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Abstract

Holstein cows are considered one of the most important dairy cattle breeds in the world due to their
exceptional milk production ability and adaptability to various climatic conditions. Heat stress represents a
major challenge for the dairy industry, particularly in tropical and subtropical regions, as it negatively impacts
milk production, fertility and the overall health of dairy cows. Consequences of heat stress include decreased
dry matter intake, increased rectal temperature and respiratory rate, and decreased milk production and quality.
In addition, heat stress can disrupt the intrauterine environment and cause the calves of heat-stressed cows to
have lower weight and size. Numerous studies have shown that heat stress affects morphology, DNA
methylation, and gene expression in both liver and breast tissue. Heat stress has also been observed to alter
DNA methylation patterns of the liver and mammary gland, which negatively impacts mammary gland
development during the dry period, which may subsequently lead to reduced milk production. Additionally,
heat stress has been shown to affect energy metabolism and nucleotides in dairy cows. Various strategies have
been proposed to alleviate heat stress, including nutritional management, hormonal therapy, and the
introduction of cooling systems. In this study, nine hub genes (IGF1R, CASP3, CALR, ATG3, ATG5, CASPS,
HMOX1, BECN1, and HSPA1A) involved in heat stress in dairy cows were identified through a literature
review and construction of a protein-protein interaction network. These genes are crucial in the regulation of
cellular responses to stress, binding of heat shock proteins, intracellular anatomical structure and synthesis of
thyroid and parathyroid hormones, as well as various signaling pathways including PI13K-Akt, AMPK, MAPK,
IL-17, mTOR, GnRH, and TNF. In this context, selecting and breeding dairy cows with heat stress-resistant
genotypes by integrating different layers of omics technology and genetic markers can significantly increase
production and reproductive performance. This approach may serve as a fundamental step for future studies
addressing heat stress in dairy cattle.
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