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------------------------------------- 
Introduction: Deep infiltrating endometriosis, now renamed to be adenomyosis externa or simply deep endometriosis (DE), 
has abundant fibromuscular content much higher than that of ovarian endometrioma (OE). However, the underlying cause(s) 
responsible for this difference so far has been elusive. Aside from endometriotic epithelial and stromal cells that underwent 
epithelial-mesenchymal transition (EMT), fibroblast-to-myofibroblast transdifferentiation (FMT), and smooth muscle 
metaplasia (SMM), other cells in the lesional microenvironment may also play a role. Mesothelial cells line the pleural and 
peritoneal cavity, and are also part of internal reproductive organs. We recently identified sensory nerve fibers as a facilitator 
in lesional development through the release of neuropeptides. We also found in a mouse DE model that mesothelial cells 
may also participate lesional development through mesothelial-mesenchymal transition or MMT, a cellular process akin to 

EMT. In this study, we undertook to test the hypothesis that MMT is also responsible for lesional f ibrogenesis in 
endometriosis in humans.  
Materials and methods: In in vitro experiments, we evaluated morphological changes, gene and protein expression levels, 
migratory and invasive propensity, cellular contractility, and collagen production for human pleural metothelium cell line 
MeT-5A and human peritoneal mesothelial cell HMrSV5. Suspecting that transforming growth factor β1 (TGF-β1) and 
platelet-derived growth factor receptor (PDGFR) may be involved in the induction of MMT, we used A83-01, a TGF-β1 
inhibitor, and imatinib, a PDGFR inhibitor, to neutralize TGF-β1 and PDGFR, respectively. In addition, histochemistry and 
immunohistochemistry analyses were performed for endometriotic tissue samples from patients with laparoscopically 

diagnosed and histologically confirmed DE (n=30) and OE (n=30).  
Results: Endometriotic lesions clearly exhibited signs consistent with MMT, especially in DE lesions. Activated platelets, 
through the induction of TGF-β1 and/or PDGFR signaling pathway, induced MMT in human pleural as well as peritoneal 
mesothelial cells, resulting in increased migratory and invasive propensity, cellular contractility, and collagen production. 
Prolonged exposure of mesothelial cells to activated platelets induced increased expression of α-SMA, desmin, F-actin, and 
smooth muscle myosin heavy-chain. Neutralization of TGF-β1 and/or PDGFR abolished these changes. In endometriotic 
tissue samples, DE lesions had significantly higher staining levels of calretinin that was co-localized with α-SMA, 
concomitant with higher lesional fibromuscular content than that of OE lesions. The staining levels of calretinin correlated 
positively with the staining levels of α-SMA, as well as the extent of lesional fibrosis in DE lesions. 
Conclusion: This study rounds up another culprit in aiding and abetting the progression of endometriosis, and provides the 
first piece of evidence that MMT play a role in facilitating the development and fibrogenesis of endometriosis. It explains as 
why DE frequently have higher fibromuscular content than that of OE, and highlights the importance of lesional 
microenvironment in shaping the lesional fate. 
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