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Abstract of thesis:

This doctoral thesis presents two novel eosinophil-driven murine models for allergic
bronchopulmonary aspergillosis (ABPA) and idiopathic pulmonary fibrosis (IPF) employing the
spontaneously eosinophilic Yama mouse strain. ABPA and IPF, despite being triggered by distinct causes—
fungal hypersensitivity and repetitive epithelial injury, respectively—exhibit shared clinical characteristics,
such as chronic inflammation, abnormal tissue remodeling, and advancing fibrosis. Eosinophils have
become essential mediator cells in both allergic and non-allergic pulmonary disorders. Although, their
specific role in chronic lung fibrosis remains insufficiently understood.

The Yama strain, distinguished by persistent, IL-5—independent peripheral eosinophilia, offers a
distinctive biological background to examine eosinophil function without dependence on genetic
modification or external cytokine activation. These investigations were conducted to elucidate the role of
intrinsic eosinophilia in modulating inflammatory pathways, Th2-mediated immune responses, epithelial
damage, and fibrotic remodeling in two separates yet physiologically related disease models. This
dissertation utilizes the Yama mouse in an allergen-induced ABPA model and a repeated bleomycin-induced
IPF model to clarify prominent eosinophil-dependent pathways contributing to chronic pulmonary diseases
and to identify potential TGF-pf—independent mechanisms of fibrosis relevant to human disease.

The ABPA study demonstrated that sensitization and challenge with the Aspergillus fumigatus
allergen Asp f1 resulted in sustained peripheral eosinophilia, increased serum IgE levels, and significant
airway remodeling in Yama mice. In comparison to BALB/c mice, Yama mice demonstrated significantly
heightened goblet cell hyperplasia, mucus obstruction, peribronchial inflammation, and collagen
accumulation. Differential gene expression analysis demonstrated substantial elevation of Th2-associated
cytokines (IL-4, IL-5, IL-6, IL-13) and Collal, but TGF-f expression exhibited minimal change. The data
suggest that airway fibrosis in Yama mice primarily occurs via TGF-pf—independent mechanisms, possibly
facilitated by IL-13 and eosinophil-derived mediators, including eosinophil cationic protein. The findings
confirm the Yama strain as a reliable and physiologically optimal model that mirrors the
immunopathological characteristics of severe human ABPA.

In the TIPF model, repeated intranasal administration of bleomycin resulted in enduring and

progressive lung fibrosis in Yama mice, exceeding the temporary and self-resolving fibrotic response seen
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in C57BL/6 controls. Yama mice exhibited significant interstitial thickening, many fibroblastic foci,
alveolar collapse, and considerably elevated collagen deposition. In accordance with the ABPA findings,
Yama mice exhibited significant overexpression of Th2 cytokines (IL-4, IL-5, TL.-13), sustained elevation
of IL-6, and increased expression of Collal. Notably, although fibrosis was severe, TGF-3 expression rose
only marginally, indicating that fibrogenesis in this model is primarily influenced by alternate profibrotic
pathways involving eosinophil-derived proteins and Th2/IL-6 signaling, rather than traditional TGF-B—
dependent processes. This observation illustrates the variability of pathogenic mechanisms in human IPF,
where TGF-f activity does not consistently correspond with disease severity.

These investigations collectively illustrate that spontaneous eosinophilia markedly enhances both
allergic and non-allergic fibrotic processes, emphasizing eosinophils as pivotal effector cells that connect
inflammation with the structural remodeling of pulmonary tissue. The Yama mouse serves as a robust and
adaptable preclinical model for investigating eosinophil-mediated pathways in chronic lung illness,

potentially aiding in the formulation of targeted therapies approaches for eosinophil-related fibrosis.
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