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【Abstract】Endometriosis is a chronic inflammatory disease related to abnormal expression of chemokines. For 

early endometriosis, we established an in vitro model of human endometriotic cyst stromal cells (ECSCs) cultured 

in three-dimensional collagen gel. According to the microarray analysis, we evaluated the gene expression profile 

of 3D cultured ECSC and identified six abnormally expressed chemokines. The expression level of these proteins 

in ECSC was significantly higher in 3D culture than in 2D culture. It is suggested that the 3D culture model of 

ECSC is more suitable for the study of endometriosis in vitro. Whereas, the present microarray data may provide a 

new platform to identify the candidate genes that are involved in the pathogenesis of endometriosis and are 

masked in conventionall 2D culture.                                          

【Materials and Methods】Ovarian endometriotic tissues were obtained from patients with regular menstrual 

cycles at the surgical treatment of ovarian endometriotic cysts. Eutopic endometrial tissues were obtained from 

premenopausal patients who had undergone hysterectomies for subserousal or intramural leiomyoma and had no 

evidence of endometriosis. All of the specimens were confirmed as being in the mid-to-late proliferative phases 

according to pathological observation and/or menstrual cycles. Total RNA from 3D-cultured and 2D-cultured 

ECSCs were extracted with a miRNeasy Mini kit and subjected to gene expression microarray analyses with a 



commercially available human mRNA microarray. CXCL1, CXCL2, CXCL3, CXCL6, CXCL8, and CCL20 were 

identified by the gene expression microarray analysis. The expressions levels of chemokines in 3D-cultured and 

2D-cultured ECSCs and 3D-cultured and 2D-cultured NESCs were evaluated by quantitative RT-PCR and 

ELISAs.                                        

【Result】The gene expression microarray revealed that 6 chemokine mRNAs were upregulated in 3D-cultured 

ECSCs compared to 2D-cultured ECSCs. The relative mRNA levels of CXCL1, CXCL2, CXCL3, CXCL8, and 

CCL20 in the 3D-cultured ECSCs were significantly higher than those in the 2D-cultured ECSCs. The relative 

protein levels of CXCL1, CXCL2, CXCL8, and CCL20 in the supernatant of 3D-cultured ECSCs were 

significantly higher than those in the 2D-cultured ECSCs.                                        

【Discussion】Endometriotic lesions are characterized by chronic inflammation. The inflammatory cells and 

soluble factors, such as proinflammatory cytokines and chemokines, in the diseased tissues is considered to 

contribute to the development and progression of endometriosis. We have established a three-dimensional 

collagen gel culture of ECSCs as a model of fi brosis formation in endometriosis. In this experimental model, 

ECSCs cultured in fl oating collagen gels induce the reorganization and compaction of collagen fibers, resulting 

in the contraction of collagen lattices, which is comparable to the tissue contraction in the early-stage fi brosis 

formation in endometriosis. Research on endometriotic stromal cell biology in 3D culture may provide new 

opportunities for a better understanding of the pathogenesis of endometriosis-associated fibrosis.                                       

 


