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The appearance of the histopathological pattern of usual 
interstitial pneumonia UIP/ idiopathic pulmonary fibrosis IPF 
is characterized by heterogeneous areas of fibrosis, honeycomb 
alternating with areas of less affected or normal parenchyma and 
foci of fibroblasts (FF).

Type II pneumocyte apoptosis leads to the suppression of 
the surfactant in the alveoli of the alveolar ducts, transforming 
them into enlarged cysts. The proliferation of the bronchiolar 
epithelium within this cyst converts them into honeycomb, but 
the pathogenesis of FF is not elucidated [1].

Cool and colleagues [2] have suggested that FF are not discrete 
sites of injury or pulmonary repair, but a complex reticulum that 
is highly interconnected and extends from the pleura into the 
underlying  parenchyma.

Our interpretation of the results of Cool and colleagues is 
that apoptosis of the type II pneumocyte of the alveoli lining the 
respiratory bronchiole does not collapse due to the anatomical 
arrangement of the alveoli implanted on a bronchiolar surface and 
walls joined with neighboring alveoli. In addition, prostaglandin 
E2 that is synthesized by the type II pneumocyte is suppressed 
and favors fibroblast proliferation and FF formation [3,4]. The 
connectivity of the respiratory bronchiole alveoli explains the 
connectivity of FF. The Euler number, a connectivity index, of the 
FF and of the respiratory bronchiole alveoli must be the same. 
The alveoli along the respiratory bronchiole walls distribute 
themselves in the lung as a reticulum, as well as the FF [5]. The 
Laminin-5-ɣ2 chain, expressed in basal cells of the bronchiolar 
epithelium, may participate overlying  fibroblastic foci. The FF is 
part of the respiratory bronchiole wall and projects in its interior. 
This image in which the FF locates in the wall of the bronchiole is 
present in several articles published about IPF/UIP and support 
our hypothesis [6-17]. Our FF interpretation enhances apoptosis 
of the type II pneumocyte in the pathogenesis of IPF/UIP.

REFERENCES
1.	 Barbas-Filho JV, Ferreira MA, Sesso A, Kairalla RA, Carvalho CR, 

Capelozzi VL. Evidence of type II pneumocyte apoptosis in the 
pathogenesis of idiopathic pulmonary fibrosis (IFP)/usual interstitial 
pneumonia (UIP). J Clin Pathol. 2001; 54: 132-138.

2.	 Cool CD, Groshong SD, Rai PR, Henson PM, Stewart JS, Brown KK. 
Fibroblast foci are not discrete sites of lung injury or repair: the 
fibroblast reticulum. Am J Respir Crit Care Med. 2006; 174: 654-658. 

3.	 Taylor L, Polgar P, Mc Ateer JA, DouglasWHJ. Prostaglandin production 
by type II alveolar cells. Biochem Biophys Acta. 1977; 572: 502-508.

4.	 Huang SK, Wettlaufer SH, Chung J, Peters-Golden M. Prostaglandin E2 
inhibits specific lung fibroblast functions via selective actions of PKA 
and Epac-1. Am J Respir Cell Mol Biol. 2008; 39: 482-489.

5.	 Schreider JP, Raabe OG. Structure of the human respiratory acinus. Am 
J Anat. 1981; 162: 221-232.

6.	 Khalil N, O’Connor R. Idiopathic pulmonary fibrosis: current 
understanding of the pathogenesis and the status of treatment. CMAJ. 
2004; 171: 153-160.

7.	 Nicholson AG, Fulford LG, Colby TV, du Bois RM, Hansell DM, Wells AU. 
The relationship between individual histologic features and disease 
progression in idiopathic pulmonary fibrosis. Am J Respir Crit Care 
Med. 2002; 166: 173-177.

8.	 Katzenstein AL, Myers JL. Idiopathic pulmonary fibrosis: clinical 
relevance of pathologic classification. Am J Respir Crit Care Med. 
1998; 157: 1301-1315.

9.	 American Thoracic Society, European Respiratory Society. American 
Thoracic Society/European Respiratory Society International 
Multidisciplinary Consensus Classification of the Idiopathic Interstitial 
Pneumonias. This joint statement of the American Thoracic Society 
(ATS), and the European Respiratory Society (ERS) was adopted 
by the ATS board of directors, June 2001 and by the ERS Executive 
Committee, June 2001. Am J Respir Crit Care Med. 2002; 165: 277-304. 

10.	Maher TM, Evans IC, Bottoms SE, Mercer PF, Thorley AJ, Nicholson 
AG, et al. Diminished Prostaglandin E2 Contributes to the Apoptosis 
Paradox in Idiopathic Pulmonary Fibrosis. Am J Respir Crit Care Med. 
2010; 182: 73-82. 

11.	White ES, Lazar MH, Thannickal VJ. Pathogenetic mechanisms in usual 
interstitial pneumonia/idiopathic pulmonary fibrosis. J Pathol. 2003; 
201: 343-354.

12.	Raghu G, Collard HR, Egan JJ, Martinez FJ, Behr J, Brown KK, et al. 
An Official ATS/ERS/JRS/ALAT Statement: Idiopathic Pulmonary 
Fibrosis: Evidence-based Guidelines for Diagnosis and Management. 
Am J Respir Crit Care Med. 1011; 183: 788-824. 

