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Agents of Bovine Mastitis

✓Contagious

✓Streptococcus agalactiae

✓Staphylococcus aureus

✓Mycoplasma spp.

✓ bovis, californicum, 

alkalescens, canadense, 

bovigenitalium

Transmission from cow to 

cow (through fomites during 

milking)

✓Environmental
✓Strepreptococcus spp.

✓ uberis, dysgalactiae

✓Coliforms

✓ Escherichia coli, Klebsiella 
spp, Enterobacter spp.

✓ Pseudomonas spp, Serratia spp

✓ Prototheca

Transmission from the 

environment to the cow (during 

and after milking)
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Agents of Bovine Mastitis in the US

Prevalence of Contagious Pathogens in Bulk Tank 

Milk Samples in Brazil in 2020

At least 1 positive sample

Item Streptococcus 

agalactiae

Staphylococcus 

aureus

Both

Farms (n = 169) 52 (30.8%) 79 (46.8%) 46 (27.2%)

Samples (n = 301) 102 (33.9%) 109 (36.2%) 60 (19.9%)

Laboratório VidaVet, Botucatu

Problem:
✓ Contagious pathogens have high herd-level prevalence (50% of the herds have at least 

one of them; 27% have both)

✓ 169 herds submitted only 301 bulk tank samples in 2020! → low adoption of bulk tank 

culture for surveillance

✓ Underuse of this technique for control of contagious mastitis
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Prevalence of Contagious Pathogens in Individual 

Cow Milk Samples in Brazil in 2020

Sample positive

Item Streptococcus agalactiae Staphylococcus aureus

Samples (n = 63,328) 3,761 (5.94%) 5,497 (8.68%)

Laboratório VidaVet, Botucatu

Problem:
✓ Contagious pathogens remain moderately prevalent in individual samples 

✓ Streptococcus agalactiae still isolated from individual cases

Prevalence of Mycoplasma spp in Bulk Tank and 

Individual Cow Milk Samples in Brazil in 2018-2021

Sample analyzed for Mycoplasma

Item Bulk Tank Individual cow samples

Samples analyzed 372 15,343

Positive for Mycoplasma 85 (22.9%) 1,684 (11.0%)

Laboratório VidaVet, Botucatu

Problem:
✓ Mycoplasma is present in bulk tank and is isolated in 11% of the individual samples (clinical 

mastitis) 

✓ Mycoplasma bovis identified in 50% of the samples positive for Mycoplasma
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Agents of Contagious Bovine 
Mastitis

✓Streptococcus agalactiae

✓ It is a Gram +, beta-hemolytic, catalase-
negative, esculin negative, and CAMP 
positive bacterium

✓ Survives in the mammary gland

✓ Mastitis pathogen that can and should be 
eradicated from the dairy

✓Other contagious pathogens should be 
controlled, but are seldom eradicated 
because of reservoirs are not limited to the 
mammary gland

✓Sensitive to  many approved antimicrobials (> 
90% cure)

Strepreptococcus agalactiae 

BAD about S. agalactiae

✓Very contagious pathogen

✓Adheres to the mammary epithelium

✓ Fimbria that facilitates adhesion

✓High standard plate count (SPC)

✓ High shedding in milk

✓ It can rapidly become a herd problem

Bramley and Hogben (1982) J. Comp. Pathol. 92: 131-136
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Strepreptococcus agalactiae 
“Good” about S. agalactiae

High shedding → bulk tank sampling and hospital tank sampling is critical in surveillance

Highly sensitive to approved antimicrobials 

Plan for rapid eradication from the herd

✓ Culture the entire herd

✓ Segregate and treat all positive cows (~ 90% cure) → novobiocin, penicillin/novobiocin, 

cefquinome (do not move cows)

✓ Daily samples from bulk tank and hospital tank until re-culture

✓ If all negative → re-culture only those previously treated in 2-3 weeks

✓ If any positive → re-culture the entire herd in 2-3 weeks

✓ Either re-treat positive cows or consider culling (review milk yield, pregnancy status, 

etc)

