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Extended Abstract

Background: During spermatogenesis, sperm lose a large amount of their cytoplasm, and since
most enzymes are in the cell cytoplasm, sperm have little antioxidant capacity. Normally,
antioxidant compounds that protect sperm are present in the seminal fluid. Antioxidant
compounds in poultry consist of three compounds: glutathione peroxidase, superoxide
dismutase, and catalase. However, these antioxidant compounds are active for only a short
period in normal reproduction. Research has shown that adding antioxidant substances to
poultry diets reduces lipid peroxidation in semen. Medicinal plants can have potential protective
effects by enhancing the body's antioxidant system. These plant compounds are capable of
directly reducing the production of reactive oxygen species during various stresses by inhibiting
the producing enzymes. The addition of unsaturated fatty acids to poultry diets seems essential
due to the important role these fatty acids play in metabolism and energy production, endocrine
secretions, sperm membrane fluidity, and reproductive functions. Given the lack of an
enzymatic system for the tissue synthesis of essential fatty acids in poultry, it is recommended
to use these sources in breeder flock diets. Therefore, this study was conducted to investigate
the effect of camelina oil and Tribulus terrestris extract on sperm parameters, antioxidant
enzymes, and malondialdehyde concentration in the seminal plasma of broiler breeder roosters.

Methods: This experiment was conducted using 36 Ross 308 broiler breeder roosters in a 2x3
factorial design, including three levels of camelina oil and two levels of Tribulus terrestris, for
10 weeks with six treatments and six replicates. The experimental treatments included: 1-
Control, 2- a diet containing 1% camelina oil, 3- a diet containing 2% camelina oil, 4- a basal
diet plus 10 mg of Tribulus extract per kg body weight, 5- a diet containing 1% camelina oil
plus 10 mg of Tribulus extract per kg body weight, and 6- a diet containing 2% camelina oil
plus 10 mg of Tribulus extract per kg body weight. Semen parameters, including volume and
concentration, as well as total motility percentage, progressive motility, viability, plasma
membrane integrity, and morphological abnormalities of spermatozoa, were measured weekly
until the end of the period. Malondialdehyde concentrations as an indicator of peroxidation and
the activity of antioxidant enzymes, including glutathione peroxidase, superoxide dismutase,
catalase, and also seminal plasma glutathione, were measured in the final week of the
experiment.

Results: The main effects of camelina oil and Tribulus terrestris extract were not significant on
semen volume, sperm concentration, total and progressive motility, viability, and morphological
abnormalities of spermatozoa. However, the plasma membrane integrity of spermatozoa was
affected by the main effects of T terrestris, such that birds fed with 10 mg levels of T ferrestris
showed a lower percentage of sperm plasma membrane integrity than the control (P < 0.05). No
significant changes were observed in examining the interactive effects of camelina oil and T.
terrestris extract on quantitative and qualitative sperm parameters, including semen volume, as
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well as concentration, total and progressive motility, viability, and sperm plasma membrane
integrity. However, the percentage of abnormal spermatozoa was affected by this interaction,
such that the percentage of morphological abnormalities of spermatozoa in the 2% camelina oil
treatment without 7. ferrestris extract was significantly lower than in the 10 mg 7. ferrestris
without camelina oil and 2% camelina oil without 7. terrestris extract treatments, although they
did not show a statistically significant difference from the control. The lipid peroxidation index
of semen, measured by malondialdehyde concentration, was not affected by the main effects of
camelina oil, T. terrestris extract, and the interactive effects of camelina oil and T. terrestris
extract in seminal plasma (P > 0.05). The main effects of camelina oil were not significant on
antioxidant enzymes. However, superoxide dismutase enzyme was affected by the main effects
of T. terrestris extract (P < 0.05), and the concentration of this enzyme increased in birds fed
with 10 mg of T. terrestris extract. In examining the interactive effect, simultaneous use of 1%
camelina oil and 10 mg of 7. terrestris extract led to an increase in glutathione peroxidase and
superoxide dismutase enzymes compared to 0% camelina oil and 0 mg of 7. terrestris extract
levels. However, the levels of catalase and glutathione were not affected by the interactive
effects of camelina oil and 7. terrestris extract (P > 0.05).

Conclusion: Based on the findings of the present study, it can be concluded that although the
addition of camelina oil and 7. terrestris extract to the diet did not significantly affect most
sperm parameters, the simultaneous use of 1% camelina oil and 10 mg of 7. terrestris extract
improved the levels of glutathione peroxidase and superoxide dismutase enzymes in semen.
Therefore, improving the antioxidant conditions of semen using herbal agents, at least in the
case of camelina oil and 7. terrestris extract, cannot alone be a reason for improving the
qualitative parameters of sperm in aged breeder roosters and requires further research.
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s (%) (sdaa dga oleasd uf 5 (%) 2oy S5 5 <2l
Chemical composition (%) Ingredient
2790.00 (PSS 2 S 4S) pudgilie LB (55, 57.03 ©5
Metabolisable energy (Kcal /kg) Comn
12.60 (423) P& B2 9.76 bgeo oS’
Crud protein (%) Soybean meal (44%)
0.57 (325) o234 3.00 Lgw %9,
Lysine (%) Soybean oil
0.28 (122) igsie 10.15 ¥
Methionine (%) Barley
0.52 (Ao )) Cpsiamgun + (pgeio 1.69 Oland gulS’ 63
Methionine + cysteine (%) Di—calcium phosphate
0.48 (22)2) o585 1.06 Gao g,
Threonine (%) oyster powder
0.36 (10,3) oy BBy 0.20 e oo
Available phosphorus (%) Baking soda
0.83 (1052) el 027 ‘
Calcium (%) Common salt
0.18 (10,) A 0.11 Oge
Chlorine (%) Methionine
0.18 (2259) 2o 0.25 *elng JoSo
Sodium (%) Vitamin premix
0.25 e

Mineral Premix
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* Vitamin supplement (per kg diet) containing 9000 international units of vitamin A, 5000 international units of vitamin D3, 50 international units of

vitamin E, 3 mg of vitamin K (menadione), 2 mg of vitamin B1, 6 mg of vitamin B2, 3 mg of vitamin B6, 60 mg of nicotinic acid, 15 mg of
pantothenic acid, 0.1 mg of biotin, 1.75 mg of folic acid, 0.016 mg of vitamin B12.
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** The mineral supplement (per kg diet) contained 16 mg of copper, 1.25 mg of iodine, 40 mg of iron, 120 mg of manganese, 0.3 mg of selenium, and

100 mg of zinc.
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Table 2. The effect of camellia oil and Tribulus terrestris extract on sperm parameters in broiler breeder roosters
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Table 3. Effects of camellia oil and kharkhasek extract on seminal plasma antioxidant enzyme and malondialdehyde
concentrations in broiler breeder roosters
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