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Escherichia coli—A Practical Summary for Controlling Mastitis 

Introduction 

 The implementation of control measures for 

contagious mastitis pathogens has successfully reduced 
the prevalence of these organisms in U.S. dairy herds. 

However, the control of environmental pathogens re-

mains a daunting task. Escherichia coli (E. coli) are 

Gram-negative bacteria, similar in structure 

to Klebsiella spp. E. coli mastitis is typically associated 

with a quick onset and often severe clinical signs. 

Where are these organisms found? 

 Commonly, these organisms are found in      

organic matter, including bedding and manure. E. 

coli are one of the most  prevalent bacteria in manure; 

thus, exposure of the teat end occurs through dirty bed-

ding. Poor udder cleanliness, inadequate stall manage-

ment, and damaged teat ends are risk factors for E. 
coli infections in uninfected cows. 

How does E. coli infect the mammary gland? 

 E. coliwill infect mammary glands through envi-

ronmental contact. As with control of all environmental 

organisms, maintaining a clean and dry environ-

ment for bedding cows is of utmost importance. In par-

ticular, using inorganic bedding (sand) reduces         en-

vironmental contamination by these bacteria. However, 

recycled sand can serve as a source of environmental 

contamination as organic matter accumulates in the bed-

ding material. 

How can mastitis caused by E. coli be prevented and 

controlled? 
 Practices for controlling E. coli include imple-

menting proper milking procedures,maintaining a 

clean and dry housing environment containing appropri-

ate bedding materials, and vaccinating animals. 

At milking time, all quarters should be forestripped to 

begin the milk let-down  process. Using an efficacious 

and proven pre-milking teat disinfectant following           

forestripping is particularly important in controlling this 

mastitis-causing pathogen. The pre-milking teat disin-

fectant should remain on the teats for 30 seconds and 

should be removed with either a paper towel or a single-

use clean and dry cloth towel. When these guidelines are 

followed, the time from start of manual stimulation 

(forestripping or wiping) until unit attachment should be 

in the range of 60-120 seconds, an appropriate period of 

time for milk let-down to occur. After the unit is de-

tached, an efficacious and proven post-milking teat dis-

infectant should be applied, with coverage over at least 

2/3 of the teat barrel. In herds with a particular environ-

mental mastitis problem, the use of a barrier teat dip is 
recommended. 

 In addition, reducing teat end exposure between 

milkings, by scraping the back of cow stalls (where the 

udder rests) and applying fresh bedding frequently, is 

imperative. Applying bedding conditioners, such as 

hydrated lime, is an effective method for reducing the 

bacterial load in the bedding. However, the activity of 

these products is short lived; thus, frequent application is 

required. It is recommended that 2 lb per stall be ap-

plied, and the product must be applied every other day. 

 The use of a coliform mastitis vaccine (J5 bac-

terin) has been shown to reduce the severity of clinical 

Gram-negative mastitis, which includes mastitis caused 

by E. coli. It is important to remember, however, that 

these vaccines do not reduce the incidence of mastitis. 

Researchers have  investigated ideas about vaccination 

administration schedules and appropriate dosing. A 

dairy producer should talk with a veterinarian before 

implementing a vaccination protocol. 

When are E. coli mastitis infections most likely to 

occur? 
 New infections can occur at any time during 

lactation and may also occur during the dry period. 

However, cows in early lactation are at an increased risk 

for new infections due to the increased stress and im-

mune suppression associated with the postpartum peri-

od. Additionally, cows are at an increased risk for         

mastitis immediately after drying-off. Following milk 

cessation, cows do not experience the daily flushing of 

the gland and are at an increased risk for mastitis in the 

early dry period. Cows with high milk production are 

not at greater risk than cows with low milk production. 

How likely to be cured are E. coli infections? 

 When E. coli bacteria die, a toxin is released. 

This toxin is the primary cause of the clinical signs ob-

served in a local mastitis infection. Antibiotics act to kill 

bacteria; consequently, in the case of these infections, 

the use of an antibiotic results in the toxin    release. 

Thus, intramammary antibiotic treatment is not a 

generally recommended practice for local infections. 

However, in cases in which E. coli infections become 

systemic, antibiotic treatment and supportive therapy are 

required. Although there has been discussion in recent 

years regarding the  presence of chronic infections 

caused by E. coli, it is not yet known how these infec-

tions become chronic. Veterinary consultation is  recom-
mended prior to the start of any treatment protocol. Due 

to the nature of these bacteria, emphasis needs to be 

placed on prevention of these infections, rather than on 

treatment. 

