
Welcome . . .

to the first issue of Food-Supply Medicine at Mizzou.

MRSA and 
Dairy Food

John Middleton, DVM, PhD

A recent letter to the editor of the 
Journal of Dairy Science (Walther 

and Perreten 2007) reported that a 
dairy cow on an Swiss organic farm 
was diagnosed with subclinical mas-
titis caused by methicillin-resistant 
Staphylococcus epidermidis. Staphylo-
coccus epidermidis was isolated on two 
occasions within a two-month period. 
Antibiotic use on the farm was restrict-
ed. The first S. epidermidis isolate was 
resistant to chloramphenicol and car-
ried resistance genes for streptomycin 
and trimethoprim. The second isolate 
contained an additional gene for re-
sistance to aminoglycosides. Both 
isolates had identical pulsed-field gel 
electrophoresis fingerprints suggest-
ing the same strain had acquired fur-
ther resistance by horizontal gene 
transfer. The letter concluded:

“The presence of methicillin-resis-
tance S. epidermidis in organic food- 
producing animals should convince 
farmers, veterinarians, public heath 
authorities, cheese producers, and 
cheese retailers to take adequate mea-
sures to limit the spread of antibiotic-
resistant bacteria to humans via the 
food chain.”  

The isolates’ origin was not discussed 
and is of importance, particularly in 
light of the authors’ final remarks.

While the case documents the po-
tential for multi-drug resistant organ-
isms to occur in milk and thus identi-

Through this publication, we hope you will 
become better acquainted with us and 
some of the things that are happening 
related to food-supply veterinary medicine 
at the College of Veterinary Medicine at 
the University of Missouri. We also hope to 
become better acquainted with you and 
discover how we might better serve you 
and Missouri’s food-animal agriculture 
community.

To that end, a questionnaire is included 
on Page 8, which we invite you to complete 
and send back to us to guide us in future 
issues of this newsletter. Alternatively, you 
may go to http://www.vmth.missouri.edu/

fanewsletter.htm and complete the ques-
tionnaire online.

In this issue, we will introduce you to 
some of our faculty and their interests and 
expertise. We will visit with Dr. Dusty Nagy 
and pick her brain on the topic of Bovine 
Leukosis. Dr. Loren Schultz will turn the 
tables and quiz us on the good, the bad, 
and the illegal (i.e., prudent antibiotic use in 
food animals). Dr. John Middleton will turn 
our attention to food safety, especially as it 
pertains to antibiotic resistant Staphylococci 
in dairy products.

Thank you for reading and let us hear 
from you!
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Ross P. Cowart, DVM, MS, is an associate 
professor of Food-Animal Medicine and 
Surgery. He is a diplomate of the Ameri-
can Board of Veterinary Practitioners 
– Food Animal Practice specialty. His pri-
mary clinical interest is swine production 
medicine. He also provides routine prima-
ry care to all food animal species through 
the ambulatory clinic. He either leads or 
contributes to instruction in several food 
animal and undergraduate courses.

Tessa Marshall, BVSc, MS is an assistant 
teaching professor of Food-Animal Medi-
cine and Surgery. She is a diplomate of 

the American Board of Veterinary Practi-
tioners – Dairy Practice specialty. She has 
clinical expertise in dairy herd medicine, 
grazing dairy herd medicine, and sheep, 
goat, and camelid herd medicine.

John R. Middleton, DVM, PhD, is an as-
sociate professor of Food-Animal Medi-
cine and Surgery. He is a diplomate of the 
American College of Veterinary Internal 
Medicine. His clinical expertise includes 
all aspects of internal medicine and rou-
tine surgeries of food animals. He either 
leads or contributes to several courses re-
lated to food-animal medicine. He has an 
active research program, which includes 
work in mastitis in dairy cattle and dairy 
goats, molecular fingerprinting of bacte-
ria, methicillin-resistant Staphylococcus 
aureus (MRSA) in people and animals, hy-
pocalcemia in dairy cattle, and cattle vac-
cination (S. aureus, BVDV).

