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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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Abstract

Heat stress is one of the challenges of poultry farming, especially in regions with hot weather.
Heat stress in poultry causes disturbance in homeostasis and stable internal balance of poultry. Stress
is a biological response to regain balance, which occurs as a result of the reaction of various factors
such as high ambient temperature, humidity, heat radiation, and air speed, among which high
ambient temperature plays an important role that causes it becomes an economic loss. Heat stress in
poultry is a condition in which birds have difficulty in achieving a balance between heat production
in the body and heat loss. The harmful effects of heat stress on poultry include reduced growth rate,
reduced appetite, increased food conversion ratio, reduced egg production, and decreased quality of
meat and eggs. Medicinal plants contain various bioactive compounds with antioxidant,
antimicrobial, anti-inflammatory and immune system modulating effects. Various bioactive
compounds capable of improving thermal tolerance of poultry when exposed to thermal challenges
have been identified in different species and parts of medicinal plants. Considering the biological
activities of medicinal plants, it can be used as a promising heat tolerance factor in poultry diet under
heat stress conditions. With a more detailed understanding of thermal stress, its predisposing factors
and reducing strategies, the negative effects of thermal stress can be minimized.
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Abstract

For beekeepers, honey bees have always faced serious risks and challenges due to their complete
confidence in the climate. The fight against cold winters is one of the most important problems influencing
the economy of insects, especially honeybees. In certain situations, honey bees can tolerate extremely low
temperatures, -40 °C or below, and -60 °C to survive in cold climates. Honeybees have developed complex
defense mechanisms. To keep the heat, the bees group in the beehive in winter to form a dense mass. They
also produce warmth by pulling their muscles together and keeping energy from pollen and honey. Wax and
pollen ensure the beehive, and the production of frost protection proteins stops the heat loss and freezing of
the water in the bee bodies. Bees consume less energy in winter because they are less active. The essential
losses of the winter colony of commercial beekeepers in the United States require methods to overcome bees
in environments to reduce these losses. Finding the underlying mutations in the candidate genes associated
with this phenomenon is of essential importance for understanding these mechanisms. These genes are very
different and can be roughly divided into three groups: genes involved in the signal path, genes involved in
the production of antifreeze, and genes involved in the time of the winter diapause. Insulinway-gen (IGF-1
receptor, protein kinase B, Foxo, PI3K, PTEN), JAK/Stat pathway genes (JAK, Stat, Cytokineceptors), Tor
Pathway gene (Gate, Raptor, Rictor, S6K1), AMPK, AMPK, AMPK-Pathway-gen gene (AMPKo, AMPKS,
AMPKY), Wnt Pathway gene (B-catenin, Wnt, TCF/LEF) and Hedgehog path (Hedgehog, Patched) further
into the parts of the signaling gene. Glycerin and Freostraf protein genes are examples of genes that produce
frost protection. The genes that control the biological clock, light and temperature sensors, as well as diapause
hormones, are part of the Winterdiapause timing genes. This review aims to give interested readers and
researchers a brief summary of the latest developments in this area of study.
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Abstract

This article reviews the calf neonatal period, focusing on proper liquid feeding practices, stress-
free weaning methods, the potential impacts of milk feeding on future performance, and important
practical recommendations for this phase. Proper liquid feeding of calves from birth to weaning is
critical for ensuring optimal growth, health, and development. Colostrum, the first milk produced
by the dam, is essential for providing passive immunity, as it is rich in immunoglobulins, nutrients,
and other bioactive compounds. Transitioning to whole milk or milk replacer after colostrum feeding
requires transitional milk feeding to prevent digestive disorders and support steady growth. Water
should be made available to calves from the beginning, as it aids in rumen development and prevents
dehydration, especially when calves are exposed to heat stress. Gradually introducing starter feed
alongside liquid feeding facilitates rumen development and prepares calves for weaning. Regular
monitoring of the quality and quantity of liquid feed and starter intake, as well as body weight
measurements, is crucial for improving effectiveness and ensuring economically efficient calf
rearing.
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Abstract

Bacteriocins are antimicrobial peptides proposed as an alternative to antibiotics due to the
emergence of microbial resistance to antibiotics. If these peptides produced by ribosomes are
consumed directly, they will be denatured due to the effect of digestive secretionsin the digestive
tract. Therefore, either coated bacteriocins must be fed to the bird or the bacteria that produce them
must be used in the feed to colonize the bird's intestine and secrete bacteriocins. Bacteriocins can be
effective against many pathogens and act as a biological weapon against pathogens. Different
bacteriocins have different mechanisms for competing with other bacteria. Lactic acid-producing
bacteria, in addition to their role as probiotics, can also produce bacteriocins to combat pathogens
and inhibit them. Bacteriocins play an unparalleled role in the antibacterial mechanism of bacteria
against other competing strains. On the other hand, given that antibiotics cause microbial resistance,
it is necessary to pay attention to their high impact on the poultry industry. In this article, an attempt
has been made to introduce bacteriocins, their types, and methods of using them in poultry nutrition.
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