Iranian Journal Of Biological Science. 2025; 20(2):61-72

M- Original Article

v . : . :

’ Iranian Journal of Biological Sciences

’ ht tps // zisti. iau v aramdimn.ac.ir

The effect of zinc-methionine supplementation on physiological responses, oxidative stress,
and the relative expression of IL-6, IL-10, and HSP70 genes in sanjabi sheep under heat stress

conditions

Hamid Ashrafi*

Department of Animal Science, Science and Research Branch, Islamic Azad University, Tehran, Iran

Article Info

Abstract

Article History:

Received 2025.12.06
Revised 2025.12.17
Accepted 2025.12.20

KeyWords:

Heat stress
Zinc-methionine
Sanjabi sheep

Gene expression
Oxidative stress
Antioxidant capacity

*Corresponding author:

E-mail address:
ashrafihamid1071395@gmail.com

Introduction: Heat stress is one of the most significant limiting factors in sheep pro-
duction. By disrupting physiological homeostasis, increasing reactive oxygen species
(ROS), and impairing immune regulation, it leads to reduced performance and system-
ic inflammation. This study investigated the effect of zinc-methionine supplementation
on physiological responses, oxidative stress indicators, and the expression of IL-6, IL-
10, and HSP70 genes in non-pregnant Sangsari ewes under severe heat stress conditions.

Methods: This research was conducted on 25 Sanjabi ewes in a completely randomized design,
involving different heat stress groups and zinc-methionine treatment, over a period of 40 days.
Subsequently, physiological parameters and gene expression were evaluated across the groups.

Results: Heat stress caused a signiﬁcant increase in heart rate, respiratory rate, and rec-
tal temperature, and decreased GPx, SOD, and TAC activity alongside elevated MDA lev-
els (P<0.05). Furthermore, the expression of IL-6 and HSP70 genes increased by 2.83 and
2.52-fold, respectively, while IL-10 gene expression decreased to 0.63-fold (P<0.05). The ad-
dition of zinc-methionine supplement, particularly at levels of 30 and 45 mg, significant-
ly improved physiological and antioxidant indices, reduced MDA levels, and modulated
the expression of IL-6 and HSP70 genes while increasing IL-10 gene expression (P<0.05).

Conclusion:Adding  zinc-methionine supplement to the diet can be an effec-
tive nutritional strategy to reduce physiological stress, improve oxidative sta-
tus, and modulate inflammatory responses in Sanjabi sheep under heat stress.

The use of a 30 mg/kg of diet level is recommended due to its highest efficacy.
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