Summary 

 E. coli is an environmental organism found com-

monly in manure and organic bedding. 

 It is imperative to keep bedding clean and dry. 

 Use of washed and properly dried sand bedding 

helps reduce the environmental load of E. coli. 

 Use of hydrated lime reduces the bacterial load in 

the bedding, but application must be 2 lbs per stall, 

applied every other day. 

 Proper milking procedures, including pre-milking 

and post-milking dip application, are critical in the 

prevention of these infections. 

 Use of antibiotics for local E. coli infections is not 

recommended. 
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Rural business leaders like Mike Pauley of AgriTrails 
Coop in Hope, Kansas rely on modern high-speed e-

Connectivity to keep the doors open. USDA photo by 
Preston Keres   

 In small towns from Maine to California, access 

to reliable, high-speed internet is a foundation for rural 

prosperity. From quality health care to advanced educa-

tion and precision ag technology at the local farm equip-

ment dealer, e-connectivity is a lifeline to the modern 

economy. And, yet we know that a significant number of 

rural Americans are not connected. 

 Under the leadership of Secretary of Agriculture 

Sonny Perdue, our core mission at USDA is to do the 

Federal government’s part to increase prosperity in 

America’s rural communities. To fulfill this mission, we 

know that there are significant infrastructure gaps in 

rural places which must be addressed, including gaps in 

broadband e-connectivity. Rural communities need 

broadband infrastructure to thrive just as much as urban 
and suburban communities do, and if we address this 

need together, many of the other challenges in rural 

places become much more manageable. 
 I recently saw this firsthand during a visit to 

south central Kansas where nearly the entire county uses 

a dial-up connection. During a gathering at the county 

courthouse, I listened to many challenges that communi-

ty leaders face: the need for new business investment, 

lack of advanced educational opportunity for students, 

and safety risk for first responders who have to rely on 

outdated technology. After talking with the sheriff and 

local officials, I realized that expanding access to broad-

band would remedy virtually 90 percent of the concerns 

we discussed. For example, with modern high-speed 

internet service, small business owners on Main Street 

could open the door to new a world of new customers 

through e-commerce. With that impact, my visit was a 

powerful reminder that much more is at stake in this e-

connectivity gap than inconvenience. 

 USDA is taking action on a number of fronts, 

through infrastructure, partnerships, and innovation. 

First, we are driving greater collaboration between agen-

cies in the federal family. Last year, Secretary Perdue 

chaired a task force on Agriculture and Rural Prosperity 

that brought together more than 20 different federal 

agencies with resources for rural America. As we move 

forward in implementing their recommendations, we are 

centered on closer coordination in funding, policy and 

deployment of other resources such as mapping and out-

reach. 

 Second, we are improving the delivery of our 

programs within USDA through innovation. Earlier this 

month, we took important steps to streamline our loan 

and grant process so that the agency can make a condi-

tional funding commitment before the historic preserva-

tion review is complete -- thereby easing the application 
burden for already financially challenging projects. We 

also are encouraging the development of new partner-

ships to serve communities that have insufficient broad-
band access -- such as a new venture between a telecom 

company and an electric cooperative or a municipality. 

 Finally, we are creating new tools. Earlier this 

year, Congress provided $600 million for a new broad-

band pilot program. This funding is a significant in-

crease in our resources to build rural broadband infra-

structure -- however, it is much more. With the flexibil-

ity that this authority provides, we have a unique oppor-

tunity to innovate the way the federal government in-

vests in broadband infrastructure, for effective e-

connectivity where it’s most needed in rural America for 

21st Century productivity and quality of life. We will 

accomplish this while also being good stewards of tax-

payer money and relying on proven, longstanding busi-

ness models that been delivering telecommunications 

services to rural America for decades. Last month, we 

opened an important public comment period that will 

gather critical stakeholder input for the parameters of 

this new tool. With this information, we are working 

with speed, not haste, to design a program that will max-

imize the impact of these resources in connecting rural 

America. 

 Secretary Perdue recently described broadband 

e-connectivity as a “game changer” for our entire nation. 

With that importance, we are committed to partnering 

with local leaders to ensure that every rural community 

has an on-ramp to the “digital superhighway”. Working 

together, we can build strong, healthy and prosperous 

communities now and for generations to come. 