Dusty W. Nagy, DVM, PhD, is an assistant 
teaching professor of Food-Animal Medi-
cine and Surgery. She is a diplomate of the 
American College of Veterinary Internal 
Medicine. Nagy has broad clinical expertise 
in the management of medical and surgi-

cal conditions of food animals. She is the 
leader of several courses related to food 
animal medicine. Her research interests in-
clude bovine leukemia virus infection and 
neonatal infection and immunology.

Craig Payne, DVM, MS, is the MU Exten-
sion beef veterinary specialist in the com-
mercial agriculture program. He has clini-
cal interests in all aspects of cow/calf and 
stocker production medicine as well as 
an interest in the financial performance 
of cow/calf operations. Before coming to 
MU, he was in private practice for 12 years 
and then obtained a master’s degree in 
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agribusiness from the King Ranch Insti-
tute for Ranch Management at Texas A&M 
in Kingsville. 

Scott E. Poock, DVM, is the MU Extension 
dairy veterinary specialist in the commer-
cial agriculture program. He is a diplomate 
of the American Board of Veterinary Prac-
titioners in both the beef and dairy prac-
tice specialties. He has clinical interests 
in a broad range of production medicine 
areas including milk quality, nutrition, 
housing, and reproductive management. 
He has extensive clinical and research ex-
perience in estrus synchronization and 
the use of ultrasound as a management 
tool in bovine reproduction.

Loren Schultz, DVM, MS, is an assistant 
teaching professor of Food-Animal Pro-

duction Medicine. He is a diplomate of 
the American College of Veterinary Pre-
ventive Medicine. His clinical and teach-
ing interests include beef herd health, 
production medicine, epidemiology, and 
public health. He is the course leader for 
the Veterinary Epidemiology and Biosta-
tistics and he coordinates the External 
Food Animal Service and therio teaching 
program, better known as EFAST. He has 
research interests relating to vaccination 
against Mycoplasma bovis and passive 
transfer of vaccine-induced immuno-
globulin to calves.

Jeff W. Tyler, DVM, MPVM, PhD is a pro-
fessor of Food-Animal Medicine and Sur-
gery. He is a diplomate of the American 
College of Veterinary Internal Medicine. 
Besides serving on the food animal faculty, 
he is also director of the veterinary public 
health study area and director of strategic 
initiatives for the College of Veterinary 
Medicine. His clinical and teaching inter-
ests include internal medicine, surgery, 
and herd medicine of food animals and 
epidemiology and public health. Some of 
his research has involved passive transfer 
and calf health, epidemiology of naturally 
occurring disease, and zoonoses, includ-
ing cryptosporidia.

Dietrich Volkmann, BVSc, MMed Vet, 
is a professor of theriogenology. He is a 

diplomate of the American College of The-
riogenology. He has clinical and research 
interests in reproduction in all animal spe-
cies. Before coming to Missouri, Volkmann  
served on the faculties of the colleges of 
veterinary medicine at Cornell University 
and the University of Pretoria, South Africa.

Robert S. Youngquist, DVM, is a profes-
sor of theriogenology.  He is a diplomate 
of the American College of Theriogenol-
ogy. Youngquist has a long record of 
excellence in teaching and research in 
animal reproduction.  His major research 
focus has been on normal and abnormal 
ovarian function in cattle, primarily cys-
tic ovarian disease in dairy cows. He was 
recently appointed as the associate dean 
for academic affairs for the MU College of 
Veterinary Medicine.
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We are fortunate to have some of the 
leading veterinary scientists among 

the food-animal faculty at the University of 
Missouri. Among those is Dr. Dusty Nagy. 
Nagy is known for her work with Bovine 
Leukosis Virus (BLV). She shared some of 
her expertise and experiences with us in 
a recent interview. Below we share some 
excerpts from that interview.

Dr. Nagy, much of your work has focused 
on the transmission of BLV.  The virus can be 
transmitted transplacentally prior to birth. 
Infection can occur associated with parturi-
tion, whether that be via maternal fluids or 
colostrum, and there is post-natal transmis-
sion by blood transfer via insects or human 
activity, such as using blood-contaminated 
needles, sleeves, and surgical instruments. 
What is the relative frequency of transmis-
sion at these various times?

