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INTRODUCTION 

 

Mastitis is a highly prevalent disease in dairy cows and humans, 

which is characterized by inflammation that occurs in the 

mammary gland. It is considered as one of the most threatening 

diseases in that mastitis reduces milk production to 

unprofitable levels, makes milk discarded, decreases 

conception, and culls the cows early and even death, which 

causes enormous economic losses (Hertl et al. 2010). 

Approximately 220 million dairy cattle are raised worldwide 

and about 10 million were in China in 2018. The incidence of 

clinical mastitis is approximately 30% and it not only causes 

substantial economics but also leads to public health threats 

including the potential to transmit pathogenic and/or antibiotic-

resistant organisms to humans. Generally speaking, bovine 

mastitis is identified as a complex disease affected by many 

factors including artificial feeding conditions, management, 

udder hygiene, pathogen infection, and health status of cows. 

It is believed that pathogenic microorganisms mainly cause 

cow mastitis. There are two types of mastitis, clinical and 

subclinical infections. Depending on the primary reservoir 

and mode of transmission, this pathology can be contagious 

or environmental. Compared with clinical mastitis, the 

incidence of subclinical mastitis in dairy cows is 20-40 times 

higher, and the duration of the disease is longer. It is also 

classified as environmental types or contact infectious types 

according to the transmission amplification of pathogens. 

Numerous pathogens are responsible for mastitis with the 

majority of infections caused by staphylococci, streptococci, and 

enterobacteria. The main contagious microorganisms are 

Staphylococcus aureus and Streptococcus agalactiae, which are 

the main source of the mammary gland of infected cows 

(Gomes et al. 2016). On the other hand, the pathogenic 

bacteria which come from the body surface and the 

environment the dairy cows live in also cause mastitis, 

including Streptococcus mammary, Escherichia coli, and 

Klebsiella. A study of 161 large farms in 21 provinces in China 

showed that the average incidence rate of mastitis was 3.3% 

per 100 dairy cattle per month. The isolation and 

identification results of pathogenic bacteria showed that 

Escherichia coli was the highest, about 14.4%, followed by 

Klebsiella (13.3%), Coagulase negative staphylococcus (11.3%), 

Streptococcus agalactiae (10.5%) and Staphylococcus aureus 

(10.2%). The isolation of Streptococcus agalactiae and 

Streptococcus mammalia were respectively about 2.8 and 2.1%, 

lower than expected. The proportion of Coagulase negative 

staphylococcus, Escherichia coli, and other enterobacteria 

isolated from northwest China was higher than that from 

northeast and south China. Streptococcus agalactiae and other 

Streptococcus were isolated more in the winter (October to 

March), and Escherichia coli and Klebsiella were higher in the 

summer (April to September). 

For a long time, the major strategy of treating mastitis is 

antibiotic therapy, but the cure is not very successful, and the 

prevention and treatment measures mostly emphasize 

environmental disinfection and mammary gland antibacterial 

and anti-inflammatory treatment. The side effects come with 

the use of antibiotics cannot be neglected in the coming term 

such as drug resistance and antibiotics residues in milk. Thus, 

detailed knowledge of the mechanism and the cure of mastitis 

is urgently needed to safeguard dairy industry’s economic 

benefits and the human health. 

 

Diagnosis of Cow Mastitis 

 

The symptoms of clinical mastitis include redness, fever, and 

swelling of breast tissue. The color of the milk appears yellow, 

gray or red. The milk itself presents muddy, flocky, and 

sometimes as thin as water. The diagnostic methods for 

subclinical mastitis are cell count (SCC) and California mastitis 

Test (CMT) (Ashraf et al. 2018).  

