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Abstract 

An epizootic of clinical mastitis was investigated 
on a 225-cow dairy farm in Wisconsin. The authors were 
called to the farm because of a rising bulk tank somatic 
cell count (BTSCC) and an increased number of clinical 
mastitis cases refractory to treatment. The BTSCC had 
peaked at 974,000 in the month preceding the visit. 
During an initial herd visit, the investigators were able 
to obtain a herd history, inspect the facilities and ob­
serve the milking procedure. Management deficiencies 
were identified which could be contributing to the herd 
outbreak. Composite culturing of cows experiencing 
clinical mastitis indicated that Pasteurella multocida 
was present in 11 of 23 samples. Environmental sam­
pling was unsuccessful in identifying a source for the 
outbreak. Recommendations for controlling mastitis 
were adopted and successful in reducing the spread of 
mastitis and lowering the BTSCC. 

Resume 

Une epizootie de mammite clinique a ete etudiee 
dans une ferme laitiere de 225 tetes au Wisconsin. Les 
auteurs se sont rendus a la ferme en raison de 
!'augmentation du compte des cellules somatiques dans 
le lait du reservoir et du nombre de cas de mammite 
clinique resistants au traitement. Le compte des cellules 
somatiques avait plafonne a 97 4 000 le mois precedent 
la visite. Durant la premiere visite a la ferme, les 
enqueteurs ont pu obtenir de !'information sur le 
troupeau, inspecter les batiments et observer la methode 
de traite. Des lacunes dans la gestion pourraient etre 
impliquees dans l'epidemie. Les resultats de la culture 
d'echantillons composite de vaches atteintes de 
mammite clinique ont demontre la presence de Pas­
te ure lla multocida dans 11 des 23 echantillons. 
L'inspection des lieux n'a pas permis de deceler la source 
de l'epidemie. Des recommandations pour le controle de 
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la mammite ont ete adoptees et ont permis de reduire 
la progression de la mammite tout en diminuant le 
compte des cellules somatiques dans le lait de reservoir. 

Introduction 

Pasteurella spp are normal inhabitants of the bo­
vine nasopharynx, and have been isolated from cases 
of pneumonia, abortion, mastitis, meningitis and septi­
cemia. 10 Pasteurella multocida has been reported as a 
cause of mastitis, usually as sporadic cases refractory 
to treatment. 1·2·4•

11 P. multocida has been described in 
herd outbreaks of mastitis in England and Australia. 7•

8 

In a survey of bovine mastitis in India, Pasteurella 
multocida was isolated in 0.8% of the 375 samples yield­
ing bacteria.6 It has been suggested that the organism 
can cause mastitis by hematogenous or lymphatic 
spread. 5 It has been isolated from the blood stream of a 
lactating cow during an episode of acute clinical masti­
tis.12 This case report describes the role of Pasteurella 
multocida in a herd outbreak of mastitis and the mea­
sures taken to control it. 

History 

In September 2001, the owners of a dairy herd re­
quested veterinary assistance when their bulk-tank so­
matic cell count (BTSCC) peaked at 974,000 cells/ml, 
and the herd experienced an excessive number of cases 
of clinical mastitis refractory to treatment. A herd visit 
was scheduled to review farm records, examine animal 
facilities and observe the milking routine. The herd was 
composed of 225 lactating Holstein cows housed in a 
two-row sand bedded freestall barn with slatted floors. 
Cows were milked twice a day in a double-10 parallel 
pit parlor. One owner was present at 90% of the 
milkings, assisted by one of six part-time employees. 
Non-lactating, post-parturient and antibiotic-treated 
cows were housed together with all ages of young stock 
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in a remodeled stanchion barn. A section of the old milk 
pipeline in this barn was used as a flat barn parlor for 
milking the post-parturient and antibiotic-treated cows. 

