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Abstract

The objective of the present study were to characterize clinical mastitis (CM) occurring in a dairy herd of Holstein Friesian
cows located at Agricultural Research and Development Station (ARDS) Simnic-Craiova, Romania (182 m above sea level,
4°19'N and 23°48’E). The severity of CM was classified as grade 1 - when only the milk was abnormal, grade 2 - when
abnormal milk was accompanied by swelling or redness of mammary gland and grade 3 - when the cow exhibited systemic
signs of illness such as depression, anorexia, dehydration or fever. Only grade 1 and grade 2 of clinical mastitis were analysed
in this study. Duplicate quarter milk samples from affected quarters when collected before treatment (Pre-treatment). After
the collection, cows were treated using the form protocol. A second set of duplicate quarter milk sample were collected from
enrolled quarters at 14 to 21 days after the end of treatment (Post-treatment). Cow level follow-up data was collected for 90
days after the enrolment. Microbiological diagnosis at enrolment included gram-negative, gram-positive and no growth. Data
was collected between December 2016 and November 2020, of the 58 cases of CM only 52 cases of grade 1 (n=35) and grade
2 (n=17) were used in analysis. Six cases of CM were of grade 3 (not used in this study). Most causes of CM included in this
study were caused by Gram-negative pathogens followed by gram positive pathogens. The common pathogens were E. coli,
environmental streptococci Enterobacter spp. and coagulase-negative streptococci. Treatment cure was greater for Gram-
negative pathogens.

Identification of pathogens causing CM or severity is important in strategic treatment decisions.
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Introduction
[1-3].

In Holstein dairy cows, selection pressure for increased
milk production has led to a higher susceptibility to disease,

culling of animals, veterinary treatment, and animal welfare

Mastitis is caused by a wide spectrum of pathogens

including mastitis.

Mastitis, inflammation of the mammary gland, is mainly
caused by intramammary invasion of pathogens. Mastitis is
one of the most frequent diseases of dairy cattle, and it has
economic implications for the dairy industry due to costs
associated with reduced milk production and milk quality,
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and epidemiologically categorized into contagious and
environmental mastitis. A cow is considered to have clinical
mastitis (CM) if it presents abnormal milk secretion from one
or more quarters, with sings of inflammation of the udder
tissues (e.g. heat, swelling or discoloration of the skin; Kelton
etal, 1998) [4].
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A high proportion of dairy cows have subclinical mastitis
(inflammation of the udder) as indicated by an elevated
somatic cell count (SCC) but no signs of CM. subclinical
mastitis also affects milk production and quality and is
characterized by the presence of inflammatory components
in the milk [5]. The leukocytes constitute the majority of
these inflammatory components in the milk of the affected
cows. Subclinical mastitis is more common and has serious
impact in older lactating cows than in first lactation heifers.

The incidence of CM is high in many dairy herds around
the world. A mean incidence rate of 23% was found among a
sample of Canadian herds in 2008 [6].

Despite the fact that more research has been dedicated
to mastitis control, it remains a persistent problem. Several
studies have been conducted in the past to estimate the
incidence rate of clinical mastitis (IRCM) in Europe [7-11],
North America, Australia, New Zeeland, and Africa [12-18].

Mastitis is caused by a wide spectrum of pathogens. A
wide range of phenotyping and genotyping methods have
been developed to study mastitis pathogens in dairy cattle.

In E. coli mastitis; Escherichia coli is common cause of
intramammary infection in dairy cattle. Infection usually
manifests with clinical signs. E. coli is classified as an
opportunistic environmental pathogen. The severity of
clinical signs, which range from mild to fatal, is largely
attributed to host-characteristics [19]. Recurrent cases of
clinical E. coli mastitis could be due to repeated episodes of
infection and cure, or to persistent infection with alternating
subclinical and clinical episodes [20] such repeated episodes
could due to chance or to increase host-level or quarter level
susceptibility to infection. To be persistent, an intramammary
infection would have to be caused by a single strain that was
present for a long time, resulting in repeated isolation of the
same strain from multiple clinical episodes [20].