SCC is a classic and the most common detection method, 

which is widely used as a measure of milk quality, and the 

relationship between SCC and breast infection becomes a 

research topic. Traditional SCC detection relies on laboratory 

microscopy and cell staining techniques (Harmon 1994; 

Schukken et al. 2003). With the advancement in technology, 

there are automated electro-cellular counting machines based 

on imaging technology and flow cytometry, such as DeLavalTM 

and FossomaticTM. A more practical test for estimating SCC 

in farm is the California Mastitis qualitative test (CMT). In this 

approach, the sodium dodecyl sulfate is used to dissolve cell 

membranes and precipitate DNA and proteins into observable 

gels.  The  Wisconsin Mastitis Test (WMT) is an improvement  
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on CMT. It increases the accuracy of viscosity measurements. 

CMT is still a suitable screening method for the mastitis. In the 

test of subclinical mastitis samples at dry milk stage, CMT 

shows higher sensitivity and specificity(Schukken et al. 2003).  

The gold standard for identification of mastitis pathogen is 

microculture. The results depend on the growth count, colony 

phenotype, drug sensitivity test, and biochemical test of the 

sample on the medium at certain temperature and time. 

Laboratory culture has requirements for environment, 

equipment and operators, and the operation is tedious and 

time-consuming. Commercial microbial media kits have been 

introduced to facilitate the use of field tests, such as 

AccumastTM, Virba, CHROMagar and Hardy diagnostics.  

PCR and LOOP-mediated isothermal amplification (LAMP) 

using pathogen DNA as template can obtain high sensitivity and 

specificity in a short time. PCR tests often require specialized 

equipment and trained personnel so that they are usually 

performed in the laboratory. LAMP assay is an economical and 

efficient diagnostic method in low-resource environment 

because of its convenience in field application, relatively simple 

sample preparation, and low sensitivity to inhibitory substances 

in biological samples. LAMP can detect pathogens such as 

Staphylococcus aureus and Streptococcus in milk, and the results 

can be obtained within 1-2 hours with high accuracy (Ashraf et 

al. 2018; Griffioen et al. 2020).  
 

Treatment of Cow Mastitis 
 

The prevention and treatment of dairy cow mastitis is a difficult 

point in dairy industry. There is no perfect method to prevent 

and treat this disease to maintain a balance between cow health 

and food safety. At present, the main treatment strategy for 

mastitis is still the extensive use of antibiotics. Penicillin, 

streptomycin and gentamicin are used by injecting into the 

breast, and depending on the degree of sickness after infection, 

it can be injected intramuscular or intravenous. In addition, 

prepare before injection to ensure that the injection equipment 

is sterilized and clean and massage the breast after injection to 

ensure absorption. The extensive use of antibiotics in 

treatment has brought many negative effects, such as drug 

resistance and the residue of antibiotics and antibiotic 

resistance genes (Krömker et al. 2017; van den Borne et al. 

2019). To solve this problem, more and more scientists are 

focusing on developing new treatment methods, especially 

natural compounds, traditional Chinese medicine, and 

probiotics to replace the use of antibiotics. Traditional Chinese 

medicine and natural compounds contain a variety of active 

ingredients, which has high efficiency, low toxicity, and 

detoxification, alleviating the swelling and pain, and not easy to 

cause drug resistance (Hu et al. 2019; Zhao et al. 2018). 

Astragaloside is a Chinese herbal medicine widely used in the 

treatment of mastitis. It has anti-inflammatory effects by 

inhibiting the infiltration of inflammatory cells in mammary 

tissue and reducing the expressions of TNF-A, IL-1β and IL-6 

(McDougall et al. 2021). 

