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Abstract

This study was conducted at the Artificial Insemination and Semen Production Center
(Al-Ghazlaniyah) affiliated with the Directorate of Animal Production in Damascus, with
the aim of studying the application of a new technique to improve the quality of semen
produced from artificial insemination bulls, by separating live sperm from dead ones
using rheotaxis and thermotaxis (SSRT). This technique was provided by designing a
special device consisting of an arm that ensures constant rotation at a speed of 70 rpm
and a temperature gradient of 25 to 30 °C between the top and bottom of the tube
containing the ejaculate, thereby providing a suitable environment for live sperm to swim
against the current and accumulate in the upper part of the tube, after which they are
collected and packaged in straws. The results showed that the experimental group
outperformed the control group in terms of total sperm motility (MOT) (69.36% vs.
52.08%) when motility was analyzed immediately after collection and treatment. There
were significant differences in total sperm motility after freezing and thawing (59.59%
vs. 39.80%) and progressive forward motility (POR) at p<0.05 (37.09% vs. 16.25%).
Significant differences were also observed between the experimental and control groups
in the percentage of live sperm (66.40% vs. 50.48%) and dead sperm (33.62% vs.
49.51%), the cryosurvival rate (85.44% vs. 76.22%), and sperm plasma membrane
swelling efficiency rates as assessed by the HOST test (60.14% vs. 53.24%). We conclude
from this study the possibility of separating live from dead sperm using the rheotaxis-
thermotaxis technique, and improving the quality of semen used in artificial insemination
straws, thereby supporting increased fertility rates when inseminating with these straws.
Keywords: Artificial insemination — Rheotaxis — Thermotaxis — Sperm motility — Sperm
vitality.
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