✓ Implement a plan to avoid re-contamination (clean cows, post-dipping, dry cow therapy, 

no purchase of cows, if purchase, segregate and culture milk before incorporating the 

cows into the herd)

Agents of Contagious Bovine 
Mastitis

✓Staphylococcus aureus

✓ It is a Gram +, beta-hemolytic, catalase and 
coagulase positive bacterium

✓ Survives on skin surfaces

✓ Contagious pathogen that when controlled, results 

in very low prevalence in the herd → it will not 

disappear

✓ Primiparous cows in the first few weeks of lactation 

are a source of infection

✓ Highly resistant to antimicrobials because it often 

hides in macrophages or forms biofilms or micro 

abscesses in the gland 

✓ Infected cows do not shed constantly (false 

negative) → problem with only bulk tank 

surveillance

9

10



5/30/2021

6

Staphylococcus aureus

BAD about S. aureus

✓Micro abscesses, intracellular (leukocytes), biofilms

✓ Intermittent shedding → difficult to certify negative 

status of previously positive animals or bulk tank

✓ Limited cure (response to antimicrobials during lactation < 30%) 

✓ Dry cow therapy is the best opportunity for microbiological cure

✓ Culling affected cows is part of the control program

✓ Consider the following factors

✓ Number of affected cows

✓ Status of the affected cows (parity,  previous mastitis history, milk yield, pregnancy 

status)  → economic decision

✓ Controlling mastitis vs. the immediate loss of a cow and the income from that cow

Staphylococcus aureus

“Good” about S. aureus

✓ Nothing really!! Except that it is easy to culture!!

Develop a plan to control

✓ Weekly culture of bulk tank and hospital tank. Culture every clinical case and 

every postpartum cow 48-72 h after calving

✓ Stop culture of postpartum cows only after you control contagious pathogens in 

your herd (no isolation from postpartum cows after 6 months to 1 year)

✓ Segregate and treat clinical cases (best policy is to consider a Staph aureus

cow always a positive cow) → Identify the cow. If only a handful, then cull. If 

too many, then create a positive group and milk them always last, after the 

hospital pen.

✓ Make them do not inseminate (subsequent culling)

✓ Review pre- and post-dipping measures

✓ Review dry cow therapy
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Agents of Contagious Bovine Mastitis

✓Mycoplasma spp 

✓ Slow-growing facultative anaerobes that lack cell wall. They 

accumulate sterols, which distinguishes them from saprophytes 

with similar shape such as Acholeplasma lawdelii

✓ Mycoplasmas require sterols for metabolism, whereas 

Acholeplasma does not.

✓ Digitonin disk can be used to differentiate Mycoplasma from 

Acholeplasma

✓ Present in the gastrointestinal tract and numerous 

mucosal surfaces

✓ Contagious pathogen that, when controlled, results in very 

low prevalence in the herd

✓ Present on the surface of the epithelia (mammary, vagina, 

respiratory)

✓ High shedding in milk

Mycoplasma spp
BAD about Mycoplasma spp

✓ Multiple species → creates confusion

✓ M. bovis (but also M. alkalescens, M. californicum, M. canadense, and M. 

bovigenitalium

✓ Difficult to culture

✓ Requires special culture media (broth + platting), takes 5 to 7 days, and 

microaerophilia

✓ Very contagious

✓ History of Mycoplasma mastitis started with use of common bottle for 

removal of antimicrobials for intramammary therapy

✓ Poor technique during intramammary infusion

✓ Ability to form biofilms

✓ If hospital milk is fed and unpasteurized, it is common to observe 

arthritis and inner ear infection in calves 

✓ Once Mycoplasma +, always Mycoplasma +

✓ No approved product against Mycoplasma mastitis

✓ Some macrolides (Tulathromycin) have efficacy to treat pneumonia by Mycoplasma

✓ Culling affected cows must be part of the control program
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Mycoplasma spp

“Good” about S. aureus

✓ Adheres to epithelia surfaces

✓ High shedding in milk

✓ Bulk tank and hospital tank is very useful in control programs

Develop a plan to control

✓ Culture bulk tank, hospital tank, every clinical 

case, and every postpartum cow 48-72 h after 

calving

✓ Segregate positive cows. No therapy → Identify 

the cow. If only a handful, then cull. If too many, 

then create a positive group.