 

Gut Microbiota and Mastitis 

 

Studies of the relationship between intestinal flora and human 

diseases have been reported often and it is also a promising 

way to treat diseases of dairy cows in dairy farming. Gut 

microbiota are an essential part of animals and humans. Shaped 

by eons of co-evolution, host-bacterial associations have 

developed into prosperous relationships creating mechanisms 

for mutual benefits to both microbe and host. The symbiotic 

relationship between host and bacteria is maintained by a highly 

intricate and extensive ecosystem (Jami et al. 2013). The 

disturbance in microbe-host ecosystem contributes to 

intestinal disease metabolic disease and even infectious illnesses 

such as diabetes, non-alcoholic fatty liver disease, colitis, 

obesity, and other diseases (He et al. 2015)  

There are large quantity kinds of bacteria carried by dairy cows 

and a considerable number of them are mainly distributed in 

the intestinal cavities connected with the outside world, such 

as oral cavity, respiratory tract, rumen and intestinal tract. The 

special physiological structure endows cows with the ability to 

eat cellulose that is difficult to be digested by other animals and 

to biotransform nutrients that humans cannot digest for use. 

The implementation of this important physiological process 

cannot be achieved without the assistance of a large number of 

symbiotic bacteria in dairy cows, which exchange material and 

energy closely with the host and transfer information to each 

other. Symbiotic bacteria are closely related to the nutrition 

and immunity of dairy cows. Abundant microbial communities 

in rumen and intestines of dairy cows not only help to digest 

cellulose, hemicellulose, lignin and other indigestible crude 

fibers so that plant fibers become energy sources for dairy 

cows' life, but also have the ability to decompose toxins 

produced in the host metabolism (Hu et al. 2019). As the 

natural habitat of microorganisms, gut contains a large number 

of microbial communities such as archaea, bacteria, eukaryotes 

and even viruses. Calves are first exposed to microorganisms 

in the cow's birth canal and the external environment after 

birth. These microorganisms form the initial structure in 

newborn animals within a few hours and influence the final 

composition of the intestinal flora. After weaning, the relative 

homeostasis of intestinal flora will change, the structure of 

intestinal flora will change, and the new homeostasis will be 

formed. The intestinal bacteria of dairy cows mainly belong to 

Firmicutes, Bacteroidetes and Proteobacteria are involved in the 

metabolism of most nutrients, including fiber, hemicellulose, 

starch, protein and lipid substances, and the production of 

nitric acid, lactic acid, amino acids, ammonia and fatty acids. 

Fungi in the digestive tract of dairy cows can degrade the plant 

crude fiber in the feed, and at the same time mutually symbiosis 

with the bacteria. Compared with the high-concentrate diet, 

the high-fiber diet is more conducive to the fungi in the body. 

Anaerobic fungi with high cellulose degradation efficiency have 

been used as feed additives in dairy cows. The number of 

archaea in the gastrointestinal tract is small, and the 

characteristic of the methanogens is significant, which is the 

most abundant and complex. Methane is one of the final 

products of rumen microbial ecosystem after fermentation of 

plant substances, mainly produced by methanogens. Some 

researchers believe that methane contributes to global 

warming and climate change, so ruminant livestock is 

responsible for the greenhouse effect to some extent (Hu et 

al. 2019, Hu et al. 2020).  

There are many kinds of symbiotic microorganisms in the 

digestive tract of dairy cows, and their composition and 

structure are very complex. Traditional microbial culture 

methods have limitations in studying the complex microflora 

in the intestinal tract. The application of metagenomics 

technology addresses the issue that the diversity of 

intestinal microorganisms cannot be accurately analyzed due 

to  the  inability  to  obtain  non-cultured  microorganisms.  
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Fig. 1: Fecal microbiota transplantation (FMT) from cows with 

mastitis to germ-free mice leads to mastitis symptom (Ma et al. 

2018). 
 

With the rapid development in sequencing technology, the 

application of various omics technologies and the collaborative 

development of systems biology, bioinformatics and other 

disciplines have jointly promoted the research on the 

interaction mechanism between the intestinal flora and the 

host. After the comparison of microbial genomes attached to 

rumen epithelial cells and rumen contents, it was found that 

Firmicutes was the dominant bacterial community in the 

epithelial cells and Bacteroides was dominant in the contents (Li 

et al. 2012). Sequencing analysis of the full-length 16sRNA gene 

in the gastrointestinal tract of cattle showed that Firmicutes was 

the dominant bacterial community, followed by Bacteroides and 

Proteobacteria (Petri et al. 2013).  