Prenatal transmission is probably respon-
sible for around 5 percent of transmission. 
In the perinatal period, you find some-
where between 5 and 7 percent transmis-
sion. There is substantial variability re-
ported in the literature and when you talk 
to people about their experiences. While 
nobody has specifically evaluated this 
variability, if you take the BLV literature 
as a whole it would suggest that cows 
with persistent lymphocytosis are better 
transmitters in all phases of production 
including perinatally. So, the difference in 
the numbers of PL cows may account for 
some of the variability that we see.

The vast majority of transmission occurs 
once cows enter the lactating herd. I think 
most of us underestimate common use 
rectal sleeves as a route of transmission. 
There is a nice study where they divided 
a free-stall herd into two groups. In one 
group, they used the same rectal sleeve 
until they saw blood on it when they were 
doing their repro checks. In the other 
group, they changed sleeves between 
every cow. Cows in the group where they 
only changed sleeves when they saw 
blood were three times more likely to se-
roconvert to BLV. That study seems pretty 
powerful to me. 

Interestingly, we focus a lot on needles. 
Injection needles have not been demon-
strated to move the virus efficiently un-
less it hits a vessel. So, if you are bleeding 
animals using the same needle, you can 
effectively move the virus. But a thing like 
TB testing using a single needle probably 
doesn’t move the virus very effectively. 
But I would still recommend changing 
needles between each animal.

So you believe that in the post natal period 
rectal sleeves are a big offender?

Yes, I do. And it is often an issue that we 
don’t address; particularly in beef herds. 
The average beef producer has never 
heard of BLV unless they’ve had a cow die 
of lymphosarcoma. I get a fair number of 
calls from people who have had one die, 
and when they tested the herd, found  
out that they are 70 percent or 80 percent 
positive. They never had a clue.

Actually, lymphosarcoma is a major 
cause of condemnations at slaughter in 
every class of animals. 

What about things other than rectal sleeves 
as a means of transmission?

Everything that we do that might transfer 
blood can be a means of transmission, 
such as  castrations and dehornings. Us-

ing non-cutting methods for dehorning, 
such as hot irons or paste, will prevent 
transmission. We always say to disinfect 
instruments (such as dehorners, cas-
trating knifes, or tattoo pliers) between 
calves. However, what “disinfection” usu-
ally means on the farm is to throw them 
into a bucket of disinfectant and move 
on to the next animal and when we get 
to the next animal, we pull it out and 
use it. If you still have blood or tissue on 
your instrument, it is probably still infec-
tious, especially if you are moving quickly. 
Since the virus lives inside the cells, it is 
in a somewhat protected environment. 
And many times we wind up with blood 
on our hands when we are doing these 
procedures and we go ahead and touch 
the next animal. Even though the virus 
doesn’t readily move through skin or mu-
cous membrane, if we contaminate the 
skin with blood and then push a needle 
through that patch, we could potentially 
move virus. 

You have identified a number of methods 
of transmission that we have some control 
over, such as rectal sleeves and needles. 
What about things we have less control 
over, such as biting flies?

In order for a fly to be able to move virus, 
it has to draw blood and it has to move 
relatively quickly to another animal. The 
virus on the mouthparts of the fly will 
die after about half an hour. Bigger flies 
such as horseflies and deerflies are more 
efficient vectors than smaller flies, such 

Dr. Dusty Nagy Explains Bovine Leukosis Virus Transmission
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as horn flies. The more you crowd the ani-
mals, the more efficient the flies become 
as vectors. Horseflies take bigger blood 
meals and are messier eaters. That com-
bined with crowding can make horseflies 
a significant vector. If there is lots of dis-
tance between cattle, horseflies become 
less of a problem.

You have recently published based on work 
that you have conducted looking at the risks 
of transmitting BLV in the parturient period 
via colostrum. Some have recommended 
feeding colostrum from negative cows only 
as a means to prevent transmission. Howev-
er, your work would suggest that colostrum 
from positive cows may have a protective 
effect. Could you explain further?

