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研究成果の概要（和文）：糖尿病や肺喘息における縦隔関連リンパ組織（ MFALCs）の発達の程度や病的な肺障
害を明らかにした（Elewa et al. 2021, Micros Microanal Int.; 2021 J. Mol. Sci.）。また、自己免疫誘発
肺病変におけるMFALCsの発生と肺傷害に対するデキサメタゾンまたはブレオマイシンのいずれかの影響を報告し
た（Elewa et al. Front. Immunol. 2021; Micros Microanal 2022; Int. J. Mol. Sci.2022) 。また、30篇以
上の共著論文を公表した。

研究成果の概要（英文）：The pathological Alternations of mediastinal fat-associated lymphoid 
clusters (MFALCs) and lung injury following metabolic disorder (diabetes induction) (Elewa et al. 
2021, Microscopy and microanalysis) and asthma induction (Elewa et al. 2021, Int. J. Mol. Sci.) were
 revealed. Furthermore, we could clarify the impact of either dexamethasone or bleomycin on the 
degree of lung injury and MFALCs development in autoimmune-induced lung lesions. From the data 
analysis of these experiments, I could publish in three high-impact Journals (Elewa et al. 2021, 
Front. Immunol.; Elewa et al. 2022, Microscopy and Microanalysis; Elewa et al. 2022, Int. J. Mol. 
Sci.). Also, through collaborative research with other researchers within my lab and other 
institutions inside Japan and outside Japan, and from this collaboration, I could publish the data 
in 30 high impacted Journals.

研究分野： Immunity and lung lesions

キーワード： lung injury　MFALCs　streptozoticin　Lung asthma　diabetes　Bleomycin　autoimmune diseases　i
mmune cells

  １版

令和

研究成果の学術的意義や社会的意義
We clarified the impact of MFALCs targeting in the revealing of lung injury in several mice models.
Therefore, this study could open the bright future of human respiratory diseases by introducing 
innovative therapeutic strategies for respiratory diseases 

※科研費による研究は、研究者の自覚と責任において実施するものです。そのため、研究の実施や研究成果の公表等に
ついては、国の要請等に基づくものではなく、その研究成果に関する見解や責任は、研究者個人に帰属します。
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１．研究開始当初の背景 

 

Mediastinal fat-associated lymphoid clusters (MFALCs) are novel lymphoid clusters that 
I discovered to be associated with the mediastinal adipose tissue in the chest and 
characterized by their unique content of innate lymphoid cells (natural helper cells) 
of that play an important role in the pathogenesis of many chest cavity diseases (Elewa 
et al., Cell Tissue Res 2014). Our previous reports revealed a correlation between 
MFALCs development and the pathogenesis of lung injury using several (including 
genetic autoimmune disease mouse models (Elewa et al., Immunol. 2016; autoimmunity 
2017); aseptic conditions such as bleomycin induced-pneumonitis mouse model (Elewa 
et al., Front. Immunol. 2018); septic condition such as Mycoplasma pulmonis infection 
in mice (Boonyarattanasoonthorn et al., Infection, Genetics, and Evolution 2019). My 
data suggests a potentially important role for MFALCs in the intrapleural 
environment, but their functional role in the pathogenesis of respiratory diseases that 
requires innovative strategies for their treatment such as lung asthma and lung cancer 
remain unclear. Furthermore, the impact of anti-inflammatory medication on the 
amelioration of lung lesions via targeting MFALCs in autoimmune mice models is not 
yet clarified. Therefore, I suggested that such clusters could play an important 
role in the progression of chronic respiratory diseases via the crosstalk with 
MFALCs immune cells. Furthermore, targeting MFALCs inactivation in 
autoimmune diseases could improve lung injury. Therefore, further 
investigations are required to examine our hypothesis (Fig. 1).  

 

 

 

 

 

 

 

 

 

２．研究の目的 

 

Our investigation aims to elucidate the functional contribution of MFALCs in 
the pathogenesis of chronic respiratory diseases using mice models. Additionally, 
our aim is to clarify if targeting MFALCs regression in autoimmune diseases 
could contribute to the amelioration of lung injury. Moreover, our study aimed to 
examine the pathological contribution of MFALCs and their role in lung cancer 
progression in the metastatic lung melanoma mice model. Therefore, our study 
could present cutting-edge research in innate immunity that could help to 
update FALCs immunity and clarify the pathogenesis of several respiratory 
diseases that require innovative therapeutic approaches.  

 

 

 

３．研究の方法 

 
Various mouse models for respiratory diseases were induced and examined in this 
study to clarify what kind of diseases could alter MFALCs. Such mouse models 
include aseptic lung asthma mice models (e.g. following intranasal administration of 



papain), and genetic autoimmune disease mice models. Also, we examined the 
ameliorative effect of dexamethasone and the impact of bleomycin on the 
development of MFALCs and lung injury in autoimmune disease models. 
Additionally, a lung cancer mice model was induced. And immune cells in the 
MFALCs and within the vicinity of lung cancer were analyzed in early and late stages 
to characterize the microenvironmental changes in both early and late lung cancer. 
Histopathological examination including immunohistochemical analysis and gene 
expression of MFALCs and lung, and immune characterization in MFALCs are 
compared between control and diseased groups. Furthermore, pathological 
correlations between lung pathological scores (e.g. immune cell infiltration, alveolar 
structures) and MFALC structural changes (e.g. size, cell population) are clarified. 
Furthermore, a histomorphometric and immunological investigation was performed 
on the mesentery and chicken air sacs of chicken for the occurrence of lymphoid 
clusters in association with the adipose tissue.  

 
 
 
４．研究成果 
 

Through our study, we could address the following points (Fig. 1):  
- Possible crosstalk of the immune cells within the lung and MFALCs in the acute  
inflammatory lung asthma-like mouse model following intranasal administration of 
papain (Elewa et al, Int. J. Mol. Sci.  2021). 
- Dual effect of bleomycin on histopathological features of lungs and mediastinal fat-
associated lymphoid clusters in an autoimmune disease mouse model (Elewa et al., 
Front. Immunol. 2021). We also revealed the histopathological impact of bleomycin 
on lung injury and the development of MFALCs in the lymphoproliferative mouse 
model (Elewa et al, Microscopy and Microanalysis 2022). 
- The ameliorative effect of dexamethasone on the autoimmune disease lung injury 
via targeting the regression of MFALCs (Elewa et al., Front. Immunol. 2022).   
- Additionally, we revealed the microenvironmental changes of MFALCs and lungs in 
the early and late stages of metastatic lung melanoma induction (Elewa et al. 
Microscopy and Microanalysis 2023).  
- Furthermore, through our histopathological examination of the chicken air sacs and 
mesentery, we could report a novel immunological role through the localization of 
lymphoid clusters (Elewa et al. Microscopy and Microanalysis 2023).  
- Also, through collaborative research on lumpy skin disease in cattle, we could 
characterize the cellular infiltration, cytokines, and histopathology of skin lesions 
associated with different clinical forms and stages of the disease (Elewa et al. 
Comparative Immunology, Microbiology, and Infectious Diseases 2022).  
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