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sk any dairy farmer to name the single condition that costs them the most sleep, money, 

and frustration, and the overwhelming majority will give the same answer: mastitis. This 

inflammation of the mammary gland, almost always caused by bacterial infection, represents 

the most economically damaging disease affecting dairy cattle worldwide. It reduces milk 

yield, degrades milk quality, increases veterinary costs, shortens the productive lifespan of 

affected cows, and in severe cases can be fatal. Understanding the microbiology behind 

mastitis is not an academic exercise reserved for researchers; it is central to how modern 

dairy farms are managed, from the design of milking equipment to the antibiotics kept in the 

farm medicine cabinet. Mastitis has almost certainly affected dairy cattle for as long as 

humans have been milking them, but our understanding of its bacterial causes is a relatively 

modern development. Early observations simply noted that cows sometimes produced 

abnormal, clotted, or bloody milk and seemed to suffer from swollen, painful udders. It was 

only with the advancement of microbiology in the late nineteenth and twentieth centuries that 

scientists were able to identify the specific bacterial culprits responsible and begin developing 

rational strategies for prevention and treatment. 

How Infection Takes Hold 
The bovine udder is, in a sense, remarkably well defended against infection under normal 

circumstances. The teat canal, the narrow channel through which milk exits the udder, is 

lined with a waxy keratin plug between milkings that provides a physical and chemical 

barrier against invading bacteria. Additionally, milk itself contains various antimicrobial 

components, including lactoferrin, lysozyme, and immune cells called leukocytes, all of 

which help control bacterial numbers even if organisms manage to breach the initial barrier. 

Mastitis develops when this defense system is overwhelmed, either because bacterial 

exposure is unusually high, because the physical barriers have been damaged or 

compromised, or because the cow's immune response is weakened by factors such as poor 

nutrition, concurrent illness, or the metabolic stress that surrounds calving. Once bacteria 

successfully colonize the mammary gland, they multiply within the milk-producing tissue, 

triggering an inflammatory immune response. This inflammation is actually what causes 

many of the visible signs of mastitis, including swelling, heat, and pain in the udder, along 

with the release of white blood cells and inflammatory proteins into the milk itself, which is 

why elevated somatic cell counts in milk serve as a key diagnostic and monitoring tool on 

dairy farms. 

Contagious Versus Environmental: Two Very Different Battles 
Veterinary microbiologists broadly divide mastitis-causing bacteria into two major categories 

based on their primary source of transmission, a distinction that has profound implications for 

how each type is controlled on a working dairy farm. 

A 

http://www.agrimagazine.in/
mailto:%20sumedhdongare307@gmail.com%20


Dongre et al. (2026) Agri Magazine, 03( 10): 460-463 (OCT, 2026)     

Agri Magazine ISSN: 3048-8656 Page 461 

Contagious Mastitis Pathogens 
Contagious mastitis pathogens live primarily within the infected udder itself and spread from 

cow to cow predominantly during the milking process. Staphylococcus aureus stands as 

perhaps the most notorious contagious mastitis pathogen, capable of causing both clinical 

infections with obvious visible symptoms and subclinical infections that produce no outward 

signs but still reduce milk yield and quality while serving as a silent, ongoing source of new 

infections within the herd. Staphylococcus aureus mastitis is notoriously difficult to cure with 

antibiotic treatment once established, because the bacteria can form protective biofilms and 

hide within udder tissue in ways that shield them from both antibiotics and the cow's immune 

system, which is why prevention of new infections often takes priority over attempting to 

cure existing chronic cases. Streptococcus agalactiae represents another classic contagious 

pathogen, though it is generally considered easier to control and eliminate than 

Staphylococcus aureus, responding well to appropriate antibiotic therapy and rarely 

establishing the kind of deeply entrenched chronic infections associated with its 

staphylococcal counterpart. Many well-managed dairy herds have successfully eliminated 

Streptococcus agalactiae entirely through consistent testing and targeted treatment programs. 

Because contagious pathogens spread primarily during milking, through contaminated 

milking equipment, milkers' hands, or udder cloths used on multiple cows, control strategies 

focus heavily on milking hygiene and procedure. Proper teat disinfection before and after 

milking, use of individual towels or wipes for each cow rather than shared cloths, 

appropriately maintained and functioning milking equipment, and prompt identification and 

segregation of infected cows all play essential roles in limiting contagious mastitis spread 

within a herd. 

Environmental Mastitis Pathogens 
Environmental mastitis pathogens, by contrast, do not primarily live within infected udders 

but rather originate from the cow's surroundings, particularly bedding material, manure, mud, 

and standing water. Escherichia coli represents the most clinically significant environmental 

pathogen in many dairy operations, capable of causing severe, sometimes rapidly fatal 

infections known as coliform mastitis. These infections can trigger a dramatic systemic 

illness in affected cows, with the bacteria releasing endotoxins that cause fever, depression, 

and in severe cases, life-threatening septic shock, representing one of the true veterinary 

emergencies encountered in dairy practice. Streptococcus uberis and various species of 

environmental Streptococcus bacteria also commonly cause environmental mastitis, generally 

producing less dramatically severe illness than coliform infections but still causing significant 

clinical disease and milk quality degradation. Klebsiella species round out the major 

environmental pathogens of concern, often associated with particularly severe outcomes 

when they do cause clinical disease. Because environmental pathogens originate from the 

cow's surroundings rather than spreading primarily cow to cow, control strategies look quite 

different from those used against contagious pathogens. Clean, dry bedding, well-designed 

and properly maintained housing that minimizes manure and mud exposure, adequate 

ventilation, and careful attention to cow comfort and stocking density all reduce 

environmental pathogen exposure. Since these bacteria can enter the udder between milkings 

as well as during the milking process itself, teat sealants and careful management of the dry 

period, when cows are not being milked in preparation for their next calving, have become 

increasingly important prevention tools. 

