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Objective:  The cause of infertility in women with endometriosis remains controversial.  
The aim of our study was to assess the effect of peritoneal fluid (PF) from endometriosis 
patients on pre-implantation mouse embryo development and apoptosis. 
Design:  Prospective experimental study in an embryology research laboratory 
Materials and Methods:  Peritoneal fluid from patients with endometriosis (n = 7) was 
obtained during laparoscopy.  Two-cell mouse embryos were cultured for 72h in HTF 
medium supplemented with 10% serum substitute supplement (SSS) + 5% PF (group I), 
10% SSS + 10% PF (group II), and 0% PF as control (group III).  Grading of embryos 
from 2-cell to hatching blastocyst was recorded at 24, 48, and 72 hrs.  Blastocyst 
development rate (BDR), total cell number (TCN), and allocation of inner cell mass 
(ICM) and trophectoderm (TE) in blastocyst were recorded.  ICM and TE were recorded 
based on images obtained by confocal microscopy.  Total blastomere count per embryo 
was determined by staining with bisbenzimide (Hoechst 33258).  A terminal transferase-
mediated dUPT end labeling (TUNEL) kit was used to determine apoptosis.  To 
distinguish apoptosis from necrosis, embryos were stained with propidium iodide (PI) 
before the TUNEL assay. 
Results:  Embryo development to blastocyst, as well as TCN and ICM/TE ratio was 
significantly different between the groups (Table I).  However, exposure to PF did not 
change the incidence of apoptosis or the number of apoptotic cells in cultured embryos.  
However, the number of apoptotic cells in TE was significantly higher in groups I and II 
(P = 0.001). 
Conclusion:  The developmental alterations observed following culture of mouse 
embryos in presence of different concentrations of peritoneal fluid from patients with 
endometriosis provides evidence for the negative role of endometriosis on pre-
implantation embryo develop0ment; however, this role is independent from the apoptosis 
process. 
 



Apoptosis in blastocysts after culture in HTF-SSS with and without peritoneal fluid 
Group % BDR TCN* Apoptotic cell per 

blastocyst* 
Apoptosis in 

ICM* 
Apoptosis in 

TE* 
II 44 

(15/34) 
44 (31, 

53) 
2 (1,3) 2 (1, 2) 1 (0, 1) 

III 92 
(65/71) 

55 (43, 
65) 

2 (1.5, 3) 2 (1, 3) 0 

P 
value 

0.001 0.02 0.13 0.55 0.001 
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