Dogan et al. (2006)[21], reported that half of the
recurrent cases occurred in the same mammary quarter
as the initial case, and half of the recurrent cases within a
mammary quarter were due to the same strain as the initial
case. This shows that repeated infections and persistent
infections do indeed occur. The high incidence of clinical
E. coli mastitis in early lactation has been attributed to
increased host susceptibility at that time [19]. Bradley and
Green (2000) [22] using ERIC-typing showed that many
clinical episodes of E. coli mastitis in early lactation could be
traced back to infections that originated in the non-lactating
period rather lactating period. This ERIC-typing method led
to evaluation of antimicrobial products with a gram-negative
spectrum for treatment and prevention of mastitis during
the non-lactating period. Use of such a product reduced the
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incidence of E. coli mastitis during non-lactating period as
well as the first 100 days of the following lactation [23].

In Klebsiella mastitis, the most common Klebsiella
species causing bovine mastitis are K-pneumoniae and
K. oxytoca. The heterogeneity of Klebsiella strains in the
environment is reflected by strains heterogeneity among
infected cows within a herd [24,25]. Molecular typing showed
that apparent transmission was caused by contamination of
the milking machine with different strains of Klebsiella by
different cows.

Mastitis caused by K. pneumonia respond poorly to
antibiotic treatment, and as a consequence, infections tend
to be severe and long lasting [25].

Non-coliform gram-negative species may occasionally
cause severe mastitis problems. Pseudomonas aeruginosa
has been associated with mono-or polymicrobial abscesses
and septic mastitis in women. Outbreaks of P. aeruginosa
mastitis in dairy cattle have been reported from Australia
[26], Ireland, Israel and Netherlands often with a high fatality
rate [27-29].

In an outbreak of Serratia mastitis [30] a common risk
factor was identified across herds, i.e. use of a chlorhexidine
based teat dip. The suspect product had been contaminated
on the individual farms. Within farm, animals were usually
infected with a single strain of Serratia marcescens and the
same strain was found in teat dip on some farms.

In dairy cattle, mastitis is the only disease associated
with Strep. agalactiae infections. Transmission within herds
is thought to be strictly contagious, i.e. from cow to cow,
due to insufficient hygiene in the milking parlour, allowing
multiple animals to come into contact with equipment, hands
or towels that are contaminated by milk from an infected
cow. This made of transmission results in the presence of a
single strain in multiple cows in a herd [31-33].

Streptococcus uberis is strictly an animal pathogen. In
one study [34], as many as 330 strains were detected among
343 isolated. An aseptically collected milk sample from an
individual udder quarter usually contains a single strain of
Strep. uberis.

Infections of multiple cows within a herd with a single
strain have been described and have been attributed to cow
to cow transmission. The cow factors rather than strains
determine the duration of infections [35].

Streptococcus dysgalactiae has been described as a

contagious pathogen. To date, all yielded results that fit with
a mixed contagious-environmental epidemiology.
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Wang, et al. [36] showed that in each of 3 herds they
investigated, most or all of the infections were caused by the
same strain. For Strep. agalactiae, Strep. uberis and for Strep.
dysgalactiae mobile genetic elements may act as a vehicle
for L.G.T. (lateral gene transfer) between streptococcal
strains and species, including transfer of virulence genes
and antimicrobial resistance genes [37,38]. The lactose-
operon that is shared by strep. agalactiae and strep.
dysgalactiae subsp. Dysgalactiae could constitute a major
survival advantage in the bovine mammary gland [39]. Strep.
dysgalactiae subsp. dysgalactiae also shares genes with strep.
pyogenes and strep. equi subsp. zooepidemicus, strep. uberis
and strep. suis [38,40].

Other streptococci that are occasionally associated with
bovine mastitis included strep. equi subsp. zooepidemicus and
strep. canis. In bovine mastitis diagnostics streptococci are
often grouped with other genera such as enterococci and
lactococci.

Staphylococcus aureus is a commensal and pathogen of

humans and several animal species, including cattle.

Based on epidemiological studies and mastitis control
efforts, Staph. aureus has been classified as a contagious
pathogen [41], and this is supported by molecular data,
which show that in most herds with staph. aureus mastitis,
a single strain affects multiple cows and is often the most
prevalent strain [42]. Molecular typing also supports a role
of flies in transmission of staph. aureus between cows [43].
Many staphylococcal enterotoxin genes can be present in
bovine staph. aureus, including staphylococcal enterotoxin A
through D, G through O and U, toxic shock syndrome toxin
and exfoliative toxins A and B [44]. LGT may contribute to
the emergence of animal pathogenic strains from humans
strains and vice versa [45,46].

Coagulase negative staphylococci (CoNS) are
heterogeneous group of microorganisms with limited but
non-negligible impact on udder health and productivity [47].
The molecular epidemiology of some of the most common
CoNS species has been explored (Table 1).