 

 

Posted by Anne Hazlett, Assistant to the Secretary for 

Rural Development  

e-Connectivity: A Foundation for Rural Prosperity 
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Dry Cow Therapy 

Introduction 

 Traditional dry cow therapy is the use of intramamma-

ry antibiotic therapy immediately after the last milking of lacta-

tion. If products have a medicinal purpose or claim, they re-

quire approval by the appropriate regulatory authority (the Food 

and Drug Administration in the United States and European 

Medicines Evaluation Agency in Europe). Approved products 

applied by intramammary infusion at drying off can decrease 

the number of existing intramammary infections and/or prevent 

new infections during the early weeks of the dry period. 

 Use of dry cow treatment is one component of an 

effective mastitis control program that should also include: 

proper milking procedures using properly functioning milking 

equipment; dipping teats immediately after milking with a 

product known to be safe and effective; good udder hygiene 

between milkings; keeping accurate records of clinical mastitis 

and somatic cell counts on individual cows to assist in making 

management decisions; treating all clinical cases of mastitis 

promptly and appropriately; and culling cows with chronic 

mastitis. 

Curing Existing Infections 

 The most effective time to treat subclinical udder in-

fections is at drying off. Dry cow therapy has the following 

advantages over lactation therapy: 

 The cure rate is higher than that achieved by treatment 

during lactation, particularly for Staphylococcus aureus. 

 A much higher dose of antibiotic can be used safely. 

 Retention time of the antibiotic in the udder is longer. 

 Tissue damaged by mastitis may be regenerated before 

freshening. 

 The risk of contaminating milk with drug residues is re-

duced when the milk withholding time after calving is 

properly observed. 

Preventing New Infections 

 The risk of new intramammary infection is greatest 

during the early and latter portions of the dry period. Most dry 

cow treatments provide sufficient protection after drying off so 

that: 

 The frequency of new infections during the dry period is 

reduced. 

 The incidence of clinical mastitis at freshening may be 

reduced. 

Few products have extended activity for the entire dry period. 

Most have maximum activity in the first few weeks of the dry 

period, and activity declines as the dry period length increases. 

If they have extended activity, then particular care is needed to 

prevent drug residues in milk when calving occurs earlier than 

expected. 

Dry Cow Products - Antimicrobial Infusions 

 Only approved commercial antibiotic products formu-

lated specifically for dry cow therapy in single-dose containers 

for intramammary infusion should be used. These products 

contain high levels of one or more antibiotics in a slow-release 

base which will maintain therapeutic levels in the dry udder for 

a significant length of time. Further, they have been tested in 

field studies, meet the guidelines of the regulators, and are 

guaranteed to be prepared aseptically. Home remedies should 

not be used. 

 All syringes used must be for single infusion only. 

Unapproved products and nonstandard methods may lead to the 

infusion product becoming contaminated during mixing and 

through multiple use, and they may spread resistant organisms. 

Products used for dry cow therapy should be stored in accord-

ance with good dairy farming practices and discarded when the 

expiration date is reached. Outdated intramammary antibiotics 

may have little antibacterial activity. 

 Most dry cow therapy products are designed to elimi-

nate existing infections by Gram-positive bacteria, particular-

ly Staphylococcus aureus and streptococcal infections at drying 

off, and to prevent new S. aureus and streptococcal infections 

in the early dry period. Many producers have already eliminat-

ed Streptococcus agalactiae and dramatically reduced the level 

of S. aureusinfection in their herds. 

 Continued use of dry cow treatment will help to main-

tain a good herd udder health status. In many herds and espe-

cially where dairy cattle confinement has become more intense, 

a higher percentage of new infections during the dry period are 

caused by environmental bacteria. Most dry cow therapy prod-

ucts are reasonably effective against environmental streptococ-

ci, especially Streptococcus uberis, but they lack activity 

against Gram-negative environmental bacteria, especially the 

coliforms. The length of effective protection varies between 

products, often according to the type of antibiotic or the dose. 

In Europe and Australia, dry cow products providing protection 

up to 54 days are available. The herd veterinarian should be 

consulted to determine which dry cow product should be used. 

Dry Cow Products - Internal Sealant Infusions 

 Sealing of the teat canal by the natural keratin plug 

that forms during the dry period is the primary natural compo-

nent protecting against new intramammary infection in the late 

dry period. Potential damage to that protection is one reason 

why repeated infusions are not recommended. It has been docu-

mented that a significant proportion of quarters experience long 

delays or outright failure to form a complete keratin plug during 

the dry period, placing these quarters at increased risk for expe-

riencing new mastitis infections. One study has reported that 

this risk is increased in cows producing high levels of milk at 

dry off. 

