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ABSTRACT   

The goals of veterinary medicine are on getting maximum production and maintaining the health of dairy animals. The 

use of probiotics is one of the methods to achieve this goal. The probiotics are required in adequate amounts to get the 

maximum benefit. They are also a solution to antimicrobial resistance because they limit the irrational use of antibiotics. 

A variety of chemicals are released by these probiotics that are harmful to pathogenic microbes. These chemicals include 

proteases, hydrogen peroxide, and bacteriocins. They also help in the regulation of the immune system by regulating the 

expression of cytokines. Various gram-positive and gram-negative bacteria are sources of probiotics. Similarly, some 

species of fungi are also potential probiotics. They improve the health of dairy animals by maintaining the microflora in 

the gut of these animals and help in the maximum absorption of nutrients from the intestines of these dairy animals. 

They improve the normal physiological processes of the gut, thus helping a dairy animal to reach its maximum 

production. However, their exact mechanisms of actions at molecular levels are still unknown to us. So, there is a need 

for further research studies in this field, so that probiotics can be efficiently utilized.  
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INTRODUCTION 
 

Probiotics maintain the microbial population in the gastrointestinal tract (GIT). They are nonpathogenic 

microorganisms (Williams, 2010). They are living organisms (Gupta and Garg, 2009). They are microorganisms with 

health benefits. Their dosages depend upon the product (Kligler and Cohrssen, 2008). Their adequate amounts are 

required for a proper benefit to a host’s body (Baumgardner et al., 2021). Probiotics use can be a promising approach 

to prevent a number of diseases by improving the immune system (Stavropoulou and Bezirtzoglou, 2020). They can 

also have functions such as immuno-regulatory functions (Wieërs et al., 2020). The probiotics produce lysozymes, 

proteases, hydrogen peroxides, and bacteriocins which limit the multiplication of other harmful microbes (El -Saadony 

et al., 2021). The bacteriocins produced by probiotics can help us to combat with the problem of antimicrobial 

resistance for example, nisin is a bacteriocin produced by the probiotics. It has been used in the treatment of mastitis 

caused by gram-positive bacteria such as Staphylococcus and Streptococcus species (Hernández-González et al., 2021). 

The probiotics in animals regulate the expression of cytokines and interact with immune system of the animal’s body 

(Refeld et al., 2020). These probiotics have the ability to survive in the challenging environment within the host’s body 

such as gastric acidity and pH variations to give benefits to the animal’s body (Melara et al., 2022). Various feed 

additives are being added to the feed of dairy animals, either nutritional or non-nutritional, and they are maintaining 

the balance of gut microbiota, thus improving the health nutrient utilization capacity, and productivity of dairy 

animals. Since the emergence of antimicrobial resistance in dairy animals, they have gained great value. Two types of 

probiotics are being used in the dairy animals. Some of these are monostrain probiotics containing a single strain of 

probiotics, while some of the administrated probiotics are multistrain probiotics having two or three strains of 

probiotics (Lambo et al., 2021). The probiotics improve the feed conversion ratio in dairy animals (Maake et al., 2021). 

As it has been established that probiotics also regulate the production of volatile fatty acids and nitrogen flow, their 

molecular and metabolic mechanism of action is still unknown to us (Nalla et al., 2022). It is suggested that probiotics 

improve mucosal immunity by inhibiting the attachment of pathogens to the mucosa of the gastrointestinal tract of 
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animals (Uyeno et al., 2015). Furthermore, the health benefits of probiotics for the animal’s body include the control of 

acidosis, reduction of methanogenesis, enhanced growth of epithelium, and increased nutrient uptake (Abd El-Trwab 

et al. 2016). This chapter describes the importance of probiotics for the animal’s health and also explains how they 

regulate the gut of dairy animals. 

 

Important Probiotics of Dairy Animals of Bacterial and Fungal Origin 

Probiotics that are beneficial for the animal microbiota have been listed in Table 1. Most of these are bacterial in 

origin and a few of them are fungal in nature.  