Research studies found that samples collected from various 

parts of the gastrointestinal tract of healthy cattle, such as the 

anterior stomach, small intestine, and large intestine showed 

no significant difference in the microbial community, most of 

which belonged to Firmicutes and Bacteroides. After comparison 

of the microbial diversity in rumen and intestinal tract, it was 

found that although the microbial community composition was 

in the same digestive tract, there were still differences, which 

might be related to the different physiological functions of each 

part (de Oliveira et al. 2013). Gut microbiota has a large 

number of microorganisms higher than the total host cells. It 

not only participates in energy metabolism of the body, but also 

plays an important role in the regulatory mechanism of host 

immune system. Intestinal flora structure is very complex, 

there are still some bacteria posing a threat to health. 

Disturbance in intestinal flora not only causes the digestive 

tract inflammation disease, irritable bowel syndrome, colon 

cancer, obesity, diabetes and other common diseases, but also 

leads to some systemic diseases, such as hardening of the 

Peripheral Arteriosclerotic Disease (PAD), nonalcoholic liver 

damage, depression, Alzheimer's disease, breast cancer, and 

immune system diseases such as food allergy, etc. (Xie et al. 

2018; Li et al. 2019). The abuse of antibiotics and the change of 

diet destroy the normal structure of intestinal flora and break 

the balance, causing intestinal stress syndrome, inflammatory 

bowel disease, constipation, cardiovascular disease, nervous 

system disease, obesity, metabolic syndrome, allergic diseases, 

and autoimmune diseases which are difficult to be treated 

(Groen et al. 2017). Healthy intestinal flora has a direct 

protective effect, and it enhances the barrier’s protective 

function of intestinal epithelial cells. The gut microbiota can 

stimulate the immune system, improve the immunity, produce 

bactericidal substances, and inhibit the colonization of 

pathogenic bacteria. Intestinal microflora can stimulate 

intestinal mucosa and significantly increase the content of T 

Helper 17 cells. The Bacteroides can increase the number of 

CD4+ T cells (Atarashi et al. 2011; Wang et al. 2019).  

Recent research shows that there is a close connection 

between gut microbiota and mastitis. How the gut microbiota 

in gastrointestinal tract get connection with inflammatory 

disease in udder is a scientific issue which deserves 

investigation. It was believed for a long time that the internal 

environment of mammary gland is germ-free, but with the 

development in technology, and the use of more sensitive 

molecular methods for microbial identification, the statement 

that the healthy udder is germ-free has been challenged 

(Oikonomou et al. 2012). In most situations, the incidence rate 

of mastitis in high-producing dairy cows is much higher than 

that of dairy cows with a normal yield, and the disease happens 

more frequently during the lactation period. Dairy industry is 

committed to getting more dairy products and dairy cows are 

fed concentrated feeding stuff which alters the composition and 

quantity of the gut microbiota in rumen and gastrointestinal 

tract. 

Lipopolysaccharide (LPS), one of the main elements of the cell 

walls of gram-negative bacteria, is an important factor that 

induces inflammation. In many cases, LPS metabolized by gut 

microbiota is closely related to mastitis (Wang et al. 2017). A 

large number of gram-negative bacteria are present in the gut 

and can lead to LPS accumulation. 

High-concentrate (HC) diet was overused in cows’ lactation 

period. HC can reduce the pH in ruminal and therefore leads 

to subacute ruminal acidosis (SARA). SARA is often associated 

with laminitis, liver abscess and other diseases, which are 

usually related to the massive release of LPS in the rumen and 

the transfer of LPS to various organs. Similarly, mastitis is often 

associated with SARA (Zebeli et al. 2012). The incidence of 

SARA in dairy cows is up to 18-40% in early lactation due to 

the increase of high-concentrate diet, while the incidence of 

mastitis in dairy cows is up to 30-45% at this time (Hu et al. 