Clinical and Laboratory Findings 

During the farm visit, results from recent clinical 
mastitis cases were available. Milk samples were asep­
tically collected from affected glands prior to the admin­
istration of intramammary antibiotics. The report 
indicated that microbiological culture results of milk 
samples (n=5) obtained from cows exhibiting clinical 
mastitis yielded Pasteurella spp (n=2), Streptococcus spp 
(n=l) and no growth (n=2): A number of management 
deficiencies were noted during the farm visit, including 
inadequate milking system vacuum (12 mm Hg farm 
gauge), use of multiple-dose infusion vials to treat mas­
titis, lack of treatment records, use of a single cloth towel 
for drying teats of two cows, use of a teat dip not found 
on the National Mastitis Council (NMC) approved list, 
and substandard milking hygiene. Observation of the 
milking routine revealed that milking units were being 
attached to teats of glands that were secreting abnor­
mal milk. 

It was recommended that the milking system be 
analyzed during milking and the teat end vacuum set 
between 11 and 12 mm Hg. Since the BTSCC was ap­
proaching the legal threshold, use of a separate quarter 
milking unit was recommended to discard abnormal 
milk from cows with clinical mastitis refractory to treat­
ment. Segregation was accomplished by creating a sepa-

rate group for cows with mastitis. The milking proce­
dure was changed to ensure that the preparation lag 
time was less than 90 seconds. An individual cloth towel 
was used on each cow to eliminate the potential trans­
fer of pathogens on shared towels. A 0.5 % iodine pre­
dip and 1.0% iodine post-dip with 10% emollients was 
recommended. Microbiological surveillance was initi­
ated by submission of bulk-tank milk samples on a 
monthly basis. The milk truck operator, when sampling 
milk for antibiotic residues, collected the bulk-tank 
sample. Sampling occurred from the top of the bulk­
tank after ten minutes of agitation. Samples were then 
frozen until submission to the diagnostic laboratory. The 
farm was advised to collect samples for 3-5 days and 
submit them together for analysis as recommended by 
Farnsworth. 3 Culture of milk samples from cows diag­
nosed with clinical mastitis was also recommended. All 
cases of clinical mastitis were to be treated only with 
antibiotic preparations approved for intramammary in­
fusion, and treatments were to be recorded. 

P. multocida was cultured from almost half ( 48%) 
of milk samples (n = 23) obtained from cases of clinical 
mastitis in September and October (Table 1). After iso­
lation of P. multocida from several cases of mastitis, an 
attempt was made to recover the organism from the 
environment and potential animal reservoirs (Table 2). 
Sample numbers were limited due to financial con­
straints. Environmental sites sampled included infla­
tion liners and cleaning in place (CIP) cups in the parlor, 
inflation liners from the fresh/treated cow parlor, and 
calf milk-feeding pails. Animal reservoirs sampled in-

Table 1. Microbial culture results of milk samples submitted from September to December 2001. 

Sample type Clinical mastitis Clinical mastitis Clinical mastitis WHCa 

Date: 9/11/01 10/1/01 10/10/01 12/7/01 

Results:h 
P. multocida 2 (40%) 8 (53%) 1 (33%) 3 (1.4%) 
S. aureus 0 0 0 2 (0.9%) 
Staph. sppc 0 0 0 57 (26.5%) 
Strep. agalactiae 0 0 0 0 
Strep. spp 1 (20%) 6 (40%) 0 2 (0.9%) 
Enterococcus 0 0 0 3 (1.4%) 
A. pyogenes 0 1 (6.7%) 0 1 (0.5%) 
C. bovis 0 0 0 26 (12%) 
E.coli 0 0 0 1 (0.5%) 
Mycoplasma sp 0 0 0 1 (0.5%) 
Contaminated 0 0 0 10 (4.6%) 
NSGd 2 (40%) 4 (26%) 2 (66%) 102 (47%) 
Total sample number 5 15 3 215 

aWhole herd culture. 
hPercent of samples submitted listed in parenthesis. 
ccoagulase negative Staphylococci spp. 
rlNo significant growth. 
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Table 2. Microbiological culture results of environmental and biological sampling. 