✓Make them do not inseminate (subsequent 

culling)

✓ Review pre- and post-dipping procedures

✓ Review intramammary technique (hygiene during 

therapy of clinical cases, HYGIENE during dry 

cow therapy, etc)

15

16



5/30/2021

9

Know Your Enemy !!!!

Typical Culture Procedures for Pathogen 

Identification 

✓Bulk tank weekly or twice monthly

✓Every clinical case

✓Every purchased cow

✓Purchased heifers at calving 

✓All postpartum cows in some herds
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Review Technique

How to sample bulk tank

✓ Collet at the end of milking (all cows 

respresented)

✓ Agitate the tank for 5 min

✓ Identify the tube (farm, date, sample)

✓ Wear gloves

✓ Disinfect the sampling equipment (wear gloves, 

use chlorine solution)

✓ Refrigerate if procesed on the same day

✓ Freeze if to be processed later

Review Technique

How to sample individual cows

✓Collet at the beginning of milking

✓ Prep the cow (predipping solution, clean)

✓Wear gloves

✓Use alcohol swab and make sure teat end is clean

✓Discard the first stream of milk

✓ Place the tube at 45º and collect 2 to 3 streams of 

milk (20 mL)

✓Refrigerate if procesed on the same day

✓ Freeze if to be processed later

✓ Freezing reduces isolation of coliforms, but 

should not affect isolation of contagious 

pathogens
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Pathogen

EnvironmentCow

Mastitis

Resistance

(skin integrity, immunity)
Exposure

(milking, bedding)

Stressors
(Teat damage, heat stress)

Triad of Diseases

Risk of New Intramammary Infection by 
Stage of Lactation

Lactation
Dry

Period

Calving Drying off Calving

Journal of Dairy Science, Vol. 64, No. 6, 1981
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Role of Dry Cow Therapy

Lactation
Dry

Period

Calving Drying off Calving
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Role of Dry Cow Therapy  + Teat Sealant

Lactation
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Percentage of dairy operations that use vaccines to control mastitis, by herd size

Very small
(<30)

Small
(30-99)

Medium
(100-99)

Large
(500+)

All 
operations

Vaccine Percentage using vaccination

Escherichia coli 2.4 12.4 27.1 50.8 18.1

Staphylococcus aureus 1.5 1.9 0.8 0.3 1.4

Mycoplasma 0.0 0.0 0.0 0.3 0.0

Any 3.9 13.0 27.5 50.9 18.7

NAHMS (2014)

Use of Somatic Cell Score

Previous Month Linear SCC
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Combine Information

✓Standard plate count (< 15 x 103/mL) = mastitic cows 

or poor cow preparation

✓Lab pasteurized count (< 200/mL) = poor cleaning of 

equipment system or bulk tank

✓Coliform count (< 100/mL) = dirty cows, poor cleaning 

of equipment system

✓Somatic cell count (< 200 x 103/mL) = mastitis

Summary
✓ Know your enemy

✓ Devise a plan for surveillance (culture bulk tank weekly, 

all clinical cases, and incoming animals)

✓ Eliminate S. agalactiae e control S. aureus and 

Mycoplasma spp.

✓ Milk dry, clean, pre-sanitized udders!!
✓ If coliform count in BT milk is high, then your 

cows are likely being milked wet and dirty

✓ Pre- and post-dipping properly with efficacious 

products

✓ Have a plan to treat clinical cases
✓ Only 40-50% of the cows deserve 

antimicrobials

✓ Implement dry cow therapy combining 

efficacious antimicrobials with a teat canal 

sealant

✓ Cull cows as part of the control program

✓ Keep a clean environment
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Poor Management Overcomes Any Control 
Program

Free stall in Chile Galpão de compostagem em Israel

Curral de terra em Pompéu, MG Piquete na Nova Zelândia

Thank you Jepsantos@ufl.edu

University of Florida
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