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Abstract

Studies on the role of oxidative stress in the physiology and pathology of ruminants are relatively recent. Their 
importance as an additional tool for assessing metabolic status has increased and makes research in this area 
a challenge for veterinary medicine. Of interest is the study of the oxidative/antioxidant status of ruminants in 
various pathological conditions, including those that are important for reproduction and the overall benefit to 
individuals. Such studies are sporadic and are based on diseases such as mastitis, retained placenta and others. The 
wide varieties of methods for assessing the oxidative status of animals are available to researchers and clinicians, 
but make it difficult to compare results, even in studies that appear to be quite similar. The aim of the present 
review is to summarize and discuss the various biomarkers described in the literature and methods for their 
determination, which are used to assess the oxidative/antioxidant status of ruminants. Biomarkers for oxidative 
stress as an additional tool for assessing the overall metabolic status in pregnant ruminants have also been studied. 
In addition, the possibilities of using bioactive additives with antioxidant action to improve reproductive potential 
in factors important for reproduction and periods are considered. 

Oxidative stress (OS), expressed through the unbalanced production of Reactive Oxygen Metabolites (ROM) 
and damaged antioxidant defense system, plays an important role both in the natural aging process and in the 
pathogenesis and development of many diseases and their treatment. The imbalance between the produced 
ROMs and their location during physiological and pathological conditions in the body leads to accumulation, and 
deregulation of metabolic pathways. ROMs are unstable and extremely active against biomacromolecules such 
as proteins, lipids, carbohydrates and nucleic acids. They cause cell damage through oxidative chain reactions 
and lipid peroxidation under normal conditions. There is a wide variety of methodologies for assessing oxidative 
status in animals that are available to researchers and clinicians, each with its own advantages and disadvantages. 
Differences in models and methodologies make it difficult to make adequate comparisons, even for studies that 
seem quite similar. OS is associated with a number of pathological processes and diseases in ruminants, including 
sepsis, mastitis, acidosis, ketosis, enteritis, and pneumonia, respiratory and joint diseases. The compromised 
immune system can also lead to increased morbidity, difficult treatment, and increased mortality in animals, which 
can affect the efficiency of animal husbandry. The increase in antioxidant defenses could, at least partly, improve 
immunity by maintaining the structural and functional integrity of important immune cells. A number of studies 
have proven the protective effects of antioxidants such as vitamin C, Vitamin A (retinol), carotenoids, and others, 
which can prevent oxidative damage caused by drugs and other pathogens. One of the most effective antioxidants 
is Vitamin E in combination with selenium, which is a co-factor of GSH-Px, acts synergistically with vitamin E in 
protecting organisms from free radicals. In ruminants the activity of OS biomarkers may be influenced by diet 
and season. The clarity of understanding the OS pathophysiology in ruminants will allow the development of 
specific antioxidant therapies. Methods for quantifying OS include direct or indirect measurement of oxidants and 
antioxidants levels, and their quantification often requires specialized equipment and considerable experience. 
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ROS are formed continuously as normal by-products of cellular metabolism and in low concentrations are essential 
for many physiological processes. In excess, ROMs can damage cellular function, as it may interact with the cellular 
lipids, proteins, and DNA. ROMs plasma levels are considered an indicator of free radical production. The test has 
been validated using electron paramagnetic resonance (EPR), and is considered the ‘gold standard’ for measuring 
total oxidative state.

The assessment of the oxidative/antioxidant status of ruminants in various pathological conditions, including 
conditions related to reproduction and general well-being of individuals, should be based on the results of several 
parameters and several different methods. Examination of possible relationships between markers of oxidative/
antioxidant status and other relevant indicators (serum glucose, triglycerides, cholesterol, non-esterified fatty 
acids, urea, creatinine, total protein, albumin, alkaline phosphatase, etc.) will reflect the status of as well as the 
general internal physiological state of the animals.
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