2019). The disturbance of rumen microflora caused LPS release 

in SARA cows which may be related to mastitis (Guo et al. 

2017). Rumen-derived LPS in gram-negative bacteria cross the 

rumen epithelium, translocate from the digestive tract into the 

interior circulation and pass through the whole body. Systemic 

inflammatory response happens when LPS from 

gastrointestinal tract enter into the bloodstream. Moreover, 

these LPS from rumen in bloodstream increase the levels of 
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inflammatory cytokines TNF-α, IL-1β, and IL-6 in peripheral 

blood (Hu et al. 2019). At this time, the persistent feeding of 

an HC diet to dairy cows accelerates the increase in 

inflammatory cytokines. Liver is the organ which cleans the 

circulating LPS. The chronically high levels of LPS in the blood 

afflux to liver further injure the hepatocytes and inhibit liver 

function. Under the circumstances, LPS in the blood and rumen 

ulteriorly injure the rumen epithelium which serves as a 

biological barrier of innate immunity.  

Rumen epithelium’s barrier function is dependent on the 

multicellular structure, which includes the stratum corneum, 

the stratum granulosum, the stratum spinosum, and the 

stratum basale, as well as on the tight junctions that exist in the 

stratum granulosum (Graham et al. 2005). LPS and high acidity 

in the rumen injure the rumen epithelium and lead to 

dysfunction. When the structural integrity of the rumen 

epithelium is damaged, the epithelium barrier has an increased 

permeability, and LPS and pathogenic bacteria in the rumen 

may translocate across the epithelium barrier, leading to a 

systemic inflammatory response (Liu et al. 2013). 

The most direct evidence of gut microbiota-mastitis 

correlation is that mice fed with high-fat diet can show 

increased serum LPS and result in mammary gland inflammation 

(Subbaramaiah et al. 2011). Other studies showed that 

dysbiosis of intestinal microbiota can lead to mastitis. Fecal 

microbiota transplantation (FMT) from cows with mastitis to 

germ-free healthy mice resulted in mastitis symptoms in 

mammary gland as well as inflammations in a wide range of 

tissues including serum, spleen, and colon in the mice (Ma et al. 

2018). Similarly, cows fed with HC diet show increased levels 

of LPS and inflammatory genes such as IL-1β, IL-2, IL-22, 

CCL19 and so on. In addition, the levels of TNF-α, IL-1β, IL-6, 

NF-κB and TLR4 pro-inflammatory cytokines in the mammary 

gland increased (Zhang et al. 2016). 

HC diet (or changes of feeding) leads to disturbance in rumen 

microbiota. Then, the dysbiosis or changes of rumen 

microbiota make the LPS levels increase significantly, and LPS 

injure the rumen Epithelium and recede its barrier function 

so that the permeability of the rumen epithelium barrier 

increased which allows LPS to pass through epithelium barrier 

and enter circulation system. When LPS go into organs via 

the blood, liver works to remove these LPS until the 

excessive LPS exhaust liver function and promotes the entry 

of LPS into the circulatory system and organs, leading to 

chronic low-grade inflammation in the whole body. In return, 

the chronic low-grade inflammation enhances susceptibility to 

mastitis and ultimately LPS enter mammary gland, leading to 

inflammation. 

 

LPS and Blood-milk Barrier 

 

Blood-milk barrier is one of host physiological barriers which 

include gut barrier, blood-brain barrier, blood-testis barrier, 

and the blood-milk barrier. Mammary epitheliums constitute 

the main structure of blood-milk barrier, which is the main 

defensive line of mammary gland that controls the passing of 

water molecules, ions, and bacteria. The junctions between 

mammary epithelial cells are mainly composed of tight 

junctions, adherent junctions, and gap junctions. Tight junction 

protein is the main connection between adjacent blood-milk 

barrier and endothelial cells, constituting the main components 

of the blood-milk barrier. Tight junction is constituted of 

Occludin, Claudins, ZOs and JAMs proteins. 

