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Abstract 

Considering that spermatozoa are very sensitive cells, research of conservation media with different natural 

substances is very important area for many research institutions. Preservation media help to keep fertility ability of 

spermatozoa after long hours of storage and transport. In order to be able to use suitable natural substances as a 

conservation medium and successfully implement fertilization of a selected mare is necessary to ensure a thorough 

evaluation of spermatozoa. One of the most important evaluated parameters of stallion ejaculate quality is sperm 

concentration, motility and morphology. Commonly used methods for assessment of spermatozoa parameters are 

CASA system (Computer Assisted Semen Analysis) and mitochondrial toxicity test (MTT). This review summarises 

effect of taurine on stallion spermatozoa during storage and transport, especially in the development of potential 

parts conservation mediums. 
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1. Introduction  

 

 

Today, it is common for breeding stallions to have 

offspring all over the world, mares have tens of 

foals born, or clones of successful horses meet at a 

sporting event. In our conditions, the use of frozen 

semen or the distribution of chilled semen is a 

common part of advanced breeders [1]. 

Considering that, spermatozoa are very sensitive 

cells, conservation media research is an important 

area for many research aspects. Preservation 

media help the spermatozoa to be used more 

efficiently even after long hours of storage and 

transport. In order to be able to use a suitable 
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preservative medium and successfully implement 

the fertilization of a selected mare, thorough 

evaluation of spermatozoa must be ensured. This 

evaluation is an essential component of semen 

analysis and provides invaluable clinical 

information for assessing the breeding reliability 

of stallions and the potential fertility of individual 

semen samples [2, 3]. 

 

2. Effects of using natural substances on 

stallion spermatozoa in vitro 

  

2.1. Taurine 

Taurine is a sulfur-containing organic 2-

aminoethane sulfonic acid. Its cytoprotective 

properties are based on the ability of 

detoxification, osmoregulation, membrane 

stabilization and calcium homeostasis [4]. It is 

highly contained in many tissues and is also 
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synthesized by many tissues such as e.g. central 

nervous system, liver, kidneys, retina and 

mammary gland [5]. In addition, taurine was also 

detected in the male reproductive system such as 

e.g. in Leydig cells, in interstitial testicular cells 

[6]. The use of taurine in reproduction is based on 

the ability to maintain spermatozoa motility and is 

also involved in spermatozoa capacitation. It is 

also defined as a cryoprotectant that minimizes 

cell damage [7, 8]. Studies by several authors [9, 

10] report that taurine and hypotaurine were found 

in mammalian spermatozoa and seminal plasma 

and have also been shown to have a positive effect 

on spermatozoa motility, aiding spermatozoa 

capacity and also improving fertilization success.  

Several studies were conducted on equine and 

other mammalian cooled and frozen semen with 

addition of taurine [8, 11-14]. The addition of 

antioxidants such as taurine to ram and rabbit 

spermatozoa demonstrated the protective effect of 

spermatozoa against the harmful effects of 

reactive oxygen species (ROS) and positively 

improved spermatozoa motility and membrane 

integrity over a longer period of cultivation [15, 

16]. The effect of taurine on the quality 

parameters of turkey sperm (Meleagris 

gallopavo), during storage at 5° C and 41° C, was 

performed [5]. The ejaculate was diluted in saline 

with the addition of 0.078125; 0.15625; 0.3125; 

0.625; 1.25; 2.5; 5, 7.5 and 10 taurine mg/ml. The 

addition of taurine at a concentration of 10 mg/ml 

had a significant negative impact on the quality 

parameters of spermatozoa at 0 and 1 hour of 

incubation. In contrast, a positive effect of taurine 

was observed at concentrations of 2.5; 5 and 7.5 

mg/ml, when significantly higher values of 

selected motility parameters were recorded 

compared to the control. 

Results of Ijaz et al. [11] confirmed positive effect 

of taurine added to different semen extenders on 

spermatozoa motility and longevity during 5°C 

incubation. However, opposite effect of taurine 

was observed on post-thaw equine frozen semen 

[12]. In research conducted by [17] the effect of 

taurine with a concentration of 7.5 mg/ml, during 

5°C cultivation slightly helps to prolong the 

viability of spermatozoa during a longer period of 

cultivation and thus the reproductive qualities of 

breeding stallions. The use of taurine addition 

maintains the increased viability of spermatozoa 

in the insemination dose of stallions, which are 

distributed to the breeders. 

 Conclusions 

 

Taurine can be a valuable and effective 

component of semen extenders with a positive 

effect on maintaining of stallion spermatozoa 

during transport of insemination doses. The results 

show that taurine not only has ability to improve 

spermatozoa motility but can also protect 

spermatozoa against negative effect of reactive 

oxygen species.   

 

Acknowledgements 

 
The research was financially supported by projects 

VEGA 1/0539/18, VEGA 1/0392/20, APVV-16-0289 

and KEGA 010/SPU-4/2018. 