Actually, there is far more data out there 
that supports that colostrum is protec-
tive. The papers that show that colostrum 
is infectious, actually involved injecting 
colostrum into calves by various routes. 
When you give colostrum orally, stud-
ies have demonstrated that it is far more 
protective than infectious. In relation to 
colostum administration in calves, these 
studies would suggest that if you give a 
high load of antibody at the same time 
you give virus, you limit the ability of the 
virus to establish itself in the animal.

The work that I did suggests that calves 
born to cows that are BLV positive are 
probably the group that are at greatest 
risk should they actually ingest negative 
colostrum because they have exposure at 
birth without getting the protective anti-
body from colostrum. 

There are very strong advocates of feed-
ing negative colostrum, but the vast ma-
jority of their data is from low incidence 
herds. If you have a lot of BLV-negative 
cows and very little virus on the farm, then 
feeding negative colostrum is probably 
very intelligent. But if you are in one of 
those herds that are 40 or 80 percent pos-
itive, feeding negative colostrum is prob-
ably a greater risk factor than a protective 
factor. So the differences in that data may 
be due to differences in the overall preva-
lence of the virus on the farm.

So there is some advantage to matching the 

colostrum of the dam with her calf?

In more ways than one. Mother Nature 
does have it right, but we persist in ma-
nipulating things. Antibodies in colos-
trum are a sum total of the cow’s immu-
nologic exposures. Her colostrum is best 
suited to her calf. This is the foundation to 
control many diseases, such as Johne’s. In 
high-prevalence herds, it would probably 
help their BLV status.

What is the recommended test for BLV?

The ELISA is the best serologic test avail-
able. False positives are generally limited 
to calves that have received colostrum 
from positive dams and false negatives 
tend to be limited to failure to detect dur-
ing the time of seroconversion.

So you have a cow that tests positive to BLV 
on the ELISA test. Let’s say we colostrum-de-
prive her calf. What are the chances that she 
will transmit the virus to her calf? Is the cow 
viremic or infectious or contagious?

Any BLV positive cow is potentially infec-
tious. They are actually never viremic. The 
virus is always found contained within 
lymphocytes.  So any time you move an 
infected lymphocyte from a cow to a na-

ive animal you can potentially move the 
virus. The average BLV positive cow has 
somewhere around 1 to 4 percent of her 
lymphocytes parasitized and it will take 
around 200 to 300 cells to move virus. 
The interesting thing with BLV and cows 
with persistent lymphocytosis, while they 
might not have an increased risk of de-
veloping cancer, they have a larger pool 
of lymphocytes and a higher number of 
infected cells so you can move a lot more 
virus really really fast with those cows. 

Is there other information you would like 
our readers to know?

Sometimes you hear of herds that imple-
ment control measures and they just can’t 
get rid of it. However, if you look hard 
enough, you will often find someone who 
is violating the protocols. It is a challenge 
to get everyone on the farm on board and 
buying into the procedures.

Never underestimate the contribution 
that a cow with persistent lymphocytosis 
has on maintaining infection the herd. 
These cows really can serve as a “Typhoid 
Mary” for a herd.

Thank you, Dr. Nagy for your time and for 
sharing your expertise with us.

Bovine Leukosis continued
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By Loren Schultz, DVM, MS

Using antibiotics in food producing 
animals is a bit like walking through a 

mine field.  Not only is a knowledge of the 
antimicrobial spectrum and pharmacol-
ogy of the drugs necessary, but the vet-
erinarian must also be familiar with the 
current regulations relating to drug use in 
food animals.  Take this quiz to see if you 
can classify the antibiotic use as good, 
bad, or illegal?  Answers can be found on 
Page 7.
1.  You diagnose a superficial abscess over 
the left shoulder of a steer.  You decide to 
treat with Albon® (sulfadimethoxine). 

Is this Good, Bad or Illegal?
2. You diagnose a dairy cow one week 
postpartum with metritis.  You decide to 
treat with LA 200® (oxytetracycline).

Is this Good, Bad or Illegal?
3. You diagnose a dairy cow one week 

postpartum with metritis.  You decide to 
treat with Naxcel® (ceftiofur). 

Is this Good, Bad or Illegal?
4.  You diagnose a 6-month-old steer with 
bacterial pneumonia. You decide to treat 
with gentamicin. 