Research studies show that tight junction proteins’ functions 

can be reduced by LPS which allow more LPS to enter the 

blood and open a vicious circle. In most situations, mastitis 

occurring in animals alter the occludins, resulting in structural 

defect to the tight junctions (Chen et al. 2011). It is significant 

evidence of mastitis as well as a reliable indicator of dairy 

quality that somatic cell numbers (SCCs) increase as well as the 

contents of inflammatory cytokines TNF-α, IL-1β, IL-6 and 

SAA, corresponding to a reduction in the quantity and quality 

of dairy products. The SCCs’ major component are neutrophils 

(PMNs) which form an important part of the body's natural 

immune system, responding quickly against pathogen infection. 

During the cows’ lactation, the number of PMNs in milk is low, 

when pathogens intrude mammary tissue through papillary 

tube, macrophages in mammary gland play phagocytosis and 

release inflammatory cytokines and chemokines to induce 

PMNs in peripheral blood to cross the blood-milk barrier and 

enter mammary tissue to fight against pathogens.  

When mammary gland gets infected, the PMNs pass through 

the blood-milk barrier constituted of vascular endothelium and 

mammary epithelial cells into mammary acini, playing an 

important role in determining the severity and prognosis of 

mastitis. The process of PMNs’ crossing from the bloodstream 

to milk is under the control of the blood-milk barrier. It lowers 

the threshold of PMNs crossing the barrier and the dysfunction 

of the blood-milk barrier often means an increase in 

permeability. It explains the reason why plentiful PMNs enter 

the mammary acini when the mammary gland was irritated by 

pathogens. After entering mammary tissue, PMNs are in 

contact with pathogenic bacteria, which are recognized and 

phagocytized under the corresponding receptors’ 

transduction, and finally the microorganisms are degraded by 

respiratory burst and enzymes. PMNs have a protective effect 

to mammary gland tissue. On the other hand, excessive 

inflammatory cytokines and reactive oxygen cause serious 

damage to mammary gland tissue and increase the inflammation 

degree and susceptibility of mammary gland tissue. 

 

Probiotics and Mastitis 

 

Probiotics have made great progress in the prevention and 

treatment of cow mastitis or mastitis in other animals or even 

human by re-equilibrating the microbiota. Probiotics are 

defined as live microorganisms that confer health benefits on 

the host and maintain balance of enteric microorganism. 

Various strains of probiotics have been isolated from milk or 

other sources. In medical applications, the probiotics have been 

used to treat mastitis by breastfeeding. Clinical research studies 

show that the incidence of mastitis in women who received 

Lactobacillus salivatius PS2 in approximately week 30 (25%) was 

lower than that in the control group (57%) (Fernandez et al. 

2016). Lactococcus lactis DPC 3147 is a food-grade 

microorganism with broad spectrum antibacterial activity 

against mastitis caused by Streptococcus and Staphylococcus 

aureus. Lactococcus lactis treatment has a good result similar to 

antibiotics in the treatment of clinical mastitis. It can promote 

immune regulation by injecting lactic acid bacteria in the 

mammary gland of healthy cows (Twomey et al. 2000). Infusion 

of probiotics lactic acid bacteria to cow mammary gland causes 

recruitment of lymphocytes and neutrophils and increases the 

expression of immune-related genes. Some probiotics with the 

ability to inhibit the growth of mastitis pathogens by secreting 

bacteriocin were isolated from milk. 165 strains of lactic acid 
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bacteria were isolated from bovine papillary duct, among which 

10 strains could inhibit staphylococcus aureus, Escherichia coli and 

Streptococcus, which can cause mastitis, and reduce the 

colonization of these pathogens on mammary epithelial cells. 

