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Article Info Abstract

Article History: Introduction:In the hot seasons and in tropical regions, supplements that increase horses’ tolerance to heat
Recived ~ 2024.6.26 stress are necessary. Due to its active role in the structure and activity of enzymes, zinc has positive effects
Revised ~ 2024.8.17 on heat tolerance. There are different types of zinc supplements; the bioavailability of the organic form is
Accepted  2024.9.18 higher than that of other forms.

This study aimed to evaluate the effects of dietary zinc-methionine supplementation in horses exposed to
heat stress on blood antioxidant indices, antioxidant enzyme activity, and liver enzyme activity.

KeyWords: Materials and Methods:In a factorial trial based on a completely randomized design, 30 Frisian horses
o were applied to two levels of heat stress and three levels of zinc-methionine supplementation. Stress levels

antioxidant enzymes . . Lo .

heat stress included; 1) no stress; 2) exposed to heat stress. Three levels of zinc-methionine supplementation were

horse used, including; 1) no supplementation, 2) 67 mg of zinc-methionine per kg of diet, and 3) 120 mg of

liver enzymes zinc-methionine per kg of diet. Blood samples were taken from horses and antioxidant indices and liver

zinc-methionine enzyme activity were measured.

Results: Heat stress increased and zinc-methionine supplementation decreased significantly the concen-
*Corresponding author: tration of malondialdehyde. An increase in the dose of zinc-methionine had no significant effect on the
E-mail address: concentration of malondialdehyde. The interaction effect of stress and supplementation on the activity of
superoxide dismutase enzyme tended to be significant and also on the activity of glutathione peroxidase
enzyme. The activity of alanine aminotransferase, aspartate aminotransferase, and alkaline phosphatase
enzymes increased in horses exposed to heat stress and showed a significant decrease with zinc-methionine
supplementation.

Conclusion: The zinc-methionine supplementation at a dose of 67 mg/kg can eliminate the negative effects
of heat stress on antioxidant indices and liver enzymes in Friesian horses.
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Parameters Factors
Heat stress Zinc-methionine SEM p values
No Yes 0 67 120 Stress Supplement  Interaction
mg/kg mg/kg
Malondialdehyde 4.19 765 6.33° 5.83° 5.60° 0.159 0.001 0.001 0.201
(nmol/ml)
Total antioxidant 223.5° 184.3 198.5 204.9 208.4 8.17 0.001 0.386 0.352
capacity (mmol/ml)
Superoxide dismutase 3.53° 5.74 455 457 479 0.072 0.001 0.287 0.062
(U/mg protein)
Glutathione peroxidase 243 39.5 3.13 3.12 3.15 0.058 0.001 0.956 0.015
(U/mg protein)

ab Means within a row with different superscripts are significantly different(P<0.05)
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Parameters Factors
Heat stress Zinc-methionine SEM p values
No Yes 0 67 mg/kg 120 Stress Supplement Interaction
mg/kg
Alanine- Aminotransferase 3.93 445 4.22° 3.840 3.70° 0.08 0.001 0.001 0.031
(Ufml)
Aspartate- Aminotransferase 150.4° 177.5% 175.5¢ 159.2 157.3 5.94 0.001 0.002 0.823
(Ulml)
Alkaline Phosphatase (U/ml) 79.7° 111.0* 109.5 89.15° 88.05 3.50 0.001 0.001 0.024
Creatin kinase 177.3 215.9 199.5 195.6 194.0 529 0.001 0.532 0.115
IU/L
»>Means within a row with different superscripts are significantly different(P<0.05)
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