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Perspective

ABOUT THE STUDY

Pulmonary Fibrosis (PF) is a progressive lung disorder characterized by
Excessive Extracellular Matrix (ECM) deposition, fibrosis and loss of normal
tissue architecture. The underlying pathophysiological process involves
epithelial injury, fibroblast activation and aberrant ECM remodelling. As a
result, pulmonary gas exchange is impaired, leading to significant morbidity
and mortality. Mesenchymal Stem Cells (MSCs) have garnered considerable
attention in the field of regenerative medicine due to their potential to
mitigate fibrosis through various mechanisms, including angiogenesis and

ECM remodelling.

Mesenchymal stem cells in pulmonary fibrosis

MSCs are multipotent stromal cells that can be isolated from a variety of
tissues, including bone marrow, adipose tissue and umbilical cord. These
cells possess regenerative and immunomodulatory properties that make
them ideal candidates for treating fibrotic diseases like pulmonary fibrosis.
MSCs are known to secrete a variety of bioactive molecules, including
growth factors, cytokines and extracellular vesicles (exosomes), which play

a key role in promoting tissue repair and modulating the immune response.

Angiogenesis and pulmonary fibrosis

Angiogenesis is the process by which new blood vessels are formed from
pre-existing vessels. It is critical for tissue repair and regeneration,
particularly in fibrotic diseases where impaired blood supply can exacerbate
damage. In pulmonary fibrosis, the progressive scarring of lung tissue leads
to hypoxia, which further impairs lung function and worsens disease
progression. MSCs play an important role in angiogenesis by secreting pro-

angiogenic factors, such as Vascular Endothelial Growth Factor (VEGF),

fibroblast growth factors (FGFs) and angiopoietins. These factors stimulate endothelial cell proliferation, migration

and tube formation, thereby promoting new blood vessel growth.
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Recent studies have demonstrated that MSC transplantation can improve vascularization in fibrotic lungs, which
enhances tissue oxygenation and alleviates hypoxia. For instance, animal models of pulmonary fibrosis treated with
MSCs have shown improved pulmonary vascularization, reduced hypoxic regions and increased pulmonary
perfusion. This effect is particularly important because improved angiogenesis can help restore the balance

between tissue repair and fibrosis, reducing the burden of ECM deposition and tissue scarring.

Extracellular matrix remodelling

The ECM, a complex network of proteins and glycosaminoglycan, provides structural support to tissues and
regulates cell behaviour. In pulmonary fibrosis, excessive ECM deposition leads to the stiffening of lung tissue,
impairing normal lung function. The ECM consists of components such as collagen, fibronectin and elastin and their
dysregulation contributes significantly to the progression of fibrosis.

MSCs influence ECM remodelling through the secretion of Matrix Metallo Proteinases (MMPs) and tissue inhibitors

of metalloproteinases (TIMPs). MMPs degrade components of the ECM, while TIMPs inhibit their activity.

Preclinical and clinical evidence

Preclinical studies have provided compelling evidence for the efficacy of MSC-based therapies in pulmonary
fibrosis. In rodent models of bleomycin-induced pulmonary fibrosis, MSC administration has been shown to reduce
lung fibrosis, improve lung function and enhance tissue repair. Clinical trials investigating MSC therapies in patients
with pulmonary fibrosis have also demonstrated promising results. For example, studies have reported
improvements in lung function, quality of life and reductions in fibrosis scores following MSC infusion. However, the
clinical translation of MSC therapies remains an area of active research, with challenges related to cell source,

dosage and optimal delivery methods.

CONCLUSION

MSC-mediated angiogenesis and ECM remodelling present a promising therapeutic approach for pulmonary
fibrosis. MSCs facilitate tissue regeneration by promoting vascularization and modulating the fibrotic processes
underlying disease progression. Preclinical and clinical studies indicate that MSCs can alleviate fibrosis, improve
lung function and enhance quality of life. However, further research is essential to optimize treatment protocols,
assess long-term safety and develop clinical guidelines for MSC-based therapies in pulmonary fibrosis. As the field
evolves, MSCs hold significant potential to become a cornerstone of regenerative medicine for fibrotic lung

diseases, offering hope for improved patient outcomes and treatment strategies.
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