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INTRODUCTION: Nerve bundle density around endometriosis (local neurogenesis) has been found to be associated with 

more pain, and in turn, nerve bundle density was associated with higher Nerve Growth Factor (NGF) expression by 
endometriosis glands/stroma. Interleukin 1 β (IL-1β), a potent pro-inflammatory cytokine, is expressed in endometriotic 
tissue and is known to be associated with elevated NGF expression in several disease models such as neuropathic pain and 
rheumatoid arthritis. Anakinra is a drug that inhibits IL-1β receptor, which has been used to treat rheumatoid arthritis. We 
hypothesized that IL-1β could stimulate NGF expression in endometriotic cells and promote nerve formation in vitro, which in 
turn could be inhibited by Anakinra.  
MATERIALS/PATIENTS AND METHODS: This study was approved by REB of University of British Columbia (H13-02563). 
Endometriotic tissues was surgically removed from women with ovarian endometriosis (n=8), dissected to small pieces, and 
subjected to primary cell culture after Collagenase digestion. Cells with 99% positive for Vimentin (stromal cells, n=4) were 
included in our study and were treated with IL-1β alone or in combination with Anakinra, small inference RNA (siRNA) 
against IL-1β receptor, siRNA against transcription factor c-FOS, or NGF neutralizing antibody. The mRNA levels of NGF 
and c-FOS were examined by reverse transcription PCR, and the protein levels of these targets were investigated by 
Western blot and/or ELISA. In addition, the cellular localization of phosphorylated-c-FOS was examined by 
immunofluorescent microscopy. Moreover, supernatants of IL-1β treated endometriotic stroma cells were collected and 
added to mouse pheochromocytoma PC-12 cell culture, and neurite growth of PC-12 cells were examined by 
immunofluorescent microscopy.  
RESULTS: IL-1β significantly increased the mRNA and protein levels of NGF and c-FOS, as well as the protein levels and 

nucleus accumulation of phosphorylated-c-FOS, in endometriosis stromal cells. This IL-1β induced expression was 
attenuated by Anakinra, siRNA against IL-1β receptor, and siRNA against c-FOS. In addition, supernatant from IL-1β treated 
endometriosis stromal cells significantly stimulated PC-12 neurite growth compare to control. Importantly, both Anakinra and 
NGF neutralizing antibody attenuated this PC-12 neurite growth induced by supernatant from IL-1β treated endometriotic 
cells.  
CONCLUSIONS: Anakinra inhibits IL-1β-induced NGF expression in endometriotic stromal cells, and also suppresses 
neurogenesis in a PC-12 model. These findings point to IL-1β inhibition, via Anakinra or other drugs, as a potential novel 
treatment option for endometriosis-associated pain.  
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