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Introduction

Lipofibroblasts are specialized fibroblast 
subpopulations characterized by their 
lipid storage capacity, primarily located 
in the alveolar interstitium of the lungs. 
Once considered minor structural cells, 
lipofibroblasts are now recognized as essential 
regulators of pulmonary development, 
surfactant production, and tissue repair. Their 
ability to interact with alveolar epithelial cells 
and modulate lipid metabolism positions 
them as critical players in both normal lung 
homeostasis and disease states.

Biological Functions and Mechanisms

Lipofibroblasts store neutral lipids in 
cytoplasmic droplets and transfer these lipids 
to alveolar type II epithelial cells, supporting 
surfactant synthesis crucial for reducing 
alveolar surface tension. They also secrete 
growth factors and extracellular matrix 
components, contributing to tissue structure 
and regeneration.

Emerging evidence highlights their plasticity: 
lipofibroblasts can transdifferentiate into 
myofibroblasts under stress or injury, such as 
during fibrosis, where excessive extracellular 
matrix deposition leads to impaired lung 
function. This dual capacity underscores 
their importance in balancing repair and 
pathological remodeling.

Clinical Implications

Dysfunction or depletion of lipofibroblasts 
has been implicated in a range of pulmonary 
conditions, including neonatal respiratory 
distress, chronic obstructive pulmonary 
disease (COPD), and pulmonary fibrosis. 
Therapeutic strategies aimed at preserving 
lipofibroblast function or promoting their 
regenerative activity are being explored. 
For example, interventions targeting lipid 
metabolism pathways or key signaling 
molecules like PPARγ have shown promise in 
preclinical models.

Additionally, understanding lipofibroblast 
heterogeneity may allow more precise 
therapeutic targeting, minimizing adverse 
remodeling while enhancing tissue repair and 
surfactant production.

Conclusion

Lipofibroblasts are critical mediators of lung 
health, bridging metabolic support, tissue 
repair, and structural integrity. Advances in 
cellular and molecular profiling are revealing 
their complexity, functional plasticity, and 
role in pulmonary disease. Harnessing 
lipofibroblast biology holds significant 
potential for innovative therapies aimed at 
improving lung regeneration, preventing 
fibrosis, and optimizing respiratory function. 
Continued research is essential to translate 
these insights into clinical applications.
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