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A Mouse Model of Chronic Rhinosinusitis Induced by Streptococcus Pneumoniae

Byung Hoon Ahn, MD!, Youn Ho Park, MD!, Dong Eun Kim, MD!, In Hyuk Song, MD',
Young Jin Nam, MD!, Sung Il Nam, MD', Sang Pyo Kim, MD? and Nam Hee Ryoo, MD?
'Department of Otolaryngology; *Pathology; *Laboratory Medicine, School of Medicine, Keimyung University, Daegu, Korea

ABSTRACT

Background and Objectives : A mouse has a great potential to be used in studying genetics and inflammatory process of the
rhinosinusitis. The aim of this study was to observe effects of experimentally induced chronic rhinosinusitis on histopathology of
the sinonasal mucosa in a mouse and to develop a chronic form of rhinosinusitis. Materials and Method : Thirty five, six-week
old male C57BL/6 mice were used as follows : 7 normal controls without intervention, 7 Sham operated controls, 7 animals
with ostial obstruction alone using Merocel, 7 animals implanted with Merocel plus 106 colony forming unit (CFU)/mL of
Streptococcus pneumoniae and 7 animals implanted with Merocel plus 10 CFU/mL of S. pneumoniae. Six weeks after
intervention, the animals were sacrificed and serially sectioned at 1 mm intervals and stained with Hematoxylin and Eosin.
Results : Increased epithelial thickness, goblet cell hyperplasia, epithelial disarray and inflammatory infiltration were observed
in the experimental sinuses packed with Merocel alone or Merocel with bacterial inoculation, especially at the nasal septal area.
However, there were no significant differences between the Merocel only inserted group and Merocel and bacteria inoculated
group. Conclusion : Maxillary sinus ostial obstruction or ostial obstruction with S. pneumoniae inoculation induced chronic
rhinosinusitis in C57BL/6 mice as indicated by the histologic change. This study could be used as a model of chronic rhino-
sinusitis for further study. (Korean J Otolaryngol 2006;49:52-9)
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Fig. 1. Three areas of investigation in group | mousel lateral wall
of maxillary sinus (A), superior furbinate (B) and nasal septum
(C)(H &E, original magnification x 20).
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Fig. 2. Light micrograph of the nasal septal mucosa in group V
shows how to measure the epithelial thickness (H & E, original
magnification x 1000).

Fig. 3. Light micrographs of the nasal septal mucosa in group V.
Right nasal septum (black arowhead) has abundant goblet
cells than left side (H & E, original magnification x 400).
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Fig. 4. Light micrograph of the nasal septal mucosa in group V
shows luminal inflammatory cells (black arrowhead), epithelial
thickening and disarray (empty arrowhead)(H & E, original
magnification x 400).

Fig. 5. Light micrographs of the sinonasal mucosa
in group Il shows luminal inflammatory cells,
epithelial thickening and disarray. BO Lateral wall
of maxillary sinus. CO Superior turbinate. DO Nasal
septum (H & EO A, original magnification x 200
B, C, D, original magnification x 400).

Fig. 6. Light micrographs of the sinonasal mucosa
in group IV shows ostial obstruction by Merocel of
the right nasal cavityd Luminal and submucosal
inflammatory cells infiltration, epithelial thickening
and disarray. BO lateral wall of maxillary sinus. CO
superior turbinate. DO nasal septum (H & EO A, ori-
ginal magnification x 200 B, C, D, original magni-
fication x 400).
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Fig. 7. Comparison of right and left sinus mean epithelial thickness by group. Group | indicates normal controlstl Group Il sham-
operated controlsd Group il Merocel onlyd Group IV Merocel plus 106 CFU/mL of S. pneumoniael Group V Merocel plus 108
CFU/mL of S. pneumoniae. LWO lateral wall, STO superior turbinate, NSO nasal septum. *p<0.05.
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Fig. 8. Epithelial thickness of right sinus by group. Group | indicates normal controlstl Group Il sham-operated controlstl Group Il
Merocel onlyd Group IV Merocel plus 10¢ CFU/mL of S. pneumoniael Group V Merocel plus 108 CFU/mL of S. pneumoniae. LWO
lateral wall, STO superior turbinate, NSO nasal septum. *p<0.05.
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Fig. 9. Comparison of right and left sinus mean goblet cell count by group. Group | indicates normal confrolsd Group Il sham-
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Fig. 10. Mean number of goblet cell of right sinus by group. Group | indicates normal controlsd Group Il sham-operated controls;
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Table 1. The Comparisons of epithelial disarray and inflamma-
tory cell infiltration by intervention

Group Epithelial disarray Inflasnmatory cell infiltration
Group | 0/21 ( 0.0%) 0/21 ( 0.0%)
Group Il 3/21 (14.3%) 0/21 ( 0.0%)
Group Il 11/21* (52.4%) 12/21* (57.1%)
Group IV 11/21* (52.4%) 14/21* (66.7%)
Group V 11/21* (52.4%) 11/21* (52.4%)

A number of analyzed area which has shown positive findings
/total analyzed area (%) *p<0.05
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