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Abstract 

Mastitis, an inflammatory disease of the mammary gland, remains a major challenge in dairy farming 

due to its economic and animal welfare implications. Nutritional strategies, particularly 

supplementation with vitamin E and selenium (Se), have gained attention for their potential to enhance 

immune function and reduce mastitis susceptibility in cows. This review synthesizes current research 

on the roles of vitamin E and selenium in modulating oxidative stress, immune responses, and udder 

health. Evidence suggests that these micronutrients act synergistically to bolster antioxidant defenses, 

improve neutrophil function, and mitigate the incidence and severity of mastitis. 
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Introduction 

Mastitis, primarily caused by bacterial pathogens such as Staphylococcus aureus, 

Streptococcus spp. and Escherichia coli, leads to reduced milk yield, elevated somatic cell 

counts (SCC), and economic losses in the dairy industry. The periparturient period (around 

calving) is a critical window of heightened mastitis risk due to immunosuppression and 

oxidative stress. Vitamin E, a lipid-soluble antioxidant, and selenium, a component of 

glutathione peroxidase (GPx), play pivotal roles in supporting immune function and reducing 

oxidative damage. 

Oxidative stress, characterized by an imbalance between reactive oxygen species (ROS) and 

antioxidants, is prevalent during lactation and calving. It impairs neutrophil function, a 

critical immune defense against mastitis pathogens. Research by Liu et al. (2020) [11] 

demonstrates that selenium supplementation reduces oxidative stress by neutralizing ROS, 

thereby enhancing neutrophil activity (Liu et al., 2020) [11]. Vitamin E prevents lipid 

peroxidation, preserving cellular integrity. Studies such as those by Mudroň & Rehage 

(2018) [13] reveal that vitamin E enhances lymphocyte proliferation, antibody production, and 

neutrophil function, crucial for combating mastitis pathogens (Mudroň & Rehage, 2018) [13]. 

Selenium's enzymatic role in GPx activity supports the neutralization of hydrogen peroxide 

and lipid peroxides. Research highlights its importance in promoting neutrophil bacterial 

killing, reducing inflammation, and enhancing udder health. Notably, Ferreira & Petzer 

(2019) [5] found selenium supplementation significantly reduced SCC in dairy cows. Recent 

studies, such as those by Vasil et al. (2022) [20], emphasize the importance of targeted 

nutritional strategies during the transition period to mitigate mastitis susceptibility. 

Vitamin E and selenium work synergistically to enhance immune function and oxidative 

defense mechanisms, particularly in dairy animals. Vitamin E plays a crucial role in repairing 

oxidized lipids within cell membranes, preserving cellular integrity, while selenium-

dependent enzymes such as glutathione peroxidase help neutralize reactive oxygen species 

(ROS), preventing oxidative stress (Figure 1). This combination has been shown to 

significantly reduce somatic cell count (SCC) and lower the prevalence of mastitis, 

contributing to improved udder health and milk quality. Additionally, it enhances neutrophil 

viability, which strengthens the immune response against infections and promotes better 

mammary tissue health, reducing inflammation and supporting overall lactation performance 

(Zhang et al., 2019) [24].  
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 The combined antioxidant action of these nutrients is 

essential for maintaining cellular homeostasis and 

improving resistance to infections, highlighting their 

importance in livestock nutrition and health management. 

 

Vitamin E & Selenium Synergy in Udder Health 

Vitamin E and selenium play complementary roles in 

enhancing antioxidant defense, improving immune 

response, and maintaining tissue integrity in dairy cattle 

(Fig. 1). Vitamin E, a lipid-soluble antioxidant, protects 

mammary gland cells from oxidative stress by neutralizing 

free radicals, while selenium is an essential cofactor for 

glutathione peroxidase (GPx), which helps in the breakdown 

of harmful lipid peroxides (Figure 2). This dual action 

reduces oxidative stress and inflammation, preventing udder 

tissue damage and lowering the risk of mastitis (Vasil' et al., 

2022) [20]. During lactation and calving, cows experience 

increased metabolic demands, leading to oxidative stress. 

Reactive oxygen species (ROS) overwhelm antioxidant 

defenses, impairing neutrophil function the primary immune 

cells combating mastitis pathogens. 

 

Mechanisms of Action 

 Oxidative Stress Reduction: Mastitis and other 

udderinfections are linked to increased oxidative stress, 

which damages lipids, proteins, and DNA. Vitamin E 

prevents lipid peroxidation, while selenium, through 

glutathione peroxidase, breaks down lipid 

hydroperoxides into non-toxic compounds, reducing 

mammary gland inflammation. 

 Immune System Enhancement: Selenium 

supplementation boosts neutrophil activity, increasing 

the ability of immune cells to combat infections such as 

mastitis. A study found that selenium and vitamin E 

supplementation reduced the prevalence of mastitis by 

25%, showing their role in immune modulation (Vasil' 

et al., 2022) [20]. 

 Tissue Integrity and Udder Health: The combined 

supplementation of selenium and vitamin E improves 

mammary epithelial cell integrity, reducing somatic cell 

count (SCC) and enhancing milk quality (Netto et al., 

2022) [16]. 

The synergistic action of Vitamin E and Selenium is 

crucial for reducing mastitis prevalence, lowering SCC, 

and preserving udder health. Their combined effects 

enhance antioxidant defense, immune response, and 

tissue resilience, making them essential nutrients for 

dairy cattle productivity and well-being. 