Species Strain Tarset species
identification typing et sp: Epidemiological comparison Reference
(number of isolates)
method method
S. chromogenes (66)
S. epidermidis (37) o .
API PFGE S. hyicus (38) Within - herd heterggenelty of CoNS Gillespie, et al. [48]
populations.
S. simulans (10)
S. warneri (7)
S. chromogenes (27) o _ _
VITEK PFGE S. warneri (2) Within - cow: Per§1stence over dry Rajala -Schutz et al,
period [49]
S. xylosus (5)
API Staph. system PFGE S. epidermidis (36) Within - h.erd.: Clopallty F)f strains with Sawant, et al. [50]
antimicrobial resistance
S. chromogenes (46)
API Staph. . . Within - herd heterogeneity in milk,
ribotyping PFGE S. epidermidis (4) bovine body sites and humans Taponen, etal. [51]
S. simulans (21)
Conventional PFGE S. epidermidis (200) Between host corparison ofhuman and Therberge, et al.
bovine strain

Table 1: Strain level molecular epidemiology studies of coagulase negative staphylococci from bovine milk and extra sources

[20].

Staph. epidermidis from human skin is more common
than isolation from bovine, antimicrobial resistance may
contribute to clonal dissemination of Staph. epidermidis
strains.

Staph. chromogenes and staph. hyicus infections may or
may not persist over dry period. Staph. hyicus infection can

Gavan Constantin and Riza Mihaela. DCharacterisation of Clinical Mastitis
Occurring in a Dairy Herd of Holstein Friesian Cows. ] Vet Sci Res 2022, 7(1):

000220.

last up to 10 months in lactation period [48].
More strains typing will be essential for detailed studies

of transmission, persistence and cure of CoNS infections in
dairy cattle.
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Molecular methods for species-level identification have
been developed for other genera of mastitis pathogens,
including Prototheca and Mycoplasma. Prototheca have
described as a cause of mastitis in Japan [52], Europe [53-
54], and South and North America [55-56]. Molecular
analyses were used to identify species and subspecies
genotypes of Prototheca. P. zopfii genotype 1 and genotype 2,
and P, blaschkae were identified. Mycoplasma spp. may affect
multiple organ systems.

Asymptomatic carriage in the ears, and respiratory
tract, otitis, pneumonia, and arthritis in calves, and mastitis
in heifers and adult cows [57-58] were described using
molecular epidemiology of mastitis-associated. Mycoplasma
spp., M. bovis, M. californicum and Mycoplasma sp. bovine
group 7 were identified. M. bovis or M. californicum were
isolated from milk, udder parenchyma and supramammary
lymph nodes. Mycoplasma is more heterogeneous in the
respiratory tract.

Over 135 different microorganisms have been isolated
from bovine intramammary infections (IMI), and majority
of infections are caused by staphylococci streptococci, and
gram-negative bacteria [59].

Diagnosis of mastitis needs to be early, rapid and accurate
for management or therapeutic purposes. This envisages
application of conventional or advanced diagnostic tests. The
conventional diagnostic tests are relatively cheap rapidly
available and field applicable, but usually non-specific. The
advances tests are costly, requiring technical skill, but usually
accurate and specific for different forms of mastitis [60,61].

The conventional tests aid in the confirmation of
diagnosis when is used in combination with advanced tests,
and are helpful in preliminary screening when is used alone.
The various diagnostic tests of mastitis have been divided
into general or phenotypic and specific or genotype tests.
General mastitis indicators/markers are phenotypic mastitis
diagnostic tests and indicate the general change that may
be visible or non-visible and which are not specific to any
pathogen butare diagnostic to mastitis. They include physico-
chemico-biological diagnostics (Ph, electric conductivity,
enzymes, biochemical molecules, SCC, CMT, digital mastitis
detection teste, intramammary thermography, biosecresor
or proteomics approaches). Specific mastitis diagnostic
tests include the genotypic type of mastitis diagnostic tests
that specifically detect the pathogen that cause the clinical,
subclinical mastitis or their genetic materials. Also estimate
the biomarkers relates to the pathogen [62]. These tests are:
specific culture, PCR and its version, sequencing/molecular
typing methods, advanced specific mastitis diagnostics
(MALDI-TOF, specific, immunoassay, mastitis specific
biomarkers).
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Due to the strict milk quality regulations within the EU,
there was adoption of individual cow SCC measurements at
regularintervals. These measurementsare carried outon milk
collected for official determination of milk production, fatand
protein levels as part of Romanian Dairy herd improvement
program. At Agricultural Research and Development Station
(ARDS) Simnic, Romania, 100% of cows are tested at 28
days intervals. Also, cow level SCC measurements are used
to identify cows with infections subsequent collection of
selected milk samples for bacteriological culturing.

