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A prominent feature of fibrotic tissue in general and, lungs in particular, is fibroblast proliferation 
and accumulation. In patients overcoming fibrosis, apoptosis limits this excess cell growth. We 
have previously shown resistance to Fas-induced apoptosis of primary lung fibroblasts from mice 
with bleomycin-induced lung fibrosis, their escape from immune surveillance and uninterrupted 
accumulation, in spite of overexpression of Fas death receptor. Cellular FLICE-like inhibitory 
protein (c-FLIP) is a regulator of cell death receptor-induced apoptosis in many cell types. We 
aimed to determine c-FLIP levels in myofibroblasts from fibrotic lungs and to directly assess c-
FLIP’s role in apoptosis and proliferation of primary lung myofibroblasts. c-FLIP levels were 
determined by apoptosis gene array, flow cytometry, Western blot, and immunofluorescence 
before and after downregulation with a specific siRNA. Apoptosis was assessed by caspase 
cleavage in Western blot and by Annexin V affinity labeling following FACS and tissue 
immunofluorescence. Proliferation was assessed by BrdU uptake, also using FACS and 
immunofluorescence. We show that myofibroblasts from lungs of humans with IPF and from 
bleomycin-treated, vs. normal saline-treated mice, upregulate c-FLIP levels. Using the animal 
model, we show that fibrotic-lung myofibroblasts divert Fas signaling from apoptosis to proliferation 
and that this diversion requires involvement of the TRAF signaling molecule and NFκB signaling 
pathway. c-FLIP downregulation reverses the effect of Fas activation, causing increased apoptosis 
and decreased proliferation, and diminished recruitment of TRAF to the DISC complex. This 
indicates that c-FLIP is essential for myofibroblast accumulation and may serve as a potential 
target to manipulate tissue fibrosis. 
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