 

Table 1: Probiotics of dairy animals 

Organism Species Reference 

Lactobacillus L. acidophilus Sharma et al., 2018b 

 L. alimentarius Apás et al., 2014 

 L. amylorvous Maldonado et al., 2012 

 L. animalis Ayala et al., 2018 

 L. casei Ayala-Monter et al., 2019 

 L. mucosae Royan et al., 2021 

 L. plantarum Izuddin et al., 2019 

 L. amylovorus Fernández et al., 2018 

 L. rhamnosus Maake et al., 2021 

 L. salivarius Stefańska et al., 2021 

 L. sporogenes Shreedhar et al., 2016 

 L. sakei Sasazaki et al., 2020 

Other lactic acid bacteria Streptococcus bovis Aphale et al., 2019 

 Lactococcus lactis Armas et al., 2017 

 Enterococcus faecalis Maake et al., 2021 

 Pediococcus acidilactici Reddy et al., 2011 

 Propriobacterium freudenreichii Vasconcelos et al., 2008 

Bacillus B. licheniformis Devyatkin et al., 2021 

 B. subtilis Devyatkin et al., 2021 

 B. subtilis natto Chang et al., 2021 

 B. toyonensis Santos et al., 2021 

 B. amyloliquefaciens Schofield et al., 2018 

Other  E. coli Tkalcic et al., 2003 

 Megasphaera elsdenii Carey et al., 2021 

 Butyrivibrio fibrisolvens Fukuda et al., 2006 

 Prevotella bryantii Chiquette et al., 2012 

Fungi Aspergillus oryzae Sucu et al., 2018 

 Candida rugosa, Candida pararugosa Fernandes et al., 2019 

 Debaryomyces hansenii Angulo et al., 2019 

 Saccharomyces cerevisiae Shakira et al., 2018 

 Candida tropicalis Suntara et al., 2021a 

Bifidobacterium B. animalis Bunešová et al., 2012 

 B. pseudolongum Maake et al., 2021 

 B. ruminantium Vlková et al., 2009 

 B.bifidum Apás et al. 2014 

 

Probiotics as Gut Regulators in Dairy Animals 

Probiotics have different roles like antimicrobial, gut homeostasis, enhancement of digestion, productivity and growth 

of the dairy animals. It is summarized in Table 2.  

 

Future Perspectives and Challenges 

Livestock is a growing economy of the world. Among the livestock sector, the dairy sector has a significant impact on 

the economy. The developed countries are now towards the peak production of their dairy animals as they are using the 

latest products such as probiotics as feed additives. There is a lack of proper knowledge about using these probiotics in 

developing countries. However, some commercial dairy farms are adding probiotics in the feed of animals as feed 

additives to get maximum milk production from their dairy animals but household farmers lack proper knowledge about 

these products and are not using them. As a result, milk production of the dairy animals in most of the developing 

countries is not according to the nutritional requirements of the people living there. So, it is need of the hour that farmers 

should be given knowledge about the adequate use of probiotics to keep their animals healthy and get proper production 

from their dairy animals. 
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Table 2: Probiotics as gut regulators in dairy animals 

Probiotic Function Reference 

Lactobacillus johnsonii , 

Lactobacillus reuteri 

Increase the beneficial microflora in the gut of young calves. Zhang et al., 2016 

Lactobacillus casei, 

Streptococcus faecalism, 

Bacillus cerevisiae 

Population of opportunistic pathogens in the gut declines Guo et al., 2022 

Bifidobacterium adolescentis, 

Lactobacillus acidophilus, 

Bifidobacterium longum 

Digestion of dry feed increases when used in combination with 

vanillin 

Kondrashova et al., 2020 

Bacillus subtilis natto Improvement in concentrations of ammonia nitrogen, volatile fatty 

acids, and microbial protein 

Chang et al., 2021 

Live yeast Stabilize rumen pH Maamouri and Ben 

Salem, 2022 

Paenibacillus fortis Reduce nitrite toxicosis Latham et al., 2019 

Lactobacillus Assistance in body defence mechanisms Pyar and Peh, 2014 

Saccharomyces cerevisiae, 

Lactococcus 

Reduction in inflammation of mammary glands Gao et al., 2020 

Lactobacillus casei Reduction in infections caused by Staphylococcus aureus Souza et al., 2018 

Lactobacillus gasseri Reduction in infections caused by E. coli and Staphylococcus aureus Blanchet et al., 2021 