In normal, healthy cow, SCC is around 70.000 cells/
ml of milk but when a cow has an IM], it increases sharply.
Since SCC increases with the severity of mastitis it is used
to indicate the IMI status at the time of sampling. Once SCC
exceeds the selected cut-off (Australian cut-off =250.000
cells/ml, European Union cut-off 2200.000 cells/ml, and
New Zeeland cut-off 2150.000 cells/ml), a cow is considered
to have an IML

A simple test-day SCC may not be stable enough to
accurately monitor subclinical mastitis, as SCC widely
fluctuates between test days [63].

Finding additional predictors (such as electrical
conductivity of milk), could increase the robustness and
early predictive power of subclinical mastitis.

The objectives of the present study were to characterize
clinical mastitis occurring in a herd of Holstein Friesian cows.

Materials and Methods

Data was collected between December 2016 and
November 2020 from a research dairy herd with Holstein
Friesian cows milked twice daily. The farm is located at
Agricultural Research and Development Station (ARDS)
Simnic - Craiova Romania (182 m above sea level, 4°19'N,
23°48’E). The herd size is 120 lactating cows and all
are tested at 28 days interval for Romanian dairy herd
improvement (DHI) program, use a milking routine that
includes fore-stripping quarters for detection of mastitis,
and use antimicrobials to treat affected cows. The research
personnel were trained to classify severity of clinical
mastitis using a previously defined system (Pinzén-Sanchez
and Ruegg, 2011) [64]: grade 1 - when only the milk was
abnormal; grade 2 - when abnormal milk was accompanied
by swelling or redness of mammary of gland; grade 3 -
when the cow exhibited systemic signs of illness such as
depression, anorexia, dehydration, or fever.

Sampling and data collection were conducted by research

personnel, using a previously procedure [65]. Mastitis
cases were detected by research personnel who collected

Copyright© Gavan Constantin and Riza Mihaela.
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duplicate quarter milk samples from only the chemically
affected quarter(s) before treatment (PRE-treatment). After
collection, cows were treated using the farm protocol. A
second set of duplicate quarter milk samples were collected
from the enrolled quarter(s) at 14 to 21 days after the end
of treatment (POST-treatment). Milk samples were sent to
ARDS Simnic; milk quality laboratory.

The research personnel also, recorded data for each
case including the following information about cow
characteristics: the date the clinical mastitis was detected,
affected quarter, severity grade, drug and doses used, the
date when milk returned to normal appearance (clinical
cure). For repeated cases that occurred within 90 days after
enrolment research personnel collected the same data as
described above. Research personnel recorded additional
information such as: death or culling of an enrolled cows,
reason and date, date of the end of lactation, last of a quarter
or any disease. Milk production and SCC for each cow were
obtained from DHI test-day occurring 3 to 34 days before
occurrence of the enrolled clinical mastitis case and from the
DHI test-day occurring 14 to 52 days after treatment ended.

Microbiological Analysis

At the laboratory the frozen samples were thawed at
room temperature and the microbiologic procedures were
conducted according to Oliveira etal., [65], to Pinzén-Sanchez
[64], and National Mastitis Council (NMC) guidelines [66].
On short: 100 pL of milk from each duplicate sample were
plated onto each half of a blood agar and 10 pL were plated
onto a quarter of a MacConkey agar. Plates were incubated
at 37°C for 24 to 48 hours. Mannitol and tube coagulase
reactions were used to diferentiate staphylococcus aureus
from other staphylococci. Suspected Streptococcus spp. were
identified as catalase negative, gram-positive cocci by the
Christie, Atkins, Munch-Petersen test and esculin reaction.
Gram-negative bacteria were identified using MacConkey
agar, Gram strain, motility, indole, ornithine reactions,
oxidase, and growth on triple sugar iron slant. Infection
status was defined at the quarter level. An IMI was defined
as the presence of 300 cfu/ml of identical colonies. Mixed
infection was defined as the recovery of atleast 300 cfu/ml
of 2 different types of bacteria from a sample. Milk samples
were considered contaminated if 3 or more different colony
types were found in the same milk samples. Data from
quarters with non-significant growth (<300 cfu/ml) were
combined with no growth for analysis. Results of each
duplicate quarter milk sample were compared with a final
case diagnosis (Table 1).