 

References 

 
1. Halo Jr., M., Tirpak, F., Kovacik, A., Lipova, P., 

Gren, A., Massanyi, P. Biochemical parameters of 

seminal plasma affect motility traits of stallion 

spermatozoa. J. Microbiol. Biotech. Food Sci., 2018, 

7(5), pp. 516. 

2. Ecot, P., Vidament, M., Perigault, K., Clément, F., 

Palmer, E. Freezing of stallion semen: interactions 

among cooling treatments, semen extenders and 

stallions. J. Reprod. Fertil. Suppl., 2000, (56), pp. 141-

150. 

3. Gibb, Z., Aitken, R. J. Recent developments in 

stallion semen preservation. J. Equi. Vet. Sci., 2016, 

43, pp. S29-S36. 

4. Tirpak, F., Slanina, T., Ofukany, M., Lukac, N., 

Massanyi, P. Effect of taurine on bovine spermatozoa 

motility parameters following cryopreservation. Slov. J. 

Anim. Sci., 2015, 48(2), pp. 49-56. 
5. Slanina, T., Miskeje, M., Tirpak, F., Błaszczyk, M., 

Stawarz, R., Massanyi, P. Effect of taurine on turkey 

(Meleagris gallopavo) spermatozoa viability and 

motility. Czech J. Anim. Sci., 2018, 63(4), pp. 127-135. 

6. Lobo, M. V., Alonso, F. J. M., del Río, R. M. 

Immunohistochemical localization of taurine in the 

male reproductive organs of the rat. J. Histochem. 

Cytochem., 2000, 48(3), pp. 313-320. 

7. Holmes, R. P., Goodman, H. O., Shihabi, Z. K., & 

Jarow, J. P. The taurine and hypotaurine content of 

human semen. J. Androl., 1992, 13(3), pp. 289-292. 

8. Tirpak, F., Slanina, T., Kovacik, A., Ondruska, L., 

Massanyi Jr., P., Halo Jr., M., Massanyi, P. Low 

taurine concentrations possitively affect rabbit 

spermatozoa properties in later time intervals. J. 

Microbiol. Biotech. Food Sci., 2017, 7(2), pp. 128-131. 

9. Buff, S., Donze, A., Guerin, P., Guillaud, J., 

Fontbonne, A., Menezo, Y. Taurine and hypotaurine in 

spermatozoa and epididymal fluid of cats. J. Reprod. 

Fertil. Suppl., 2001, 57, pp. 93-95. 



 

 

 

Halo Jr. et al./Scientific Papers: Animal Science and Biotechnologies, 2020, 53 (2) 

 

 

 

 

 

123 

 

10. Krockova, J., Massanyi, P., Paal, P., Kovacik, A.  

In vitro effect of taurine on rabbit sperm motility. 

Anim. Welfare Ethol. Housing Systems, 2013, 9(3, 

Suppl. 2), pp. 539-544. 

11. Ijaz, A., Ducharme, R. Effect of various extenders 

and taurine on survival of stallion sperm cooled to 5 C. 

Theriogenology, 1995, 44(7), pp. 1039-1050. 

12. Stephens, T. D., Brooks, R. M., Carrington, J. L., 

Cheng, L., Carrington, A. C., Porr, C. A., Splan, R. K. 

Effects of pentoxifylline, caffeine, and taurine on post-

thaw motility and longevity of equine frozen semen. J. 

Equi. Vet. Sci., 2013, 33(8), pp. 615-621. 

13. Sarıözkan, S., Bucak, M. N., Tuncer, P. B., Ulutaş, 

P. A.,  Bilgen, A.  The influence of cysteine and taurine 

on microscopic–oxidative stress parameters and 

fertilizing ability of bull semen following 

cryopreservation. Cryobiology, 2009, 58(2), pp. 134-

138. 

14. Denniston, D. J., Squires, E. L., Bruemmer, J. E., 

Brinsko, S. P., McCue, P. M., Graham, J. K. Effect of 

antioxidants on the motility and viability of cooled 

stallion spermatozoa. J. Reprod. Fertil. Suppl., 2000, 

(56), pp. 121-126. 

15. Alvarez, J. G., Storey, B. T. Taurine, hypotaurine, 

epinephrine and albumin inhibit lipid peroxidation in 

rabbit spermatozoa and protect against loss of motility. 

Biol. Reprod., 1983, 29(3), pp. 548-555. 

16. Bucak, M. N., Tekin, N. Protective effect of 

taurine, glutathione and trehalose on the liquid storage 

of ram semen. Small Rum. Res., 2007, 73(1-3), pp. 

103-108. 

17. Halo Jr., M., Massanyi, M., Tirpak, F., Zemanova, 

J., Fazekas, R., Hura, V., Mlynekova, E., Halo, M., 

Massanyi, P. Taurine effect on stallion spermatozoa in 

vitro. Aktuálne smerovanie v chove koní. Nitra: 

Slovenská poľnohospodárska univerzita, 2019, pp. 16-

20. ISBN 978-80-552-2094-9.

 


