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Objective: Nitric oxide (NO) has emerged as an important regulator of many physiological processes, including 
vascular tone, platelet function, neurotransmission, and host defense mechanisms. Physiologic amounts of NO are 
well recognized as an important mediator of reproductive functions both in the male and female. The purpose of this 
study was to evaluate the effects of NO on in vitro mouse embryo development and blastocyst quality.  
 
Design: Prospective randomized in-vitro study  
 
Materials/Methods: Sodium nitroprusside (SNP) was used as NO donor. Two-cell mouse embryos were cultured 
for 72h in human tubal fluid medium supplemented with 10% serum substitute (HTF-SSS) and concentrations of 
SNP (1µM - 1mM) at 37°C in a 5% CO2-humidified incubator. The 4 groups were as follows: Group I (1µM, n = 
61), Group II (10µM, n = 73), Group III (100µM, n = 75), and Group IV (1mM, n = 66). Control group consisted of 
embryos cultured in HTF medium supplemented with 10% SSS (n = 71). Monitoring of embryos for blastocyst 
development rate (BDR), cell allocation to the inner cell mass (ICM) and trophectoderm (TE) were determined after 
72 hours. Total cell number (TCN) of embryos was determined using bisbenzimide staining (Hoechst 33258). 
Allocation of ICM and TE in blastocyst was recorded using a confocal microscopy based on a combination of 
position and morphology of the nuclei.  
 
Results: The results are summarized (see table).  
 
Conclusions: Our results suggest that the effects of NO on mouse pre-implantation embryo development are dose-
dependent and while the lower concentration of NO (1µM) enhances the blastocyst cell number, it inhibits embryo 
development in vitro at higher concentrations. We speculate that high amounts of NO production following infection 
and inflammation of the female reproductive tract may be related to decreased embryo development and 
implantation.  
 
Supported by: None  

Group  No. of 
Embryos  BDR (%)  TCN*  ICM*  TE*  ICM/TE*  

Control  71  92  53.6 (45.2, 
60.8)  14 (12, 16)  40 (35, 45)  0.4 (0.3, 0.4)  

Group I  61  90  57 (44.5, 63)  17.3 (15.5, 
20)†  

40.5 (32, 
44.5)  0.4 (0.4, 0.4)† 

Group II  73  77.5†  51 (46, 61)  17 (15, 19)†  41.5 (32.5, 
46.5)  0.4 (0.4, 0.4)† 

Group III  75  51.4†  38 (33, 42)†  10 (9, 12)†  28 (23, 32)†  0.4 (0.4, 0.3)  
Group IV  66  4.5†  29 (28, 31)†  ND  ND  ND  
*Values are median (25th and 75th percentile). †Significantly different from control and other treatment groups 
using repeated measures of ANOVA (p <0.05). BDR = blastocyst development rate; TCN = total cell number; 
ICM = inner cell mass; TE = trophectoderm; ND = could not be determined as cells were collapsed and 
unidentifiable.  

 
 


