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Objective: The oxidative stress is harmful to sperm function. Superoxide (O2

-) and 
hydrogen peroxide (H2O2) are the main reactive oxygen radicals (ROS) generated 
inside the human spermatozoa. The chemiluminescence method, using luminol could 
only measure the global presence of ROS (intra and extracellular) production in 
human semen. We have previously shown that excessive ROS production as 
measured by a luminometer is linked to sperm immaturity. Recently a more reliable 
assessment which targets the intracellular ROS has become possible using the 
dichlorofluorescin diacetate (DCFH-DA) and the dihydroethidium (DHE) dyes by 
flowcytometry. Our objective was to measure and compare the basal level of the 
intracellular O2

- and H2O2 in different sperm subpopulations simultaneously. 
 
Design: Prospective study. 
 
Materials and Methods: Semen samples from 17 men were collected. An aliquot of 
liquefied neat semen was subjected to double density gradient centrifugation to 
separate the mature and immature fractions. Live sperm in the neat, mature, and 
immature fractions were evaluated for intracellular ROS levels within an hour after 
staining with DHE for O2

-  and DCFH-DA for H2O2. Ten thousands sperm were 
analyzed in each aliquot by flowcytometry. 
 
Results: DHE and DCFH-DA stained sperm cells in neat semen were 3.6% (  2.4) 
and 6.6% (  8.9), respectively. The proportions of sperm cells stained for O2

-  and 
H2O2 was significantly higher in the immature fractions compared to the mature 
fractions. Both mature and immature sperm fractions had significantly higher % of 
cells positive for H2O2 compared to neat semen (P< 0.0001 and P= 0.0055, 
respectively). On the other hand, O2

-  positive cells in neat semen was significantly 
higher compared to mature fractions (P=0.0007) but significantly lower than that in 
the immature sperm fractions (P=0.026). 
 
Conclusions: Compared to mature sperm, immature sperm cell fractions have higher 
percentages of cells staining for free radicals. There is a difference in the pattern of 
shift of O2

-  and H2O2 levels in neat semen and in mature and immature sperm 
fractions, which we report for the first time. 
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