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Abstract 
    In vitro production of embryos (IVEP) and embryo transfer (ET) have been utilized in various livestock and 

showed to have a potential to enhance production efficiency and accelerate genetic gain. The sperm recovered 

from the cauda epididymis is an important source of gametes in valuable males and endangered species. The 

present study was aimed to optimize ET of ovine IVP embryos and to make it applicable and to investigate the 

developmental competence of IVP embryos using epididymal sperm following ET. At first, the estrous cycle of 

embryo recipient ewes was synchronized using CIDR for 12 days. At the time of CIDR removal, 400 IU PMSG 

was injected to the recipient ewes. A day after CIDR removal, in vitro embryo production was initiated in 

epididymal sperm group (749 oocytes in 6 replicates) and ejaculated sperm group (540 oocytes in 4 replicates). 

Nine days after CIDR removal, semi-laparoscopic embryo transfer was performed and 2 blastocysts were 

transferred to the uteri of recipients (38 recipients in epididymal sperm group and 32 recipients in ejaculated sperm 

group). Forty-four days after embryo transfer, ultarsonographic embryo detection was performed. There were no 

significant differences between epididymal sperm and ejaculated sperm groups regarding in vitro embryo 

development indices (cleavage rate: 83±1.7% vs. 71.9±3.27%; blastocyst rate: 39.8±1.3% vs. 33.5±1.31%, 

respectively), pregnancy rate (50% vs. 45.7%, respectively), lambing rate (25% vs. 21.9%, respectively), and 

other evaluated indices. The methods used in the present study can be used to transfer sheep embryos in farm 

conditions. Also, based on the results of this study, it can be concluded that there is no significant difference in 

the developmental ability between epididymal sperm and ejaculated sperm in sheep. 

 

Key words: Laparoscopy, Pregnancy, Lambing rate, Epididymal sperm, Ejaculated sperm 
 

 
 
* Corresponding Author: Ebrahim Ahmadi, Associate Professor, Research Institute of Animal Embryo 

Technology, Shahrekord University, Shahrekord, Iran 

E-mail: eahmadi@sku.ac.ir 

 

 
© 2020 by the authors. Licensee SCU, Ahvaz, Iran. This article is an open access article distributed under the 

terms and conditions of the Creative Commons Attribution-NonCommercial 4.0 International (CC BY-NC 4.0 

license) (http://creativecommons.org/licenses/by-nc/4.0/). 



Iranian Veterinary Journal, Winter, 2025, Vol. 20, No. 4: 5-12  

Refrences 

Ahmadi, E., Shams-Esfandabadi, N., Nazari, H., Davoodian, N., & Kadivar, A. (2022). Ram epididymal sperm 

frozen in an extender containing ethylene glycol have higher post-thaw longevity and in vitro fertility. 

Andrology, 10(3), 604-613. doi:10.1111/andr.13137 

Bergstein-Galan, T., Weiss, R., Barbosa, T., Kozicki, L., & Bicudo, S. (2018). Viability of ovine spermatozoa 

collected from epididymides stored at 18°-25° C for 48 hours post mortem. Arquivo Brasileiro de Medicina 

Veterinária e Zootecnia, 70, 1023-1 028 .  

Bergstein-Galan, T. G., Weiss, R. R., Bertol, M. A. F., Abreu, A. C. M. R., Busato, E., Kozicki, L. E., & Bicudo, 

S. D. (2017). Quality and fertility of frozen ovine spermatozoa from epididymides stored at room temperature 

(18–25 °C) for up to 48 h post mortem. Theriogenology, 96, 69-75.  

Cognié, Y., Poulin, N., Locatelli, Y., & Mermillod, P. (2004). State-of-the-art production, conservation and 

transfer of in-vitro-produced embryos in small ruminants. Reproduction, Fertility and Development, 16(4), 

437-445.  

Ehling, C., Rath, D., Struckmann, C., Frenzel, A., Schindler, L., & Niemann, H. (2006). Utilization of frozen–

thawed epididymal ram semen to preserve genetic diversity in Scrapie susceptible sheep breeds. 

Theriogenology, 66(9), 2160-2164.  

Falchi, L., Ledda, S., & Zedda, M. T. (2022). Embryo biotechnologies in sheep: Achievements and new 

improvements. Reproduction in Domestic Animals, 57 Suppl 5(Suppl 5), 22-33. doi:10.1111/rda.14127 

Fickel, J., Wagener, A., & Ludwig, A. (2007). Semen cryopreservation and the conservation of endangered 

species. European Journal of Wildlife Research, 53, 81-89.  

Ishwar, A. K., & Memon, M. A. (1996). Embryo transfer in sheep and goats: a review. Small Ruminant Research, 

19(1), 35-43.  

King, C., Osborn, D., & Grupen, C. (2022). Multiple ovulation and embryo transfer in sheep: Effects of embryo 

developmental stage and quality on viability in vivo under farm conditions. Australian Veterinary Journal, 

100(9), 451-458.  

Larsson, B., Gustafsson, A., Nasholm, A., & Bjurström, L. (1991). A programme for oestrus synchronization and 

embryo transfer in sheep. Reproduction in Domestic Animals, 26(6), 301-308.  

Licea, M. G., Pichardo, J. E. H., Rodríguez, J. L., García-Contreras, A., Rosales, B. C., Palma-Irizarry, M., . . . 

Kjelland, M. E. (2018). 130 <i>In Vitro</i> Production of Hybrid Desert Bighorn × Domestic Sheep Embryos 

Using Frozen–Thawed Epididymal Semen from a Hunter-Harvested Ram. Reproduction, Fertility and 

Development, 30(1), 205-205.  

Menchaca, A., Barrera, N., dos Santos Neto, P., Cuadro, F., & Crispo, M. (2018). Advances and limitations of in 

vitro embryo production in sheep and goats. Animal Reproduction (AR), 13(3), 273-278.  

Menchaca, A., & Rubianes, E. (2004). New treatments associated with timed artificial insemination in small 

ruminants. Reproduction, Fertility and Development, 16(4), 403-413.  

Selionova, M. I., Aibazov, M. M., & Zharkova, E. K. (2023). Cryopreservation and Transfer of Sheep Embryos 

Recovered at Different Stages of Development and Cryopreserved Using Different Techniques. Animals, 

13(14), 2361.  

Sharkey, S., Callan, R. J., Mortimer, R., & Kimberling, C. (2001). Reproductive Techniques in Sheep. Veterinary 

Clinics of North America: Food Animal Practice, 17(2), 435-455.  

Songsasen, N., Tong, J., & Leibo, S. (1998 .)Birth of live mice derived by in vitro fertilization with spermatozoa 

retrieved up to twenty‐four hours after death. Journal of Experimental Zoology, 280(2), 189-196.  

Tonamo, A. (2015). Review on Status of Animal Biotechnology and Options for Improving Animal Production 

in Developing Countries. Journal of Biology, Agriculture and Healthcare, 5(19), 21-31.  

Zhu, J., Moawad, A. R., Wang, C. Y., Li, H. F., Ren, J. Y., & Dai, Y. F. (2018). Advances in in vitro production 

of sheep embryos. Int J Vet Sci Med, 6(Suppl), S15-s26. 
 

 


