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Effect of oxidative stress on mouse oocyte cytoskeleton and embryo development  
 
 
W. Choi, X. Zhang, R. K. Sharma, T. Falcone; A. Agarwal, Cleveland Clinic Foundation, 
Cleveland, OH  
 
Objective: Oxidative stress has been implicated in the pathophysiology of poor oocyte 
and embryo quality during the in-vitro culture. Microtubule architecture and 
chromosomal arrangement are important in oocyte meiosis and subsequent development 
of the embryo. The objective of this study was to 1) evaluate the effect of hydrogen 
peroxide on oocyte spindle structure (microtubule morphology and chromosomal 
alignment) and 2) evaluate the embryotoxic effects following exogenous exposure to 
hydrogen peroxide (H2O2). Design: Prospective in vitro study Materials and Methods: 
Frozen mouse oocytes (metaphase II stage; n = 199) and embryos (n = 326) were used 
(Embryotech Laboratories Inc., Wilmington, MA). Hydrogen peroxide was diluted with 
human tubal fluid (HTF) to give working concentration from 12.5 to 150µM. Controls 
were incubated with HTF alone. Immunohistochemical staining was done to evaluate the 
effects of H2O2 on the oocyte microtubule and staining with propidium iodide for 
chromosomal alterations. Stained oocytes were scored for alterations in microtubule 
morphology and chromosomal alignment under a Fluorescent (Leica, Germany) and 
scanning Confocal microscope (Leica Lasertechnik GmbH, Heidelberg, Germany). 
Scores of 1-2 were considered as being normal for oocyte microtubule morphology and 
chromosomal alignment, and 3-4 as abnormal (modified from Saunders and Parks, 1999). 
For blastocyst development rate (% BDR), embryos were divided into 5 groups and 
exposed to varying concentrations of H2O2. Embryos were examined after 72h for 
%BDR. Results: A dose dependent decrease in normal microtubule morphology and 
chromosomal alignment was seen with increasing concentration of H2O2. Hydrogen 
peroxide exposure at 25 µM caused a significant decrease in the percentage of normal 
microtubule morphology and chromosomal alignment (Fig. 1A). Similarly, a dose 
dependent decrease in % BDR was seen with increasing concentrations of H2O2 
compared with controls (Fig.1B). A significant increase in embryotoxicity was seen at 
50µM H2O2. Higher concentrations (>60 µM) were embryotoxic. 



 
Fig. 1: (A) Normal percentage of microtubule (MT) and chromosomal alignment (CH) in 
metaphase II oocytes and (B) % blastocyst development rate in embryos following 
exposure to various concentrations of H2O2. 
Conclusion: Hydrogen peroxide at 25 µM can induce alterations in both microtubule and 
chromosome alignment. Higher concentrations are embryotoxic. Oxidative stress may be 
one of the many causes of poor oocyte quality in in-vitro culture system. Use of 
antioxidants may be beneficial in reducing/reversing these changes. Support: None  
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