Lactobacillus casei BL23 inhibited the invasion of S. aureus into 

mammary epithelial cells by inhibiting adhesion and 

cohesiveness (Bouchard et al. 2015).  

Probiotics can pass through the intestinal epithelial, enter into 

the circulatory system by swallowing function of dendritic cells, 

and displace to the mammary gland tissue. It is believed that 

gut bacteria may be derived from milk at first, and impact on 

flora of mammary gland after the formation of intestinal flora 

(Jost et al. 2013). L. casei can reduce the amount of 

Staphylococcus aureus colonizing in the breast by 80%, and have 

significant therapeutic effect on mastitis (Bouchard et al. 2013). 

In one study, L. salivarius and L. gasseri isolated from breast milk 

were taken orally to treat lactating women with mastitis caused 

by Staphylococcus infection, and the experimental results 

showed that the treatment effect was significant (Arroyo et al. 

2010). Probiotics directly reach the mammary gland through 

endocytosis to inhibit the reproduction of pathogenic bacteria, 

and improve the host immunity. 

Many subsequent studies have proven that probiotics play a 

protective role in mastitis through their metabolites, which is 

called short-chain fatty acids (SCFAs), that are produced by 

bacterial fermentation of dietary fiber in the gut or rumen, 

having an anti-inflammatory property. It is reported that SCFAs 

have been shown to inhibit the production of pro-inflammatory 

cytokines and to decrease the pathological injury in mammary 

gland induced by LPS. SCFAs are carboxylic acids defined with 

the presence of an aliphatic tail of 2 to 6 carbons, including 

butyrate, acetate and propionate, produced by gut microbiota’s 

fermentation of dietary fiber. SCFAs are important 

components of milk, and for ruminants, it is the major source 

of energy (70%). SCFAs paly many roles such as cell 

differentiation, proliferation, motility, apoptosis, and immune 

regulation (Spichak et al. 2021). Acetic acid, propionic acid and 

butyric acid get the highest proportion in short-chain fatty 

acids, accounting for more than 95% of the total content of 

short-chain fatty acids. There is around 50% acetate, 27% 

propionate, and 23% butyrate in cows ruminal fluid (Xu et al. 

2015). SCFAs participate in the modulation of metabolic, 

neuroregulation, inflammatory response, and immunological 

functions and G protein–coupled cell surface receptors 

(GPCR: GPR41, GPR43, and GPR109a) are activated. GPCRs 

are present in epithelial cells, neutrophils, and macrophages in 

the immune system. Butyrate and propionate inhibit LPS-

induced TNF-α and NOS expression and NF-κB activation, 

inhibiting HDACs in neutrophils by activating GPCR. 

 

Conclusion 

 

Gut microbiota is closely associated with development of 

mastitis. Subacute rumen acidosis (SARA) occurred in 18 to 

40% of dairy cows due to the addition of high concentrate feed 

in early lactation. Clinical data also showed that the incidence 

of mastitis was highest in early lactation (35 to 40%). The pH 

of rumen fluid was significantly reduced when cows were fed 

with high-concentrate diet and induced SARA. The high acid 

vinegar of rumen microenvironment resulted in rumen 

epithelial injury. The rumen microbial were disordered while a 

large number of gram-negative bacteria died, and released LPS 

into the blood continuously, resulting in systemic low-grade 

inflammatory reaction in the body. When dairy cows are 

exposed to lactation stress, LPS in the circulation system cross 

the blood-milk barrier and displace into the mammary gland 

and accumulate to injury the mammary tissue, leading to 

mastitis ultimately. On the other hand, gut-derived LPS entry 

into the mammary gland leads to more neutrophils to enter 

the mammary gland, and release more inflammatory cytokines, 

aggravating the inflammatory response of the mammary gland. 

According to the pathological mechanism that rumen flora 

disturbance leads to subclinical endotoxemia and causes 

systemic low-grade inflammation in the body, it is concluded 

that there is correlation between gut microbiota and bovine 

mastitis.  
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