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Abstract 

Gender selection before conception has been a goal of scientists and breeders since ancient times. 

Dairy and beef cattle industries have productive and economic reasons to gender prediction. 

However, in equids, just a few breeds like Polo Argentino horses have the pressure for one sex on 

the progeny for sport reasons.  The only reproducible and efficient way of separating X- and Y-

bearing sperm based on DNA content is by the use of high-speed flow cytometry commercially 

available mostly for bovine species. The number of sperms that can be effectively sex-sorted per 

hour has been a limitation for the application and widespread use of this technology in species such 

as the equids that require large number of sperms for insemination. The main objective of this study 

was to test a new nanotechnology-based procedure for sorting equine sperm bearing X and Y 

chromosomes. Three Donkey Stallions of different breeds were used.  Each ejaculate was divided 

into two fractions: control group (without nano-particle exposure) and Sex-sorted group (with nano-

particle exposure for chromosome X bearing sperm collection). Both fractions were frozen for 

further post-thawed evaluation with flow cytometer for sorting efficacy and viability. Sperm 

parameters were assessed by computerized video analysis. Sperm capacitation, sperm selection and 

DNA fragmentation tests were performed.  Results showed that viability was not compromised and 

the average percentage of X-bearing sperm obtained was over 90%. Sperm motility, velocities and 

capacitation levels showed no difference between control and sex sorted groups. DNA 

fragmentation was higher in the sex sorted group. 

Table. Percentage of X spermatozoa determined by Flow Cytometry 

Donkey A B C Mean +- SEM 

% X Spermatozoa 92 97 80 90 +-5 
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