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RESPIRATORY DISEASES AND LUNG REMODELING

Kazuyoshi Kuwano

Division of Respiratory Diseases, Department of Internal Medicine, The Jikei University School of Medicine

Remodeling is the fundamental process of tissue repair and regeneration after inflammation and injury in
tissues and organs. Lung diseases are closely related to aging, in which cellular senescence has important
roles in aging processes. In addition to chronic obstructive pulmonary disease (COPD) and idiopathic
pulmonary fibrosis (IPF), other pulmonary diseases are closely associated with aging. Cellular senescence is
involved in the carcinogenesis and progression of lung cancer, the susceptibility to and the severity of
pulmonary infection, and the refractoriness and severity of bronchial asthma. Lung remodeling is central to
the pathophysiology of COPD and IPF. Various stimuli induce lung injury, which results in insufficient repair
and remodeling due to complicated interaction of cells of various types. Lung remodeling is regulated by
homeostatic mechanisms, including autophagy, cellular senescence, and cell death, and is also affected by
genomes, epigenomes, and aging. When homeostasis is not maintained, various lung diseases can develop. In
COPD and IPF, insufficient autophagy and dysregulated senescence are detected and lead to tissue destruction
and fibrosis through remodeling processes. Development of novel therapy targeting dysregulated senescence

and homeostasis could be an effective strategy against devastating lung diseases, such as COPD and IPF.

(Tokyo Jikeikai Medical Journal 2023;138:43-9)
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Fig.1. Lung injury and insufficient repair lead to pathogenic remodeling

Various stimuli induce lung injury, which results in insufficient repair and remodeling due to complicated interaction of various kinds
of cells. These lung remodeling was affected by genome, epigenome and aging, and leads to various lung diseases. The remodeling
process was regulated by homeostasis including autophagy, cellular senescence, and cell death.
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Fig.2. Respiratory diseases and cellular senescence
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Respiratory diseases are closely related to aging. As well as COPD and IPF, progression of cellular senescence is involved in
carcinogenesis and progression of lung cancer, susceptibility and severity of pulmonary infection, and refractoriness and severity of
bronchial asthma.
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Fig.3. Cellular senescence

Cellular senescence was firstly found to be a phenomenon in which cell cannot divide any more after cell divided certain times.
Recently, it has been verified that DND damage, oxidative stress, activation of oncogene, and cell growth signaling, etc. can also
induce cellular senescence. Senescent cells represent flat and large shape, highly express p21 and pl6, and are positive for SA- 3
—Qal staining. Functionally, senescent cells stop cell cycle, become resistant against cell death, and secrete various cellular contents

which is called “senescence associated secretory phenotype (SASP).
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