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Background
Generation of ROS by spermatozoa and biological 

function

Aitken  et al., 1989 J Androl   10, 214-220.

Oxidative stress

Kefer JC, et al., 2009 Int J Urol. 16:449-57.



Oxidative damage –
the whole circle
RJA developed hypothesis

Aitken and De Iuliis Mol Hum Reprod In Press

p yp

How do we approach treatment?
Identification of the pathology

• Non specific administration of AO to ‘sub fertile men’ 
proven to be of no value e.g. Rolf et al., (1999)  
performed randomised control trial with AO and showed 
no significant differences with placebo [Hum Reprod 
14,1028-
If id tifi d bl th b i t• If identified problem then may be appropriate. 

• Problem could be oxidative stress e.g. excessive ROS 
production or …….

• more appropriately manifested as increased damage to 
the sperm e.g. MDA production, DNA damage. 

• If these are identified - is there any known benefit? 

Potential targeted treatment – promising.

• Kessopoulou et al 1995  performed a double blind randomised placebo 
cross over trial with Vit E [600mg/day] to treat men with high levels of ROS. 
[Kessopoulou et al Fertil Steril 64, 825-831].

• Significant improvement in zona binding (p=0.004) consistent with 
improvement in plasma membrane of the spermatozoon. 

• Sulieman et al. 1996 showed significant improvement in motility and 
pregnancy rates in men with high MDA levels treated with Vit E. [Sulieman et 
al., 1996 J Androl 17, 530-537.



Damage to the paternal genome manifested as DNA damage

Ward In press Mol Hum Reprod Delbes et al., In press Mol Hum Reprod 

Increased pregnancy loss associated with sperm DNA damage meta analaysis
Zini et al., 2008 Hum Reprod. 23, 2663-2668..

One step further to identifying pathology? DNA damage of 
the cells – treatment works?

• 64 men with high levels fo DNA damage randomised with AO vs. placebo treatment. 
Greco et al., 1996 J Androl 17, 530-537.

Interestingly some responders and some non responders.



Follow up for ICSI in treated men – encouraging 
but no placebo/control

Greco et al., 2005, Hum Reprod 20,2590-2594 

Unfortunately field is littered with uncontrolled trials

Tunc et al., 2009 RBM Online 18, 761-768

Review by Armand Zini [Zini et al., 2009 J Assist Reprod 
Genet 26,427-432] concluded that: 
‘the data suggest that dietary  antioxidants maybe beneficial in 
reducing DNA damage, particularly in men with high levels of DNA 

fragmentation. …Most of the clinical studies are small’.  



In vitro AO in protecting sperm DNA from 
exogenous ROS

Zini et al., 2009 J Assist Reprod Genet 26,427-432

In vitro AO in protecting sperm DNA from 
stimulated endogenous ROS

Zini et al., 2009 J Assist Reprod Genet 26,427-432

In vitro AO in protecting sperm DNA 
from semen processing

Zini et al., 2009 J Assist Reprod Genet 26,427-432



How do we approach treatment?
Identification of the pathology

• Reasonable data to support in vivo administration.
• For in vitro administration data less robust
• Great care in preparing cells as those that are susceptible to 

damage are more ‘delicate’.
NOT b tit t t h i hi h lit t i l i th• NOT a substitute to having high quality systems in place in the 
beginning – remember many centres have very low IUI success. 

• Likely to have a weight of data in next 2-3 years on treatment of 
‘oxidative tress and DNA damage’


