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Introduction 
Epidemiological research in bovine mastitis has been performed for many years with very early 
studies relying mostly on clinical observations and linking certain pathogenic bacteria to the 
clinical signs that were typically produced in the cow by these bacteria (e.g. Streptococcus 
agalactiae and Arcanobacterium pyogenes). In the last decade, molecular diagnostics have 
been added to the toolkit of the mastitis researcher community. These new tools have resulted 
in a better understanding of epidemiology and pathobiology of intramammary infection. In this 
paper we want to describe our recent research in the epidemiology of some major bacterial 
infections of the mammary gland using molecular diagnostic techniques. 
 

E.coli 

 

In recent publications, the occurrence of chronic E. coli intramammary infections was 
reported1.  Using DNA fingerprinting, the 
presence of indistinguishable isolates from 
repeated cases of clinical mastitis in the 
same quarter of the same cow was shown.  
An example of such an infection is shown 
in Figure 1.  The isolates in lanes 2-14 were 
repeated cases of clinical coliform mastitis 
from the same quarter of the same cow and 
the isolates in lanes 16 to 19 came from a 
different quarter in the same cow. Because 
of the high number of E. coli strains in the 

dairy environment, it is unlikely that 

recurrent isolation of one strain from the
same quarter was the result of recurrent
new infections. It is expected that recurrent
coliform cases due to chronic infections
will be observed more frequently in the year
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Figure 1. Genetically indistinguishable isolates (evaluated 
by DNA fingerprinting using PCR-REP and ERIC primers) 
from recurrent clinical E. coli mastitis cases. 
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S. uberis 

Figure 2. S. uberis strains on a farm with an outbreak of S. uberis 
mastitis. 

Typically, we classify S. uberis as an environmental organism, meaning that infection occurs 
due to organisms in the environment of cows. In the case of S .uberis, one would predict that 
most strains causing infections in a herd should be genotypically different since a enormous 
number of different genotypes of S. uberis exist in the environment of the cow. In some cases 
we have observed predominance of a single strain causing mastitis in multiple cows. This 
would indicate that transm
like a contagious 
organism. Data were 
from a dairy farm with 
95 ± 5 lactating 
animals (mean ± s.d.) 
where an outbreak of 
S. uberis infections 
was observed5.  Data 
were collected during 
an 18-month 
observation period 
with 27 

ission between animals occurs, and that the bacterium behaves more 

farm visits at 
3-week intervals. 
Initially, a low 
prevalence and very 
low incidence of S. 
uberis infections was 
evident.  At 
approximately sampling 
period 10, the start of an 
exponential growth of new infections could be seen. This outbreak halted around sampling 16. 
The prevalence remained high for a while, but then dropped to a much lower level.  Towards 
the end of the observation period, the prevalence was still approximately three times as high as 
at the start of the study. Typing of the strains in the outbreak was performed using random 
amplified polymorphic DNA (RAPD) fingerprinting5.  One large clonal outbreak with the 
strain named ‘B’ was observed (Figure 2). Additional arguments that favor cow-to-cow 
transmission and that indicated possible mechanisms of transmission were 1) finding identical 
strains of S. uberis in the milking liner up to 3 cow-milkings after milking of a S. uberis 
shedding cow, 2) finding only new infections with strain ‘B’ in lactation (in contrast to other 
strains that infect also during the dry period), and 3) the relative long duration of infection with 
strain ‘B’.  Survival analysis of observational data showed that infections with strain B lasted 
significantly longer than infections with other strains. Thus, infections with strain B would 
have a larger window of opportunity for spread, most likely occurring during the milking 
process, than other strains.  Clearly, prevention programs for strain type B would be different 
compared to the other identified strain types. 
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by Fox and coworkers during a cross-sectional study of dairy herds in Washington State in 
1987. In this study, 225 viable S. aureus isolates were available from 43 herds, including 
isolates from bovine teat skin (n = 70), milkers' hands (n = 4), milking machine unit liners (n = 
34), and bovine milk 
(n = 117). Teat skin 
isolates and milk 
isolates had been 
obtained from a 
random selection of 
cows in each herd. 
All milkers' hands 
had been sampled 
before milking of the 
cows, and all milking 
equipment had been 
sampled after the 
herd had been milked 
. Per herd, 1 to 20 
isolates were 
available. We 
recently repeated 
this study using a 
novel phage typing 
scheme2. Phage type 
differentiated between
teat skin and S. aureu
between site of isolatio
types in this study. Fro
specific, and that not al
The results are summar
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Figure 4. Ribotyping results from S.canis isolates from 6 cows 

Cow 2  LH 
Cow 3  RF 
Cow 4  LF 
Cat isolate 
Cow 5 LH 
Cow 5 RH 
Cow 6 LF

and an isolate from cat’s nostrils. 

able I. Ribotype distribution of human and bovine S.agalactiae isolates from New York State. 

he tetM resistance determinant was found in all tetracycline resistant human isolates, while 

. canis 
 with 90 lactating cows Tikofsky et al.3 observed 46 cows (51%) culture positive 

rils. Ribotyping 
sults are shown in Figure 4. 