 One method of supplementing the teat’s defenses 

throughout the entire dry period is by use of an internal teat 

sealant. An artificial internal sealant is available for use alone 

or in combination with an antibiotic infusion. This product has 

no antimicrobial activity and, therefore, is recommended for 

use alone only in the uninfected udder. Otherwise, internal teat 

sealants should be used in conjunction with dry cow antibiotic 

therapy. When used alone in uninfected quarters, this product 

has been shown to prevent significantly more new infections 

than using no treatment at all, and it has been shown to have 

equal, if not better, efficacy in preventing new infections as 

compared to using antibiotic alone. 

 In the infected udder, or when the infection status is 

unknown, an antibiotic infusion is recommended. This may be 

accompanied by teat sealant and may be especially valuable for 

the longer dry period. Using the internal sealant in combination 

with an antibiotic prevents significantly more new dry period 

infections than using antibiotic alone. 

 While internal teat sealants are most commonly used 

in combination with intramammary antibiotics in North Ameri-

ca, they are also approved for combination use in most Europe-

an countries. The teat sealant meets all requirements for protec-

tion of the nonlactating gland for organic herds, but this is also 

dependent on individual countries’ requirements. It is para-

mount that the very best hygienic practices are adopted when 

infusing the teat sealant to prevent contamination of the mam-

mary gland. 

Dry Cow Products - External Sealants 

 Another method to supplement the cow’s defenses is 

to apply an external sealant to teats by dipping. These products 

are adjuncts to antimicrobial infusion. External teat sealants 

presently do not have a long duration of persistency on teat 

ends. As long as the teat end remains covered, protection from 

bacteria entering the gland is provided. Thus, for continuous 

protection, they require visual inspection and reapplication (if 

required) every five to seven days throughout the dry period. 

Alternatively, routine use and reapplication can be targeted at 

times of increased susceptibility, namely the late (transition) 

dry period. 

Total vs. Selective Dry Cow Therapy 

 Most herds have been shown to benefit by treating 

every quarter of every cow at drying off with an antimicrobial 

infusion product. This blanket approach will reach all infected 

quarters, is more effective than selective treatment in prevent-

ing new infections early in the dry period, and does not require 

laboratory screening procedures to decide which cows and 

quarters to treat. 

 When subclinical mastitis in a herd has been reduced 

to a very low level (i.e., every cow in the herd less than 100,000 

cells/ml), using dry cow treatment only on selected higher risk 

cows has been considered appropriate by some dairy producers 

and veterinarians. However, selective treatment may fail to 

reach 20 to 40 percent of infected quarters in a herd. Also, unin-

fected quarters not treated at drying off are more likely than 

treated quarters to become infected during the dry period. It has 

been shown that when the cow is the unit of risk, a cow with 

one infected quarter is more likely to suffer another infected 

quarter than any quarter in an uninfected cow. 

 Most studies indicate that if the decision is based on 

economics (i.e., the cost of dry cow therapy compared to the 

return to the producer), treating every quarter of every cow at 

drying off is preferable. 

Infusion Procedures 

 The teats must be cleaned and sanitized carefully be-

fore infusion. Without proper preparation, organisms present on 

the teat end may be forced into the udder and result in a severe 

infection, especially if Gram-negative bacteria are introduced. 

The best procedure is to follow these easy steps: 

 Clean and dry teats. 

 Dip teats in an effective germicidal product. Allow 30 sec-

onds contact time before wiping teats with an individual 

disposable towel. 

 Thoroughly clean and disinfect each teat end, paying par-

ticular care to the teat orifice, by scrubbing with a cotton 

swab soaked in 70 percent alcohol. Use a separate piece of 

cotton for each teat. 

 Prepare teats on the far side of the udder first, followed by 

teats on the near side. (Teats may be cleaned and infused 

individually, if necessary.) 

 Treat quarters in reverse order; near side first, far side last. 

 Insert only the tip of the cannula into the teat end and ex-

press all of the contents. Do not allow the sterile cannula to 

touch anything prior to infusion. 

 Do not massage the teats to disperse the product. 

 Dip teats in an effective germicidal product after treatment. 

 Identify treated cows and remove them from the milking 

herd to prevent antibiotics from entering the milk supply. 