Is this Good, Bad or Illegal?
5. You diagnose a 3-year-old ewe with 
bacterial pneumonia. You decide to treat 
with Micotil® (tilmicosin).

Is this Good, Bad or Illegal?
6. You diagnose a 3-year-old nanny goat 
with bacterial pneumonia. You decide to 
treat with Micotil® (tilmicosin). 

Is this Good, Bad or Illegal?
7.  You diagnose a 4-year-old Holstein cow 
with anaplasmosis. You decide to treat 
with Nuflor® (florfenicol).

Is this Good, Bad or Illegal?
8.  You diagnose Mycoplasma bovis pneu-
monia in a feedlot heifer. You decide to 
treat with penicillin G.

Is this Good, Bad or Illegal?
9. You diagnose chronic Actinomyces pyo-
genes pneumonia in a feedlot heifer.  You 
decide to treat with penicillin G. 

Is this Good, Bad or Illegal?
10.  You diagnose a 15-month-old feedlot 
steer with necrotic laryngitis and decide 
to treat with Baytril® (enrofloxicin). 

Is this Good, Bad or Illegal?
11.  You diagnose footrot in a 5-year-old 
beef cow. You decide to treat with A-180® 
(danofloxicin).

Is this Good, Bad or Illegal?
12.  You diagnose footrot in a 5-year-old 
beef cow. It has not responded to treat-
ment with antibiotics labeled for footrot.  
You decide to treat with 2X the label dose 
of Excenel® (ceftiofur).

Is this Good, Bad or Illegal?

Turn to Page 7 to learn how well you 
scored on the quiz.

Antibiotic Use in Food Animals – The Good, the Bad and the Illegal

fies milk as a potential source for multi-drug 
resistant organisms, the letter does not ad-
dress the source of the methicillin-resistant 
organism that caused the intramammary 
infection. Given the restricted use of anti-
biotics in cattle on the farm, it is likely that 
the resistant organism originated from a 
human. Data gathered demonstrate inter-
species transmission of methicillin-resis-
tant staphylococci. Some studies suggest 
that human epidemic strains are respon-
sible for animal colonization (Khana et al. 
2007), while other studies suggest that ani-
mals may serve as a reservoir for infection 
of humans (van Loo et al. 2007).

Gastroenteritis caused by consump-
tion of coleslaw contaminated with me-
thicillin-resistant S. aureus (MRSA) has 
been reported, but the source of the food 
contamination was a colonized food han-
dler who intermittently visited a nursing 
home (Jones et al. 2002). A recent Italian 
study showed that MRSA was present, al-
beit at a low rate (0.36 percent), in foods 
of animal origin (Normanno et al. 2007). 

In that study, MRSA was detected in four 
milk samples and two cheese samples. 
Three of the isolates belonged to a non-
host specific biovar and three belonged 
to a sheep biovar, suggesting that MRSA 
of animal origin may be present in dairy 
products.  All isolates were capable of pro-
ducing at least one enterotoxin, a leading 
cause of human food poisoning.

These reports demonstrate that interspe-
cies transmission of methicillin-resistant 
staphylococci clearly occurs, while the 
source of the resistant staphylococci varies 
depending on the study. Foodborne illness 
following consumption of contaminated 
product is also a possibility. The question 
is where should critical control points be 
implemented to prevent contamination of 
dairy products? Colonization of the hands 
appears to be a major contributor to trans-
mission of S. aureus and MRSA in hospitals 
and S. aureus has been shown to colonize 
milker’s hands.  It wound be prudent for 
milkers to wear gloves during milking and 
wash their hands frequently to prevent in-

terspecies transmission in the milking par-
lor. Post-harvest contamination of products 
is another possible mechanism for adulter-
ation of food as illustrated by Jones and co-
workers (2002).  Food processors and han-
dlers  should exercise appropriate hygiene.
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Answers to the quiz:
1. Bad: Antibiotics do not penetrate well 
into a walled-off abscess. In addition, sul-
fas work by inhibiting folic acid synthesis 
and the dead white blood cells in an ab-
scess provide plenty of folic acid for bac-
teria to grow. The best route of treatment 
would be to open the abscess ventrally 
and flush it out.