Diagnosing Mastitis in the Field and the Lab 
Clinical mastitis, where visible signs are present, is often identifiable through simple 

observation: farmers regularly check for abnormal milk appearance, including clots, flakes, or 

discoloration, along with visible udder swelling, heat, or the cow showing signs of pain or 

discomfort. The California Mastitis Test, a simple cow-side diagnostic tool that has remained 

in widespread use for decades due to its low cost and practicality, allows farmers to detect 

elevated somatic cell counts indicative of inflammation directly in the milking parlor, 
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providing a rough but genuinely useful screening tool. Subclinical mastitis, which produces 

no visible symptoms but still causes reduced production and represents an ongoing infection 

risk to herdmates, requires more systematic testing to detect. Regular somatic cell count 

monitoring through milk testing programs, often conducted monthly as part of routine herd 

management, allows farmers and veterinarians to identify cows with elevated cell counts 

suggestive of subclinical infection before the problem becomes severe or spreads further 

within the herd. When more precise identification of the causative organism is needed, 

particularly for cases that are not responding to initial treatment or for herds experiencing 

persistent mastitis problems, veterinary diagnostic laboratories perform bacterial culture on 

milk samples collected using careful aseptic technique to avoid environmental contamination 

of the sample itself. Modern laboratories increasingly supplement traditional culture methods 

with molecular techniques such as polymerase chain reaction testing, which can identify 

specific bacterial pathogens, and sometimes even antibiotic resistance genes, more rapidly 

and with greater sensitivity than culture alone. 

Treatment Realities and Challenges 
Treatment approaches for mastitis vary considerably depending on the causative organism, 

the severity of clinical signs, and the specific circumstances of the individual case. 

Intramammary antibiotic infusions, delivered directly into the affected udder quarter through 

the teat canal, represent the most common treatment approach for clinical mastitis, allowing 

high local drug concentrations at the site of infection while limiting systemic antibiotic 

exposure. Severe cases, particularly coliform mastitis with systemic illness, often require 

additional supportive treatment including intravenous fluids, anti-inflammatory medications, 

and sometimes systemic antibiotics beyond the intramammary route alone. Treatment success 

rates vary dramatically depending on the specific pathogen involved, which is precisely why 

accurate diagnosis matters so much in mastitis management. Streptococcus agalactiae 

infections typically respond well to appropriate antibiotic treatment, while chronic 

Staphylococcus aureus infections often prove frustratingly resistant to cure, leading many 

herd management programs to focus on identifying and culling chronically infected cows 

rather than pursuing repeated, often unsuccessful treatment attempts. The dry period, the 

several weeks before calving when cows are not milked, represents a particularly important 

treatment window. Dry cow antibiotic therapy, administered at the start of this period, takes 

advantage of the extended contact time possible when milk is not being regularly removed, 

often achieving cure rates substantially higher than treatment during active lactation, while 

simultaneously helping prevent new infections during this vulnerable window when natural 

udder defenses are somewhat altered. 

Prevention as the True Foundation 
While treatment protocols matter, the overwhelming consensus among veterinary 

microbiologists and dairy specialists is that prevention represents the far more cost-effective 

and successful long-term strategy for managing mastitis at the herd level. Comprehensive 

mastitis control programs typically address multiple factors simultaneously, recognizing that 

no single intervention alone will adequately control a disease with such varied bacterial 

causes and transmission routes. Consistent, properly executed milking procedures form the 

backbone of most prevention programs, including pre-milking teat preparation and 

disinfection, careful attention to milking machine function and maintenance to avoid udder 

tissue damage, and post-milking teat disinfection to reduce bacterial colonization during the 

period immediately after milking when the teat canal remains somewhat open. Housing and 

environmental management address the environmental pathogen side of the equation, 

focusing on clean, dry, comfortable bedding and well-designed facilities that minimize 

manure and moisture exposure. Genetic selection has also entered the mastitis prevention 

toolkit in recent decades, as dairy breeding programs increasingly incorporate udder health 

and somatic cell count traits alongside traditional production traits like milk yield, 

recognizing that cows with naturally more resistant udder conformation and immune function 
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offer a genetic pathway toward reduced mastitis incidence over successive generations. 

Nutrition programs that support robust immune function, particularly during the 

metabolically demanding transition period around calving, round out a comprehensive 

approach that recognizes mastitis prevention requires attention to genetics, environment, 

management, and immunology working together rather than any single intervention in 

isolation. 

Why This Matters Beyond the Farm 
Mastitis control connects to broader concerns well beyond individual farm profitability. Milk 

quality regulations in most countries set limits on somatic cell counts and bacterial 

contamination precisely because of mastitis's impact on milk safety and quality, making 

effective mastitis control essential for farms to remain compliant and able to sell their 

product. The antibiotics used to treat and prevent mastitis also connect directly to the broader 

antimicrobial resistance concerns affecting all of veterinary and human medicine, adding 

further weight to prevention-focused approaches that reduce overall antibiotic reliance. For 

an industry that produces one of the most widely consumed food products on the planet, the 

seemingly narrow topic of udder bacteriology turns out to have remarkably wide-reaching 

consequences, touching animal welfare, food safety, farm economics, and public health all at 

once. This is precisely why mastitis remains one of the most intensively studied topics in all 

of veterinary microbiology, decades after the first bacterial causes were identified, and why 

continued research into better diagnostics, treatments, and above all prevention strategies 

remains such an active and consequential area of veterinary science. 


