Storage conditions influence the maintenance of frozen-thawed stallion semen characteristics if stored for a prolonged period
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Insemination of mares with cryopreserved semen requires specialized equipment for semen storage and thawing as well as intensive mare management. This often limits its use under field conditions. Thawing frozen stallion semen on demand at a laboratory and sending it to the insemination site in a cooled state would reduce these efforts. In the present study, we investigated the suitability of different commercial semen extenders for storage of frozen-thawed stallion semen. For this purpose, frozen semen from five Warmblood stallions (three repetitions per stallion) was thawed at 38 °C for 20 s and thereafter split in four aliquots that were assigned to one of the following treatments: i) dilution in EquiPlus (Minitube, Tiefenbach, Germany), storage at 5 °C; ii) dilution in SperVital White Cap (Spervital, Toldijk, Netherlands), storage at 5 °C; iii) dilution in Beyond (Minitube), storage at 5°C; iv) dilution in Beyond (Minitube), storage at 17°C. Semen was always diluted to a final concentration of 50 x 106 sperm/ml and stored for 72h. Total motility, progressive motility and membrane integrity of sperm were determined by CASA (IVOS II, IMV, L’Aigle, France), at 24 h intervals for 72h. Data were analysed (SPSS 28.0, IBM-SPSS, Armonk, NY, USA) by two-way repeated measures ANOVA with storage time (0h, 24h, 48h, 72h), and semen treatment as within subject factors and Duncan test for post hoc comparisons; significance was set a P<0.05. All values given are means ± standard error of the mean (SEM). The semen characteristics total motility, progressive motility, and membrane integrity decreased over time (P< 0.001) with clear effects of the storage conditions (time x group P<0.001). Mean total motility, progressive motility and membrane integrity was better maintained (P<0.05) in extenders EquiPlus and SperVital than in Beyond, irrespective of the storage temperature (5 vs. 17 °C). Immediately after thawing, total motility was 28±2% (EquiPlus), 27±2% (SperVital), 26±2% (Beyond, 5°C) and 26±2% (Beyond, 17 °C), corresponding values after 48h of storage were 22±2%, 23±2%, 13±1% and 18±1%. In conclusion, the present study confirms that frozen stallion semen maintains motility and membrane integrity if stored for prolonged time after thawing. The results provide further information that storage conditions (extender composition and temperature) considerably influence these semen characteristics. Further research into sperm metabolism may be a key to improve storage conditions for frozen-thawed semen to allow for its successful shipment and use in AI programs.
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