Lactobacillus casei, 

Lactobacillus salivarius, 

Lactobacillus sakei 

Improved ruminal fermentation Stefańska et al., 2021 

Bacillus amyloliquefaciens, 

Bacillus subtilis 

Concentration of intestinal fibre degrading bacteria increases Du et al., 2018 

Bacillus amyloliquefaciens Methane emission decreases Schofield et al., 2018 

Bacillus licheniformis, 

Lactobacillus plantarum, 

Bacillus subtilis 

Protein fermentation increased Chen et al., 2021 

Saccharomyces cerevisiae Decreases the protozoa population Phesatcha et al., 2021 

Lactobacillus casei Improved milk production by the increased absorption of nutteints So et al., 2021 

Pichia kudriavzevii, Candida 

tropicalis 

Increase in milk protein contents Suntara et al., 2021b 

Saccharomyces cerevisiae High fat contents in milk Sun et al., 2021 

Lactobacillus plantarum Antibacterial activity Angelescu et al., 2019; 

Beck et al., 2019 

Lactobacillus paracasei Antibacterial activity Mulaw et al., 2019 

Weissella confusa Cholesterol removing properties Sharma et al., 2018a 

Bacillus amyloliquefaciens Antimicrobial properties Lee et al., 2017a 

Lactobacillus fermentum Antibacterial activity against E. coli Owusu-Kwarteng et al., 

2015 

Lactobacillus plantarum Antibacterial activity against Salmonella enterica Oguntoyinbo and 

Narbad, 2015 

Lactobacillus paraplantarum Antimicrobial activity against food-borne microbes Peres et al., 2014 

Pediococcus pentosaceus Prevention of invasion of Salmonella Chiu et al., 2008 

Pediococcus acidilactici Antibacterial activity against Mycobacterium smegmatis, Bacillus 

subtilis, Proteus vulgaris, Staphylococcus aureus, and Escherichia coli 

Bhagat et al., 2020 

Enterococcus lactis Antimicrobial activity against Lactobacillus sakei, Enterococcus 

faecalis, Listeria monocytogenes, and Staphylococcus aureus 

Uymaz Tezel, 2019 

Lactobacillus rhamnosus Adherence to epithelial cells Kumar and Kumar, 2015 

Lactobacillus fermentum Antimicrobial properties Pan et al., 2011 

Enterococcus faecalis Adhesion to epithelial cells Kook et al., 2019 

Bacillus amyloliquefaciens Antibacterial activity against Bacillus cereus, E.coli, Listeria 

monocytogenes, and Salmonella enterica 

Lee et al., 2017b 

Bacillus amyloliquefaciens Antimicrobial activity against Staphylococcus aureus, E. coli, and 

Bacillus cereus 

Zulkhairi Amin et al., 

2020 

Lactobacillus kunkeei Antibacterial activity against Salmonella typhimurium and E. coli Sakandar et al., 2019 

 

Conclusion 

The probiotics are living microorganisms and are nonpathogenic in nature. They improve the health of animals by 

regulating the growth of harmful microbes. They help a dairy animal reach its maximum production by allowing the 
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maximum absorption of nutrients from the intestines. They attach to the gut mucosa of animals, thus inhibiting the 

attachment of pathogens to the mucosa and limiting their pathogenesis. They release various chemicals that are toxic to 

harmful bacteria such as hydrogen peroxide, bacteriocins etc. Both the fungi and several species of bacteria are potential 

probiotics for the animals. Some of these fungi are Aspergillus oryzae, Debaryomyces hansenii, and S. cerevisiae. The bacterial 

classes include both gram-positive and gram-negative bacteria. The Gram-positive bacteria include Lactobacillus, Bacillus, 

and other lactic acid-producing bacteria. On the other hand, important gram-negative bacteria include nonpathogenic 

strains of E. coli and Prevotella bryantii. Some of the very important functions of these probiotics include antibacterial activity 

against pathogenic strains of E. coli, Salmonella enterica, Salmonella typhimurium, and Staphylococcus aureus. Similarly, they 

also regulate the normal physiological processes ongoing in the gut of dairy animals like reducing the chance of nitrite 

toxicity, improving microbial fermentation, enhancing the metabolism of dry feed, and increasing the milk production of 

dairy animals. These probiotics are helping dairy animals reach their maximum production capacity. However, there is a lack 

of proper knowledge about the use of these probiotics in developing countries, as a result of which their dairy animals lack 

proper health and adequate nutrition. They should be given information about the use of these probiotics. 
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