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Naringenin, a natural flavanone, was first identified from extracts of the dormant peach (Prunus persica) flower buds, with

the chemical name of 5,7,4′-trihydroxyflavanone.
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1. Chronic Obstructive Pulmonary Disease

Chronic obstructive pulmonary disease (COPD), one of the most common chronic respiratory disease, is characterized by

progressive and irreversible airflow limitation resulting from the emphysematous destruction of the alveolar structure and

the remodeling and narrowing of small airways . COPD is considered as a multifactor disease, and cigarette smoking

is demonstrated as the dominant driving force for the development of the disease . Since its high prevalence, morbidity,

and mortality, COPD induces substantial economic and social burden worldwide. It is predicted that COPD will become

the third-ranked leading disease of death worldwide in 2030, and there may be over 5.4 million deaths annually from it in

2060 due to the increasing numbers of smokers and aging populations .

Clinical phenotypes of COPD vary among patients due to the differences in the age of onset, the rate of progression, the

frequency of exacerbations, and the association with comorbidities, with some patients predominantly suffering from small

airway disease, while others mainly suffer from pulmonary diseases such as emphysema . Although several treatments

of COPD, including inhaled corticosteroids, long-acting muscarinic antagonists, and long-acting β2-agonists have already

demonstrated to have a certain degree of clinical efficacy, it seems that the side effects of these currently available

therapies are unavoidable and time- or dose-dependent . In addition, the precise mechanisms of COPD pathogenesis

have not been clarified at present. Therefore, it is critical to elucidate the molecular mechanisms underlying COPD and

identify an alternative ingredient that can treat COPD with fewer side effects.

2. Naringenin and its Glycoside Naringin

Naringenin, a natural flavanone, was first identified from extracts of the dormant peach (Prunus persica) flower buds, with

the chemical name of 5,7,4′-trihydroxyflavanone  (Figure 1). As a common dietary constituent consumed by humans,

naringenin is abundantly present in citrus fruits and vegetables such as grapefruit, lemon, oranges, and tomatoes.

Naringin is a flavanone glycoside composed of naringenin and neohesperidose attached at C-7, which is partly absorbed

by gastrointestinal tracts and is mostly metabolized by gastrointestinal bacteria into naringenin after oral ingestion . Thus,

naringin is mainly introduced into the body as a form of naringenin . In recent years, accumulating studies have reported

on the potential pharmacological activities of naringenin, including beneficial effects in chronic airway disease, lung

diseases, liver diseases, cardiovascular diseases, and cancer . Evidence suggests that it had antioxidative,

anti-inflammatory, antifibrogenic, antiatherogenic, and antiproliferative bioactivities . Even though its therapeutic

effects in the treatment of COPD are seldom reported, these findings still indicate that naringenin and its glycoside

naringin appear to be full of potential therapeutic value in COPD.
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Figure 1. Chemical structure of naringenin.

The traditional concept of “one drug for one target for one disease” was the predominant paradigm in drug discovery in

the past. However, advances in systems biology suggest that complex diseases may not be effectively treatable by

interventions at single targets . As a classic method of bioinformatics, network pharmacology can save cost and time

compared with conventional experiments, and, more importantly, the core of network pharmacology is consistent with the

holistic philosophy, which contributes to overcoming complex diseases such as COPD, in a systematic manner .

Consequently, in this study, we combined literature review with network pharmacology analysis to evaluate the possible

therapeutic effect of naringenin on COPD and its underlying mechanisms, expecting to provide a promising treatment

option for COPD.
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