue samples were used to check for
the presence of other swine pneumonia pathogens (Actinobacillus pleuropneumoniae,
Haemophillus parasuis and Pasteurella multocida) by PCR. The nested PCR was used
to detect porcine respiratory and reproductive syndrome (PRRS) virus. Multiplex PCR
was used to detect Mhp and Mycoplasma hyorhinis. Real-time PCR was used to quantify
Mhp in the lung samples. The formalin fixed samples were processed and stained with
haematoxylin and eosin (HE) and Alcian blue for microscopic examination.
Microscopic lesions were semi—quantitatively scored from + to ++++, and three
important lesions were also evaluated distribution and scored: peribronchiolar
lymphoid hyperplasia, accumulation of cellular exudate in the airways, including
bronchial and bronchiolar lumina and alveolar spaces, and interstitial pneumonia.
IHC was performed to detect Mhp antigen, cellular infiltration, including
CD163/CD204-1abelled M2-polarized macrophages, CD3-labelled T lymphocytes and
CD20-1abelled B lymphocytes, apoptosis and cytokines, including IL-8, IL-10, IL-12
and IFN— . All markers were analyzed for statistically correlation.

Results, fifteen lung samples were positive for Mhp. Histopathological

examination of the 1lung tissues revealed moderate to severe suppurative
bronchopneumonia with prominent BALT hyperplasia, and perivascular and
peribronchiolar lymphocytic infiltration. Airway and alveoli were filled with
neutrophils and pulmonary alveolar macrophages. IHC results, Mhp antigen was
consistently detected on the surface of bronchial and bronchiolar epithelium and
also seen within phagocytic inflammatory cells, including neutrophils and a few
macrophages. B lymphocytes were more intense than T Ilymphocytes. Almost all
Iba—-1-labelled pulmonary alveolar macrophages were also strongly immunopositive for
CD163 and CD204 that represented M2—polarized macrophages. Neutrophils were the most
frequently immunolabelled by caspase 3 within the lesions. Lymphocytes in the 1ymphoid
follicle and alveolar macrophages were detected in a few areas. Interestingly, the
bronchial-bronchiolar epithelial cells, which were associated with the M#Ap antigen
on the luminal surface, were labelled by caspase3d in multiple areas. The intensity
of Mhp immunolabelling and number of CD163/CD204-positive macrophages were
correlated with the #Ap load in lung tissue (r = 0.87, 0.56, P <0.05). IL-8
immunolabelling correlated with MAp load, Mhp immunolabelling and histological
lesion score (r = 0.70, 0.66, 0.64, P <0.05), respectively. Apoptosis was seen




in neutrophils and macrophages in alveolar spaces and was correlated with Map
load (r=0.62, P<0.05).Alveolar macrophages were labelled most intensely by IL-10,
withmild to moderate cytoplasmic labelling and strong labelling at the cell membrane.
Discussion and conclusions, BALT and peribronchiolar lymphoid hyperplasia are
characteristic lesions of MAp infection. In addition, numerous accumulations of
inflammatory cells, including neutrophils and macrophages, were observed in alveoli.
Infiltration with these cells was consistent with increasing histological scores.
Our observations emphasize that neutrophils and some bronchial and bronchiolar
epithelial cells can express IL-8, which is related to the M#hp load in lung tissue
CD163 and CD204 have been used as markers for M2-polarized macrophages. The
expression of both markers in uniform macrophage populations in our study
reflected M2-polarized macrophages. It is presumed that the marked upregulation
of CD163— and CD204— labelled M2-polarized macrophages relates to IL-10 expression
in such circumstances. In this study, apoptosis was demonstrated by in various cell
types, including neutrophils, pulmonary alveolar macrophages, and lymphoid cells
Apoptosis was strongly correlated with the MAp load in lung tissue. Interestingly,
there was also evidence of apoptosis bronchial and in bronchiolar epithelial cells
in some regions that colocalized with the presence of Mhp organisms. Our results
show that Mhp interaction with host cells might induce apoptosis and take part in

the pathogenesis
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