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Olfactomedin-1 (Olfm-1) is a secretary glycoprotein constituted in the extracellular matrix 

(ECM). Recent studies suggested that suppression of Olfm-1 in endometrial epithelium during 

the window of implantation (WOI) is favorable for the embryo attachment. Up-regulation of 

canonical Wnt-signaling pathway was also found to be inductive for embryo implantation. 

Ectopic pregnancy (EP) is a gynaecological emergency and fertility threatening condition, 

which occurs in 1-2% of normal pregnancies. Tubal Ectopic Pregnancy (TEP) accounts for 

more than 98% of the cases of EP and the distal part of the Fallopian tube accounts for 85-

95% of all tubal pregnancies. Previously, we reported that Olfm-1 expression is significantly 

suppressed in the Fallopian tube epithelia with TEP. Thus, the present study was undertaken 

to investigate the involvement of Wnt-signaling pathway together with Olfm-1 and hCG in the 

aetiology of TEP. An in vitro tubal ectopic embryo attachment assay with human Fallopian 

tubal epithelial cell line OE-E6/E7 and JAr trophoblastic spheroids was used to simulate the 

attachment of embryos to the Fallopian tube. Activation of canonical Wnt-signaling pathway 

in the OE-E6/E7 cells using Wnt3A-conditioned medium (Wnt3A-CM) resulted in down-

regulation of Olfm-1 expression. Moreover, the in vitro JAr spheroids and OE-E6/E7 

monolayer assay revealed that Wnt-activation significantly (p<0.05) enhances spheroids 

attachment at 2h of co-culture. Immunostaining of Fallopian tubal sections showed epithelial 

localization of the for β-catenin protein, thus further supporting the possibility of involvement 

of Wnt-signaling on embryo attachment. Treatment of OE-E6/E7 cells with physiological 

doses of Progesterone (P4) 0-60nM or human chorionic gonadotropin (hCG) 0-25 IU did not 

alter the expression of Olfm-1 but their combination at doses (60nM P4 and 25 IU hCG) similar 

to the concentration found during the early embryo implantation significantly reduced the 

Olfm-1 expression in OE-E6/E7 cells. Furthermore, higher P4 (60nM) and hCG (100 IU) levels 

significantly suppressed the expression of Mucin-1 (MUC-1) which is an anti-adhesive 

molecule and Olfm-1in the OE-E6/E7 cells.  In summary, activation of canonical Wnt-

signaling pathway via Wnt3A and hCG from developing embryo with circulatory P4 may pre-

dispose the Fallopian tubal environment more susceptible to the embryo attachment thus 

playing a vital role in the aetiology of TEP. 
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