Drying Off Methods 

 Concentrate feeding of high-producing cows should 

be terminated two weeks before the anticipated drying off to 

reduce daily yield (target less than 35 lb or 15 kg per day). A 

change in environment can also help reduce production. Abrupt 

cessation of milking is recommended when the target daily 

yield has been achieved. Intermittent milking along with a de-

crease in the energy concentration of the ration can be used as a 

method to achieve the target yield. Cows should be observed 

closely for the first two weeks after drying off to ensure that 

udders are involuting properly. Udders with swollen quarters 

should be examined for mastitis. 

Number of Infusions 

 Research to date indicates there is little, if any, value 

in treating cows at drying off with multiple infusions, where 

multiple infusions refers to treating twice at drying off, or at dry 

off and at some later time(s). Subsequent treatments may pose 

the additional risk of forcing bacteria into the gland as well as 

increase the risk of antibiotics in milk after freshening. Howev-

er, in some countries, in some seasons, and in some high-risk 

environments, particular problems (e.g., summer mastitis) may 

warrant additional treatment three weeks prior to calving, sub-

ject to veterinary advice. An alternate strategy to provide con-

tinuous protection throughout the dry period may be to infuse 

an internal teat sealant in combination with an antibiotic at time 

of dry off. 

Preventing Drug Residues 

 Attention must be given to preventing drug residues in 

milk and meat. Label directions must be followed exactly to 

avoid drug residues after freshening, especially when cows 

have shorter than normal dry periods. Tests are available to 

determine antibiotic residues in milk. Most dairy cooperatives 

and direct milk purchasers and many veterinary clinics will run 

these tests. Kits are available for use on-farm. If the dry period 

is unexpectedly short or additional treatment has been used, or 

when any other doubt exists, then each cow should be tested 

before consigning milk. 

Sanitation/Dry Cow Management 

 Because udders are not milked during the dry period, 

pathogens are not flushed out of the lower portion of the teat 

canal. This may lead to new intramammary infections, especial-

ly by skin-colonizing staphylococci. The number of new infec-

tions is related to the bacterial population on teat ends. There-

fore, exercise lots, loafing areas, stalls, and maternity pens 

should be clean and dry. Animals on pasture should not be al-

lowed in ponds and muddy areas. 

 Dry cow treatment may be helpful in preventing new 

infections during the early dry period. However, the udder is 

vulnerable to new infections during the last two or three weeks 

of the dry period, when dry cow therapy is no longer effective. 

Special attention must be given to springing cows and heifers. 

These animals must be kept clean and dry if mastitis is to be 

avoided during early lactation. Weather permitting, a clean 

grassy lot of paddock is an ideal calving area. A clean box stall 

with clean bedding, preferably straw or inorganic bedding, is 

recommended during inclement weather. In the week immedi-

ately prior to calving, it is valuable to examine the udder daily 

and to use an effective teat dip on all teats. 

Nutritional management of the dry (transition) cow should 

also be considered in the mastitis prevention program. For ex-

ample, a negative energy balance or deficiencies in vitamin 

(i.e., vitamins A, D, E) or trace mineral (i.e., selenium, copper, 

zinc) status during the transition period can result in impaired 

immune function. Producers should work with a qualified nutri-

tionist to provide a dry (transition) cow diet balanced to meet 

current recommended nutrient intake guidelines. 

Summary 

 Research indicates that most herds will benefit from 

properly treating all quarters of all cows at drying off with 

an antimicrobial infusion. 

 Take special care in cleaning and sanitizing teats prior to 

infusing antibiotics into a quarter. 

 Use only approved commercial antibiotic products that 

have been formulated specifically for dry cow therapy 

and that are available in single-dose containers for intra-

mammary infusion. 

 A teat sealant may be appropriate for some cows and 

some herds. 

 Reduce nutrient intake of cows one to two weeks prior 

to drying off. 

 Place dry cows in a clean and dry environment. 

 Observe dry cows periodically for swollen quarters, 

which may indicate intramammary infection. 

For more information, contact the National Mastitis 

Council (NMC). 
The NMC is a not-for-profit educational organization that 

provides a forum for global exchange of information about 

milk quality, mastitis, and relevant research. The NMC 

strives to communicate that information to all segments of 

the dairy industry. 

421 South Nine Mine Road, Verona, WI 53593 

608-848-4615 

http://www.nmconline.org 

https://articles.extension.org/pages/21321/importance-of-dry-cow-management-in-the-control-of-mastitis
https://articles.extension.org/pages/25475/optimizing-transition-cow-diets
http://www.nmconline.org/