 

Vitamin E and Selenium play crucial roles in 

preventing mastitis by enhancing immune function and 

protecting mammary tissue integrity. These 

micronutrients improve neutrophil function, leading to 

enhanced chemotaxis, phagocytosis, and pathogen 

clearance, which are essential for controlling bacterial 

infections in the mammary gland (Hogan et al., 1993) 
[8]. Additionally, they contribute to reduced 

inflammation by lowering the production of 

prostaglandin E2 (PGE2), thereby minimizing tissue 

damage and promoting faster recovery from infections 

(Weiss et al., 1997) [22]. Another key mechanism is their 

role in mammary epithelial protection, where they help 

preserve tight junction proteins, reducing bacterial 

invasion and maintaining the integrity of the blood-milk 

barrier (Smith et al., 2004) [17]. These combined effects 

contribute to lower somatic cell counts and improved 

udder health, ultimately enhancing milk quality and 

production in dairy cows.

 

 
 

Fig 1: Role of Vitamin E and Selenium in Udder Health 
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Fig 2: This diagram illustrates how Vitamin E and Selenium work together in antioxidant defense, reducing oxidative stress, and enhancing 

udder health 
 

Current Research on the Use of Vitamin E and Selenium 

in Bovine Mastitis Prevention and Treatment 
Bovine mastitis remains one of the most economically 
significant diseases in the dairy industry, and recent research 
continues to explore the role of Vitamin E and Selenium in 
its prevention and treatment. These micronutrients are well-
known for their antioxidant, immune-boosting, and anti-
inflammatory properties, which contribute to improved 
mammary gland health and reduced incidence of mastitis. 

1. Role in Immune Function and Neutrophil Activity: 
Recent studies highlight that adequate Vitamin E and 
Selenium supplementation enhances neutrophil 
function, improving chemotaxis, phagocytosis, and 
oxidative burst capacity, which are critical for bacterial 
clearance in the mammary gland (Alhussien & Dang, 
2020) [1]. Research suggests that cows with optimal 
levels of these nutrients exhibit a faster immune 
response to mastitis-causing pathogens, leading to 
lower somatic cell counts (SCC) and reduced infection 
severity (Ceballos-Marquez et al., 2022) [3]. 

2. Antioxidant and Anti-Inflammatory Effects: Vitamin 
E and Selenium serve as antioxidants, reducing 
oxidative stress and lipid peroxidation in mammary 
epithelial cells. A study by Malbe et al. (2019) [12] 
found that higher dietary Vitamin E levels (1000 
IU/day) led to decreased levels of inflammatory 
cytokines, such as TNF-α and IL-6, suggesting a 
protective role against tissue damage in mastitic cows. 
Selenium, particularly in the form of organic selenium 
(Se-yeast), has been found to be more bioavailable and 
effective in reducing mastitis severity compared to 
inorganic forms (Mudron et al., 2021) [14]. 

3. Influence on Milk Quality and Udder Health: Recent 
trials indicate that supplementing Vitamin E and 
Selenium during the transition period improves milk 
yield, quality, and overall udder health. A study by 
Hussein et al. (2023) [9] demonstrated that prepartum 
supplementation with 20 mg of Selenium and 2000 IU 
of Vitamin E resulted in significantly lower SCC and 

higher milk yield post-calving, indicating long-term 
benefits in mastitis prevention (Figure 3). 

4. Emerging Trends: Combination with Other 
Nutrients and Probiotics: Modern research is now 
focusing on the synergistic effects of Vitamin E and 
Selenium with other nutrients, such as zinc, copper, and 
probiotics, to further enhance immune function and 
mastitis resistance. Some studies suggest that 
combining Vitamin E with probiotics like Lactobacillus 
spp. may provide additional protection against mastitis 
by promoting a healthier mammary micro biome 
(Ganda et al., 2022) [6]. 
Therefore, current research confirms that Vitamin E and 
Selenium supplementation significantly reduces 
mastitis incidence, enhances immune response, and 
improves udder health in dairy cows. Future studies 
continue to explore optimal dosing strategies, 
bioavailability of different Selenium forms, and 
combination approaches with probiotics and trace 
minerals to further optimize bovine mastitis prevention 
strategies. 
 

Field Studies and Clinical Evidence 

 Vitamin E Supplementation: vitamin E 
supplementation had positive effects on the function of 
bovine neutrophils and milk quality in a commercial 
dairy herd found that Alpha-tocopherol 
supplementation of more than 3000 IU/day during the 
prepartum period can be important for the effective 
prevention of peripartum disease in high-yield dairy 
cows.  

 Selenium Supplementation: For dairy cattle it can 
vary from 0.1 to 0.3 mg/kg DM (Vasil et al., 2017) [19]. 
Injectable selenium (0.1 mg/kg) prepartum improved 
cure rates in subclinical mastitis cases (Weiss, 2017) 
[22]. 

 Combined Use: A meta-analysis by Sordillo (2018) [18] 
highlighted a 40% reduction in mastitis risk with 
combined vitamin E and selenium protocols. 
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Fig 3: Radar chart visualization showcasing the effects of Vitamin E and Selenium on bovine mastitis prevention. 

 

Challenges and Knowledge Gaps 

 Variable Responses: Baseline selenium and vitamin E 

levels, genetics, and management practices influence 

outcomes. 

 Toxicity Risks: Over-supplementation may lead to 

selenosis and other toxic effects. 

 Research Gaps: Long-term impacts and interactions 

with other micronutrients warrant further investigation. 

Optimal ratios of vitamin E and selenium require 

further study. 

 

Conclusion 

Vitamin E and selenium are critical for mitigating oxidative 

stress and enhancing immune resilience in dairy cows, 

thereby reducing mastitis susceptibility. Their combined 

supplementation offers a promising strategy for improving 

udder health and dairy productivity. While evidence 

supports their combined use, tailored strategies based on 

herd-specific conditions are essential. Future research 

should explore interactions with other nutrients (e.g., zinc, 

beta-carotene) and long-term impacts on udder health. 
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