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Article Info ABSTRACT
Article type: Background and Objectives: Goat is one of the first animals that was domesticated by
humans, and according to the available evidence, the origin of domestication of this animal
is considered to be in the country of Iran. Considering the hot and dry climate developing in
Iran, the reproduction management of this valuable livestock can improve livestock
production in the country. One of the technologies that help reproductive management is
artificial insemination. In this method, superior genes of animals with high genetic value
are rapidly developed in the herd. In the first stage, for successful artificial insemination,
suitable sperm is needed for insemination. One of the methods to preserve sperm is its long-
term preservation by freezing. Osmotic, chemical, and mechanical stresses during freezing
processes are the most important reasons that cause ultrastructural, biochemical and
functional changes in sperm, which reduce sperm fertility. Peroxidation of membrane lipids
Avrticle history: is one of the most important chemical stresses in the freezing-thawing process. L-carnitine
Received: 09/14/2024 s g quasi-vitamin derived from the amino acid lysine and methionine with antioxidant
Revised: _11/24/2024 properties that plays an important role in increasing sperm fertility. L-Carnitine is essential
Accepted: 11/25/2024 ¢4 the heta oxidation of long-chain fatty acids in the mitochondria, and it has a positive
effect on the metabolism, maturation, and motility of sperm by supplying the energy
required by sperm. Therefore, the purpose of this research was to investigate the effect of
different levels of L-carnitine during the freezing process to maintain the quality of goat
semen.

Materials and Methods: In this experiment, 5 Saanen goats were used in this experiment.
After sperm collection and initial evaluation, in order to eliminate individual effects, semen
samples were mixed. Different levels of L-carnitine (1, 0, 2, 5 and 10 mM) were added to
the sperm diluent and the sperm samples were diluted and frozen. Microscopic evaluation

Er?é\;vi?]gj& of sperm was done_: after fr_e_ezing-thawing and the qualitative parameters of sperm including

Goat mptlllty, progressive motility, morphology, plasma rr_lembrane function, acrosome _heal_th,

L -carnithine mitochondrial activity, DNA breakage rate, apoptosis, and membrane lipid peroxidation
were evaluated.

Sperm

Results: According to the results of this research, the use of L-carnitine in the freezing
process improved the qualitative parameters of goat sperm, so that in the thawed sperm, the
highest amount of total motility, progressive motility, plasma membrane health,
mitochondrial activity, viability and the lowest level of lipid peroxidation and pseudo-
apoptotic changes were observed in the treatment receiving 5 mM L-carnitine. The use of
non-optimal concentrations (1 and 10 mM) of L-carnitine was not as effective as the
optimal dose (5 mM).
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Conclusion: To conclude, supplementation of goat semen freezing medium with an
optimal dose of 5 mM L-carnitine is recommended due to the improvement of sperm
quality parameters. Therefore, the use of this supplement can be a practical method to
maintain the quality of goat semen during its transportation to farms for reproductive
purposes and artificial insemination of commercial herds.
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1. Computer-Aided Sperm Analysis (CASA)
2. Hypo osmotic (HOST)
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Table 2- The effect of different L-carnitine concentrations on sperm motility parameters after freezing-
thawing process

OV o) 5= sles
L-carnitine treatment (mM)

SEM s lutd Sils sllas 10 5 2 1 0 el
Parameters
1.60 45.70° 53.60° 46.40° 45.70° 44.30° ™ (%)
1.30 28.70° 33.30° 29.00° 28.60° 27.40° PM (%)
1.50 86.00 87.50 86.10 87.40 85.30 VAP (um/s)
1.00 77.70 78.80 77.90 78.20 77.00 VSL (umi/s)
2.0 165.50 167.40 166.40 165 164.20 VCL (umi/s)
1.10 46.90 47/00 46.80 47.30 46.80 LIN (%)
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(P<e/v0) sl Cissy 5o bajles Ol s oxa

Different letters within the same row show significant differences among the groups (P<0.05). Means + SEM of total
motility (TM), progressive motility (PM), average path velocity (VAP), straight-line velocity (VSL), curvilinear
velocity (VCL), linearity (LIN) and lipid peroxidation (MDA) were assessed.
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Table 3- The effect of different concentrations of L-carnitine on membrane function, morphology and

DNA fragmentation of sperm after freezing-thawing
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Different letters within the same row show significant differences among the groups (P<0.05).
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Table 4- The effect of different L-carnitine concentrations on MDA production, mitochondrial activity
and sperm acrosome integrity after freezing-thawing
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Different letters within the same row show significant differences among the groups (P<0.05).
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Table 5- The effect of different L-carnitine concentrations on sperm apoptosis after freezing-thawing

process
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Different letters within the same row show significant differences among the groups (P<0.05).
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