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Abstract 

 

During the transition period dairy cattle are more susceptible to disease because many aspects of the immune system are 

altered by uncontrolled inflammation, a condition that has as a cause the metabolic adaptation of the cows. 

Inflammation and oxidative stress are interlinked, and contribute to the evolution of reproduction diseases of dairy 

cows. Our review highlights to light scientific data on oxidative stress and reproductive disorders in dairy cows. The 

information collected is significant for animal welfare and reproduction, and it will create the foundation for future 

research on the connection between oxidative stress, reproductive diseases, and nutrition in cows. 
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 INTRODUCTION 

 Since dairy cows use large reserves of 

glucose for the synthesis of lactose in milk during 

the approximately six-week transition period - 

three weeks prior to and three weeks following 

calving it is important to understand the 

relationship between oxidative stress and 

reproduction diseases in these animals. Ruminants 

can produce glucose through a process called 

gluconeogenesis. Propionic acid is one resource 

that is utilized in the production of glucose. 

Adipocytes release non-esterified fatty acids 

(NEFAs) through lipolysis, which is caused by a 

decrease in the secretion of insulin as a result of 

low blood glucose levels (Herdt, 2000). 

Hypoglycemia lowers energy levels and milk 

production. Ketones are another type of metabolite 

that enter the bloodstream as a result of the liver's 

metabolism of fatty acids. The -hydroxybutyrate 

(BHB) is the most prevalent ketonic body and can 

be used to assess the body's spectrum of lipid 

mobilization as well as negative energy balance 

(NEB) (Sordillo and Raphael, 2013). 

Oxidative stress is caused by the generation and 

excessive accumulation of reactive oxygen species 

(ROS) as a result of an imbalance in the 

prooxidants/antioxidants ratio in favor of 

prooxidants. Many pathological conditions, 

including degenerative diseases, cardiovascular 

diseases, immuno-inflammatory lesions, nervous 

system disorders, diabetes, thyroid disorders, 

gastric ulcers, and even viral infections, are linked 

to the state of oxidative stress as a cause in both 

their initial development and progression. From an 

experimental point of view, increased 

concentrations of products that result from the 

oxidative degradation of biomolecules, lipids and 

lipid components, amino acids and proteins, and 

nucleic acids can be observed in the state of 

oxidative stress (Andrei et al., 2014). 

 

 Lipid mobilization and oxidative stress 

 during the transition period 

 

 Studies of Valko et al. (2007) and 

Contreras et al. (2010) provide evidence in favor of 

the theory that a high level of lipid mobilization 

promotes infectious disorders including mastitis 

and metritis. One of the primary causes for the 

immune system's decreased antibacterial activity 

during the start of lactation is lipid metabolism 

(Kimura et al., 1999). Because β-hydroxybutyrate 

affects leukocyte and neutrophil activity, ketosis 

increases the risk of mastitis and other infections in 

cows (Sordillo and Raphael, 2013).  

 Neutrophils and macrophages are 

negatively impacted by decreased glucose 

concentration caused by NEB since they require 

glucose to maintain their antimicrobial activity 

(Suriyasathaporn et al., 2000; Calder et al., 2007; 

Sordillo and Raphael, 2013). O'Boyle et al. (2012) 

state that blood glucose concentration decreases 

during intense lipid mobilization may restrict the 

amount of energy required for immune cell 

populations to function appropriately intended. 
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