Ribotype  Human   Bovine   H vs. B 

106-1501-S-8  39 75.0%  1 1.9%  <0.01  

116-549-S-1  7 13.5%  3 5.8%  0.50  

106-1501-S-5  4 7.7%  12 23.1%  0.01  

116-611-S-7  2 3.8%  3 5.8%  0.65  

106-1502-S-6  0 -  9 17.3%  <0.01  

106-1502-S-2  0 -  6 11.5%  0.01  

106-1502-S-3  0 -  4 7.7%  0.03  

106-1504-S-1  0 -  3 5.8%  0.08  

 

T

Other (9types)  0 -  11 3.8%  -  

tetO was the predominant resistance gene among bovine isolates. Only the two bovine isolates 
that were indistinguishable from the human isolates had the tetM resistance determinant. Our 
results suggest that the presence of mostly distinct S. agalactiae populations in bovine and 
human hosts. Gene transfer of antimicrobial resistance genes between host-specific populations 
was not evident, and if any exists it would appear to flow from human to bovine isolates. 
 
S
In a herd
Group G, 16 cows (18%) 
Staphylococcus aureus, 2 cows (2%) 
Streptococcus  spp., 18 cows (20%) 
Staphylococcus spp., 17 cows (19%) 
C. bovis, and 1 cow (1%) A. 
pyogenes. The isolation of Group G 
streptococcus (S. canis) is somewhat 
rare and unexpected in dairy cows. 
It usually is an infection that occurs 
in dogs, cats or people. In this herd 
we also sampled the cat and the 
owner. Both of these had a chronic 
sinusitis. The cultures showed no 
growth in the material from the 
owner, but did result in S. canis 
from the cat’s nost
re
 
Discussion 
Classical classifications of bacterial species can now be challenged using very precise 
molecular and epidemiological data. In itself it is of no surprise that substantial variation in 
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sful to prevent and or reduce intramammary 
fections in herds. 

 permettra d'élaborer des 
ratégies de contrôle spécifique à chaque souche bactérienne/ferme. 

1. 
ion therapy. Proc. 43rd 

2. s using a novel random phage library 

3. 
ork dairy herd.  2nd Int Symp Mastitis Milk Quality, Vancouver, 

4. 

d-field gel 

5. 
Streptococcus uberis 

infections in dairy herds. Epidemiol Infect. 2003 ; 130:335-349.  

 

epidemiology exists within one bacterial species. There is a large variation in the genome of 
individual strains within species, and very different clinical patterns emerge from these strains. 
It is likely that we will continue to develop a better understanding of strain-specific 
epidemiology within bacterial species causing bovine mastitis. This will have a major impact 
on the specific control strategies that are succes
in
 
Abstract 
Dans cet article, nous présentons des données scientifiques qui indiquent que la classification 
épidémiologique classique doit être révisée.  Nous proposons une approche basée sur une 
caractérisation moléculaire des souches bactériennes.  Cette approche
st
 

 

 

References 
Schukken YH, Dogan B, Klaessig S, Simpson K Almeida R, Srinivasan V, Gillespie B, 
Oliver S. Chronic and recurrent coliforms: implications for lactat
Annual Mtg Nat. Mastitis Council, Charlotte, NC, 2004: 35-40. 
Teper G, Schukken YH. Phage typing of S.aureu
generating technique. QMPS report, 2002: 1-15. 
Tikofsky LL , Gonzalez RN, Schukken YH, Zurakowski M. Streptococcal Group G 
mastitis in a New Y
BC. 2001:229-233. 
Zadoks RN, van Leeuwen WB, Kreft D, Fox LK, Barkema HW, Schukken YH, van 
Belkum A.  Comparison of Staphylococcus aureus isolates from bovine and human 
skin, milking equipment, and bovine milk by phage typing, pulse
electrophoresis, and binary typing. J Clin Microbiol. 2002 ; 40:3894-3902.  
Zadoks RN, Gillespie BE, Barkema HW, Sampimon OC, Oliver SP, Schukken YH. 
Clinical, epidemiological and molecular characteristics of 

 
 

Published in IVIS with the permission of the WBC Close window to return to IVIS 
                            www.ivis.org

Proceedings of the WBC Congress, Québec, Canada , 2004


	w: _________________________________________________________________________________
23rd World Buiatrics Congress, Quebec City, Canada, 2004
This manuscript is reproduced in the IVIS website with the permission of the World Association for Buiatrics - WAB