2. Good: LA 200® has a label for metritis 
and is broad spectrum, which is needed 
for the mixed infection found in metritis 
cases.

3. Illegal: Naxcel® does not have a metri-
tis label, so this would be considered 
extra-label use. As there are other anti-
biotics available with an approved food- 
animal label for metritis this would not 
fulfill the requirements of the Animal 
Medical Drug Use Clarification Act to be 
used in an extra-label manner.  Excenel®, 
another formulation of ceftiofur, does 
have a metritis label and would be an ap-
propriate selection for this treatment.

4. Bad: There is a voluntary ban on the use 
of aminoglycosides in cattle by the Ameri-
can Association of Bovine Practitioners. 
Gentamicin can persist in edible tissues 
for up to 18 months after administration, 
making it impossible to establish a rea-
sonable and adequate withdrawal  time.

5. Good: Micotil® is labeled for the treat-
ment of respiratory disease in sheep.

6. Bad: Unlike sheep, Micotil® is not la-
beled for use in goats.  Although there 
are no other antibiotics labeled for treat-
ment of respiratory diseases of goats and 
therefore would be acceptable under the 
Minor Species Use Clarification Act, Mic-
otil® specifically states on the label not to 
use in goats as it can kill them.

7. Illegal: Nuflor® is not labeled for the treat-
ment of anaplasmosis and does not meet 
AMDUCA requirements for extra-label 
drug use because other labeled products 
are available. In addition, it has no known 
efficacy against Anaplasma marginale.

8. Bad: Penicillin G works by inhibiting 
cell wall synthesis and since Mycoplas-
mas do not have a cell wall, penicillin 
would not be an effective treatment.

9. Good: A. pyogenes is a gram positive an-
aerobe and is susceptible to penicillin G.

10. Bad: Fluoroquinalones are legal for 
use in treating respiratory disease in 
calves at label doses only. Any other use 
is considered illegal. Since necrotic laryn-
gitis is a respiratory disease this would be 
a legal use of Baytril®. Necrotic laryngitis 
is caused by Fusobacterium necrophorum, 
which is an anaerobic bacteria. The spec-
trum for fluoroquinalones is for gram 
negative aerobes only; therefore it would 
be ineffective in treating this bacteria.

11. Illegal: A-180® is danofloxacin, a fluo-
roquinalone and as mentioned in the 
previous question, is only legal for the 
treatment of respiratory disease in calves 
and at label doses only.

12. Good: As no other labeled drugs are 
effective at label doses this fulfills the re-
quirements of AMDUCA and extra-label 

use would be allowed. There is some 
concern as the Food and Drug Adminis-
tration recently considered banning the 
extra-label of use of cephalosporins. The 
FDA has reconsidered and is willing to al-
low extra-label use as long as AMDUCA 
is followed but as they have shown some 
interest in banning them it may occur in 
the future.  

The Good, the Bad and the Illegal continued
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Questionnaire

We would appreciate your feedback both on the usefulness of this newsletter to you and on how the Food-Animal section 
at the University of Missouri College of Veterinary Medicine might better serve your needs.  Feel free to fill out this form and 
mail it back to us at Food-Supply Medicine at Mizzou c/o Ross P. Cowart, DVM, A308 Clydesdale Hall, 900 East Campus Drive, 
Columbia, MO 65211. Alternatively, you may log onto the Web at http://www.vmth.missouri.edu/fanewsletter.htm and com-
plete the questionnaire online.

1.  How would you rate the overall quality of this issue of Food-Supply Medicine at Mizzou?

 Very Poor  Poor   Neutral   Good  Very Good

2.  Which of the following articles did you find useful and/or enjoyable?  (check all that apply)

 o Meet the Faculty
 o Dr. Dusty Nagy Speaks out on Bovine Leukosis Virus
 o Methicillin-resistant Staphylococci and Dairy Food
 o Antibiotic Use in Food Animals – The Good, The Bad, and The Illegal

3.  What topics would you like for us to cover in future editions of this newsletter?

__________________________________________________________________________

__________________________________________________________________________

4.  How could the Food Animal section at the University of Missouri serve you better?

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________
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