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                    Abstract
Background
We recently demonstrated that a female sex hormone, estrogen, suppressed esophageal epithelial injury in a reflux esophagitis model of rat, suggesting that estrogen may play an important role in controlling the progress of the gastro-esophageal reflux disease spectrum. However, the precise mechanism of the action is unclear.
Aim
To investigate the potential role of estrogen in the esophageal barrier function.
Methods
Male rabbits were pretreated with either continuous release 17β-estradiol or placebo, and the excised esophageal mucosa was subjected to Ussing chamber experiments after the 2-week pre-treatment. The mucosal side of the chamber was perfused with luminal irritants (HCl or acidified sodium nitrite), while the basal side was perfused by modified Krebs buffer. The epithelial barrier function was evaluated by the transmembrane resistance and the epithelial permeability. The intercellular space of the epithelium was investigated with transmission electron microscopy and the expression of tight junction protein, occludin, claudin-1, and claudin-4, with immunoblotting.
Results
Estrogen pre-treatment significantly attenuated the decrease in the transmembrane resistance and the increase in the epithelial permeability induced by luminal irritants. Furthermore, the dilation of the intercellular space induced by luminal HCl was significantly alleviated by 17β-estradiol administration. The baseline occludin expression was significantly potentiated by 17β-estradiol administration.
Conclusions
This is the first study showing an enhancement of the esophageal barrier function by 17β-estradiol administration. The lack of the protective effect of estrogen could be responsible for the male predominance of erosive reflux esophagitis.
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	DIS:
	
                    Dilatation of intercellular space

                  
	EAC:
	
                    Esophageal adenocarcinoma

                  
	ER:
	
                    Estrogen receptor

                  
	GERD:
	
                    Gastro-esophageal reflux disease

                  
	LM:
	
                    Light microscopy

                  
	NO:
	
                    Nitric oxide

                  
	PD:
	
                    Potential difference

                  
	RNOS:
	
                    Reactive nitrogen oxide species

                  
	TEM:
	
                    Transmission electron microscopy
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Fig. 1
Immunohistochemical expression of estrogen receptor α in esophageal epithelium. There is little positive staining for estrogen receptor α in the nucleus of the cells in the esophageal epithelium, while non-specific staining was observed in the cytoplasm. (TIFF 3173 kb)


Fig. 2
Effect of 17β-estradiol administration on histological findings with light microscopy. Representative images of histological findings of esophageal epithelium with placebo administration before (A) and after (B) the apical acid exposure, or 17β-estradiol administration before (C) and after (D) the apical acid exposure. (TIFF 2795 kb)
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