Sample description Number Qualitative microbiological results 

Parlor liner and CIP cups (pre-wash) 
Parlor liner and CIP cups (post-rinse) 
Stanchion barn liner (pre-wash) 
Stanchion barn liner (post-wash) 

3 
1 
1 
2 
1 
1 
2 
1 
2 
2 
4 
3 
1 

E.coli, alpha Streps, gram negative bacilli and mixed environmentals 
No growth 
Bacillus, mixed environmentals 
No growth 

60 ml syringe (multiple use) Bacillus 
14 gauge hypodermic needle Bacillus 
Herbal remedya 
Sterile water 

Mixed Bacillus 
No growth 

Teat skinh 
Teat skinc 

alpha Streps, Bacillus and molds 
alpha Streps, Bacillus and molds 

Nasal swabs(< 10 day old calves) 
Buccal swabs ( < 10 day old calves) 
Calf milk-feeding pail 

Bacillus, Staph sp, alpha Streps, coliforms 
Mixed nasal flora 
Mixed nasal flora, gram negative bacilli 

aExcell 2130. 
hSample taken from cows previously culture-positive for Pasteurella multocida in milk. 
csample taken from recently post-parturient cows. 

eluded nasal swabs and buccal swabs from calves less 
than 10 days old. The nasal samples were also cultured 
for mycoplasma. Samples were collected from post-par­
turient and treated cows' teat skin. Additional samples 
submitted for culture included medicine and equipment 
used for multiple-dose intramammary treatments, in­
cluding lids of vials, hypertonic saline, sterile water, an 
herbal remedy (Excell 2130), a syringe, and 14-gauge 
needles. The herbal remedy was labeled for oral use, 
but was infused intramammary on this farm as a treat­
ment for mastitis . None of the environmental or bio­
logical reservoir samples revealed Pasteurella 
multocida. No Mycoplasma spp were isolated from any 
nasal swabs. When swabs were taken from liners that 
had been rinsed or sanitized, they revealed no growth. 

Bulk-tank milk samples never yielded Pasteurella 
multocida (Table 3). Initial bulk-tank samples submit­
ted for microbiological analysis indicated that the non­
agalactiae Streptococcus and coliforms were too 

numerous to count. After milking procedures were modi­
fied these levels dropped to goal or moderate levels. A 
Mycoplasma sp was obtained from a bulk-tank sample 
in November. Due to the respiratory nature of these 
pathogens, bulk-tank milk was screened for bovine vi­
ral diarrhea virus (BVDV), and found to be negative. 

After isolation of a Mycoplasma sp from the bulk­
tank sample submitted in November, the decision was 
made to culture the entire lactating herd to identify any 
remaining P. multocida or Mycoplasma sp-infected ani­
mals (Table 1). Complete herd culture results indicated 
three cows with P. multocida and one cow with Myco­
plasma sp mastitis were present in the herd. 

Seven months after the initial herd visit, four cows 
previously cultured positive for P. multocida remained 
in the herd. The producer reported that all of these 
cows were "light" on one quarter. In April, milk samples 
were obtained from the functional quarters of these cows, 
but P. multocida was not identified. This process was 

Table 3. Microbiological culture results of bulk-tank milk samples. 

Bacteria Goal Levels 8/29/01 10/11/01 11/8/01 11/9/01 11/13/01 11/17/01 1/30/02 

S. aureus <50 150a 0 0 0 0 0 0 
Non-aureus Staph. <300 2400 350 550 600 300 350 450 
S. agalactiae 0 0 0 0 0 0 0 0 
Non-agalactiae Strep. 500-700 2500 TNTCb 1000 145 115 200 550 
Coliforms <100 0 TNTC 200 5 50 10 400 
Mycoplasma sp Negative Negative Negative Moderate Negative Negative Negative Negative 
A. pyogenes 5400 550 
Number of days in sample 1 3 5 1 1 1 4 

avalues reported as colony forming units per ml. 
hToo numerous to count. 
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repeated in June, including samples of secretions from 
the affected quarters. P. multocida was not identified 
from any of these samples. 