13.	Katzenstein AL, Mukhopadhyay S, Myers JL. Diagnosis of usual 
interstitial pneumonia and distinction from other fibrosing interstitial 
lung diseases. Hum Pathol. 2008; 39: 1275-1294. 

14.	Gross TJ, Hunninghake GW. Idiopathic Pulmonary Fibrosis. N Engl  J 
Med. 2001; 345: 517-525.

15.	Leslie KO. Idiopathic pulmonary fibrosis may be a disease of recurrent, 

https://www.ncbi.nlm.nih.gov/pubmed/11215282
https://www.ncbi.nlm.nih.gov/pubmed/11215282
https://www.ncbi.nlm.nih.gov/pubmed/11215282
https://www.ncbi.nlm.nih.gov/pubmed/11215282
https://www.ncbi.nlm.nih.gov/pubmed/16799077
https://www.ncbi.nlm.nih.gov/pubmed/16799077
https://www.ncbi.nlm.nih.gov/pubmed/16799077
http://www.sciencedirect.com/science/article/pii/0005276079901577
http://www.sciencedirect.com/science/article/pii/0005276079901577
https://www.ncbi.nlm.nih.gov/pubmed/18421013
https://www.ncbi.nlm.nih.gov/pubmed/18421013
https://www.ncbi.nlm.nih.gov/pubmed/18421013
https://www.ncbi.nlm.nih.gov/pubmed/7315750
https://www.ncbi.nlm.nih.gov/pubmed/7315750
https://www.ncbi.nlm.nih.gov/pubmed/15262886
https://www.ncbi.nlm.nih.gov/pubmed/15262886
https://www.ncbi.nlm.nih.gov/pubmed/15262886
https://www.ncbi.nlm.nih.gov/pubmed/12119229
https://www.ncbi.nlm.nih.gov/pubmed/12119229
https://www.ncbi.nlm.nih.gov/pubmed/12119229
https://www.ncbi.nlm.nih.gov/pubmed/12119229
https://www.ncbi.nlm.nih.gov/pubmed/11790668
https://www.ncbi.nlm.nih.gov/pubmed/11790668
https://www.ncbi.nlm.nih.gov/pubmed/11790668
https://www.ncbi.nlm.nih.gov/pubmed/11790668
https://www.ncbi.nlm.nih.gov/pubmed/11790668
https://www.ncbi.nlm.nih.gov/pubmed/11790668
https://www.ncbi.nlm.nih.gov/pubmed/11790668
https://www.ncbi.nlm.nih.gov/pubmed/20203246
https://www.ncbi.nlm.nih.gov/pubmed/20203246
https://www.ncbi.nlm.nih.gov/pubmed/20203246
https://www.ncbi.nlm.nih.gov/pubmed/20203246
https://www.ncbi.nlm.nih.gov/pubmed/14595745
https://www.ncbi.nlm.nih.gov/pubmed/14595745
https://www.ncbi.nlm.nih.gov/pubmed/14595745
https://www.ncbi.nlm.nih.gov/pubmed/21471066
https://www.ncbi.nlm.nih.gov/pubmed/21471066
https://www.ncbi.nlm.nih.gov/pubmed/21471066
https://www.ncbi.nlm.nih.gov/pubmed/21471066
https://www.ncbi.nlm.nih.gov/pubmed/18706349
https://www.ncbi.nlm.nih.gov/pubmed/18706349
https://www.ncbi.nlm.nih.gov/pubmed/18706349
https://www.ncbi.nlm.nih.gov/pubmed/22136526


Central
Bringing Excellence in Open Access





Capelozzi et al. (2017)
Email:  

Clin Res Pulmonol 5(1): 1040 (2017) 2/2

Barbas Filho JV, Capelozzi V (2017) Fibroblast Foci (FF) Revisited. Clin Res Pulmonol 5(1): 1040.

Cite this article

tractional injury to the periphery of the aging lung: a unifying 
hypothesis regarding etiology and pathogenesis. Arch Pathol Lab Med. 
2012; 136: 591-600.

16.	Visscher DW, Myers JL. Histologic spectrum of idiopathic interstitial 
pneumonias. Proc Am Thorac Soc. 2006; 3: 322-329. 

17.	Chilosi M, Zamò A, Doglioni C, Reghellin D, Lestani M, Montagna L, 
et al. Migratory marker expression in fibroblast foci of idiopathic 
pulmonary fibrosis. Respir Res. 2006; 7:95.

https://www.ncbi.nlm.nih.gov/pubmed/22136526
https://www.ncbi.nlm.nih.gov/pubmed/22136526
https://www.ncbi.nlm.nih.gov/pubmed/22136526
https://www.ncbi.nlm.nih.gov/pubmed/16738196
https://www.ncbi.nlm.nih.gov/pubmed/16738196
https://www.ncbi.nlm.nih.gov/pubmed/16813649
https://www.ncbi.nlm.nih.gov/pubmed/16813649
https://www.ncbi.nlm.nih.gov/pubmed/16813649

	Fibroblast Foci (FF) Revisited
	References

