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Abstract 

Transforming Growth Factor-beta 1 (TGF-β1) is a multifunctional 

cytokine involved in various cellular processes, including cell 

proliferation, differentiation, apoptosis, and the formation of the 

extracellular matrix. Chronic Obstructive Pulmonary Disease (COPD) is 

a common respiratory disease characterized by airflow limitation and 

lung tissue destruction. In recent years, increasing evidence has 

suggested that TGF-β1 plays a significant role in the pathogenesis 

of COPD. This paper reviews the latest research on the association 

between TGF-β1 and COPD, exploring the functions of TGF-β1 in COPD 

and its potential as a therapeutic target. 
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1. Introduction 

Chronic Obstructive Pulmonary Disease (COPD) is a leading cause of 

chronic respiratory diseases worldwide. Its primary pathological 

features include airway inflammation, airway remodeling, and lung 

parenchyma destruction. Although smoking is the main risk factor for 

COPD, genetic and molecular mechanisms also play crucial roles in the 

onset and progression of the disease. Transforming Growth Factor-beta 
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1 (TGF-β1) is a multifunctional cytokine with essential roles in 

many biological processes, especially in fibrosis and tissue repair. 

In recent years, the role of TGF-β1 in COPD pathophysiology has 

garnered significant attention. 

2. Biological Functions of TGF-β1 

TGF-β1 is a highly conserved cytokine expressed in various cell 

types and mediates signal transduction through TGF-β receptors 

(TGFβR). The primary functions of TGF-β1 include regulating cell 

proliferation, differentiation, migration, and apoptosis. 

Additionally, TGF-β1 plays a critical role in the formation and 

remodeling of the extracellular matrix (ECM). TGF-β1 induces the 

expression of downstream genes by activating SMAD-dependent and SMAD-

independent pathways, thereby regulating cell behavior and tissue 

structure. 

3. Mechanisms of TGF-β1 in COPD 

TGF-β1 plays a crucial role in COPD through the following 

mechanisms: 

3.1 Airway Remodeling 

Airway remodeling is one of the essential pathological features of 

COPD. TGF-β1 promotes the proliferation and differentiation of 

fibroblasts, leading to excessive deposition of the extracellular 

matrix, which causes airway wall thickening and airway narrowing. 

Studies have shown that the expression of TGF-β1 is significantly 

increased in the airway tissues of COPD patients and is positively 

correlated with the severity of airway remodeling. 

3.2 Lung Fibrosis 

Lung fibrosis is a common complication in the later stages of COPD. 

TGF-β1 is a critical mediator of fibrosis, promoting the conversion 

of fibroblasts into myofibroblasts and the synthesis of collagen and 

other extracellular matrix components, leading to lung tissue 

stiffness and loss of function. TGF-β1 regulates the expression of 

fibrosis-related genes, such as COL1A1 and α-SMA, through the SMAD 

signaling pathway, thereby promoting the progression of lung 

fibrosis. 

3.3 Inflammatory Response 



The role of TGF-β1 in the inflammatory response is dual. On the one 

hand, TGF-β1 can inhibit the activation of inflammatory cells and 

the release of cytokines, exhibiting anti-inflammatory effects. On 

the other hand, TGF-β1 can enhance local inflammation by promoting 

the deposition of the inflammatory extracellular matrix. In COPD 

patients, TGF-β1 may be involved in maintaining chronic airway 

inflammation by regulating the activity of macrophages and 

neutrophils. 

4. TGF-β1 Gene Polymorphisms and COPD Susceptibility 

Polymorphisms in the TGF-β1 gene (such as C-509T and T869C) have 

been shown to be associated with COPD susceptibility and severity. 

These polymorphisms may alter the level or function of TGF-β1 

expression, thereby affecting the extent of airway remodeling and 

fibrosis, influencing the clinical manifestations of COPD. Specific 

genotypes have demonstrated higher COPD risk among smokers, 

highlighting the importance of gene-environment interactions in the 

development of COPD. 

5. Potential of TGF-β1 as a Therapeutic Target for COPD 

Given the critical role of TGF-β1 in COPD pathogenesis, inhibiting 

the TGF-β1 signaling pathway is considered a potential strategy for 

treating COPD. Several TGF-β1 inhibitors, such as TGF-β1 

neutralizing antibodies and TGF-β receptor inhibitors, have been 

developed. These drugs have shown some efficacy in animal models, but 

clinical application still faces challenges, such as systemic 

inhibition of TGF-β1, which may lead to immunosuppression and 

incomplete reversal of fibrosis. Therefore, future research needs to 

further optimize the selectivity and safety of these drugs. 

6. Conclusion 

Transforming Growth Factor-beta 1 (TGF-β1) plays multiple roles in 

the pathophysiology of Chronic Obstructive Pulmonary Disease (COPD), 

including airway remodeling, lung fibrosis, and inflammation. 

Polymorphisms in the TGF-β1 gene may influence COPD susceptibility 

and disease progression. Although the potential of TGF-β1 inhibitors 

in COPD treatment has been preliminarily confirmed, further research 

is needed for their clinical application. Future studies should focus 

on the precise regulation of the TGF-β1 signaling pathway to develop 

more effective and safer therapeutic methods. 
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This paper reviews research on the association between TGF-β1 and 

COPD, exploring the mechanisms of TGF-β1 in COPD and its potential 

as a therapeutic target. Future studies should further investigate 

the precise role of TGF-β1 in COPD pathology and develop more 

effective treatment strategies. 
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