During the initial consultation, the owners re­
ported that the problems began in June and worsened 
as the summer progressed. Examination of the BTSCC 
(Figure 1) suggested that subclinical mastitis problems 
began in April. The producers did not identify the ini­
tial changes in the BTSCC. The use of control charts to 
identify changes in the BTSCC has been described. 9 

Control charts provide a framework to interpret varia­
tions within data. A set of rules is used to differentiate 
true changes (signals) in processes from normal back­
ground variation. In this instance, signals are based on 
changes in BTSCC. One rule for determining that the 
process has changed is when nine or more successive 
BTSCC values are above or below a predetermined av­
erage. The average BTSCC for January through March 
was 209,000 cells per ml. Beginning on March 28th, the 
BTSCC values began climbing above the mean and never 
returned below the 209,000 level until October 26th• This 
criterion of nine consecutive values above the average 
was met on April 12th, but the producers did not recog­
nize the signal. Early recognition and intervention 
would have limited the impact on animal welfare and 
financial cost of this epizootic. 

Discussion 

The mechanism by which P. multocida infected the 
mammary gland and caused clinical mastitis was not 
elucidated during this investigation. However, it seems 
unlikely that P. multocida mastitis was spread solely 
by a hematogenous or lymphatic route. Wenz et al re­
ported that cows with acute clinical mastitis and Pas-
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Figure 1. Bulk tank somatic cell counts during year 
2001. 
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teurella bacteremia had a grave prognosis. 12 Other po­
tential mechanisms included introduction of bacteria 
into the mammary gland using multiple-dose treatment 
vials and syringes, or direct seeding from a sick calf when 
suckled. It is possible that after the indexed case(s) P. 
multocida mastitis was spread to herd mates during the 
milking or treatment process. Evidence supporting this 
theory is the fact that the control measures coincided 
with the epidemic subsiding; control measures were tar­
geted towards the milking and treatment procedures 
and equipment. 

The remodeled stanchion barn was a potential lo­
cation for the origin of the index case(s). All ages of 
cattle, from newborns to dry cows, were housed in this 
facility. Newborn calves were allowed to wander freely 
throughout the facility for three days. Fresh cows were 
milked next to refractory cases of mastitis. After milk­
ing the treated and fresh cows, the same person fed and 
treated the preweaned calves. 

Overcrowding of the prefresh pen could have been 
a contributing stress factor. During April and May, there 
was an increased number of calvings on the farm (Fig­
ure 2), which would have reduced space in the prefresh 
pen. This facility may have provided a time-place rela­
tionship for respiratory pathogens to gain access to fresh 
cows' udders, thus providing a reasonable scenario for 
the index case(s). 

If the calving period presented the only exposure 
to Pasteurella, we would expect the calving dates of cul­
ture-positive cows to cluster in April and May, because 
the BTSCC increased at that time. When examining 
the month of calving for the known Pasteurella culture­
positive cows, no clustering was apparent (Figure 3). 
There were no records indicating the reason for culling, 
however, the producer reported that 90% of the culls 
during the four months preceding our initial visit were 
for mastitis. Examination of the month of calving data 
(Figure 3) for the cows culled from June through Sep-
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Figure 2. Number of calvings by month of year 2001. 
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Figure 3. Month of calving for culled or Pasteurella 
multocida culture-positive cows. 

tember shows a clustering from March through May. It 
is interesting to note that cows that calved from August 
of 2000 through February of 2001 were still at risk of 
being culled or culturing positive for Pasteurella. 

Discussions with the producer one year after the 
initial herd visit indicated that control measures re­
mained effective. The average BTSCC for September, 
October and November of 2002 were 175,000, 116,000 
and 147,000 cells/ml, respectively. 

Conclusion 

Pasteurella multocida contributed to clinical mas­
titis during this epizootic. More information is needed 
to determine if P multocida can behave as a contagious 
mastitis pathogen when the milking and treatment pro­
cedures are substandard. Implementation of industry 
standard practices for controlling mastitis was effective 
in curtailing this epizootic. 
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