Days until clinical cure was defined as the number of
days until the milk returned to normal appearance.
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Microbiological out comes of PRE-treatment milk
sample were categorized as Gram-positive, Gram-negative
or no growth. Bacteriological cure was defined as absence
of pathogens in the POST-treatment milk sample, regardless
of recovery of a combative pathogen isolated in the PRE-
treatment milk sample. When a pathogen was recovered in
the PRE-treatment milk sample but POST-treatment milk
sample was culture negative, the outcome was defined as
treatment cure, and when no pathogens were recovered
from either the PRE- or POST-treatment milk samples, the
outcome was defined as spontaneous cure. Quarters with
either treatment cure or spontaneous cure were classified
as experiencing bacteriological cure. An enrolled quarter
was classified as not experiencing bacteriological cure when
any pathogen (or mixed infection) was present in the POST-
treatment milk sample. A new infection was defined when
a different pathogen (as compared with the PRE-treatment
milk sample) was obtained in the POST-treatment milk
sample, or when no pathogen was recovered in the PRE-
treatment milk sample but a pathogen was recovered in the
POST-treatment milk sample. Treatment failure was defined
when the same pathogen was presented in both, the PRE-
and POST-treatment milk samples.

Enrolled quarters with either new infection or treatment
failure were classified as not experiencing bacteriological
cure. Recurrence of clinical mastitis during follow-up period
was defined as the occurrence of a case of clinical mastitis
in any quarter of the same cow after the end of the milk-
withholding period for the enrolled case. Somatic cell count
(SCC) reduction after infection was defined at the cow level as
a SCC below 200.000 cells/mL at the DHI test-day occurring
between 14 to 52 post-treatment [64-65].

Milk production deviation was defined at the cow level
as the difference between milk production at DHI test-
day occurring between 3 to 34 d before occurrence of the
clinical mastitis case and milk production at the DHI test day
occurring between 14-21 to 52-55 d post treatment. Culling
was defined as cows leaving the herd during 90 days follow-
up period because of sale or death, as opposed to remaining
in the herd as lactating or dry cows.

Statistical Analysis

It was performed only for cows treated solely in the
clinically affected quarter using a commercially marketed
intramammary (IMM) product containing 125 mg of ceftiofur
and with a microbiologic diagnosis of Gram-positive, Gram-
negative, or no growth.

The data were entered into Microsoft Excel computer

program 2007. STATA version 14 was used to summarize the
data and descriptive statistic was used to express the results.
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Microbiological diagnosis of sample A Microbiological diagnosis of sample 2 Diagnosis of case
Identical to B! Identical A? As identified
Pathogen? No growth Pathogen
Pathogen? Contaminated? Pathogen
No growth Contaminated? No growth
Pathogen? Missing Pathogen
No sample No sample Missing
TOTAL - -

Table 2: Criteria used to define diagnosis of cases based on microbiological results duplicate milk samples (A and B)[64].

Results

Herd characteristic

The herd size was 120 lactating Holstein Friesian cows,

All cows were milked using a complete milking routine
consisting of stripping of fore milk, pre and past dipping
disinfection. At drying off the farm used an external sealant.

and mean daily milk production per cow was 305 kg. This

study was made from December 2016 to November 2020 (48
months). The average bulk tank SCC was 250.000cells/ml all
cows were milked in a herring-bone parlor (2x5, DeLaval).

Characteristics of clinical mastitis

All cases of CM (58 cases occurring in 58 cows), that
occurred during the sample period were recorded. The 3
symptoms were 60%, 29% and 11% respectively (Table 3).

Variable n %
Number of milking cows 120 -
Milk production (kg/cow period) 30.5 -
Bulk tank SCC (x 1000 cells/ml) 250.2 -
Duration of sampling period (d) 90 -
Al cases of CM: 58 -
Grade 1 35 60
Grade 2 17 29
Grade 3 6 11
Cases eligible for enrolment 58 -
Cases treated with IMM ceftiofur 52 -
Cases used in statistical analysis: 52 -
grade 1 35 67
grade 2 17 33
PRE-treatment diagnosis:
Gram-positive 14 26.9
Gram-negative 18 34.6
No growth 20 38.5
Parity:
First 4 7.7
Second 20 38.5
Third 13 25
> Third 15 28.8

Table 3: Characteristics of herd, cows and cases of clinical mastitis.

Gavan Constantin and Riza Mihaela. DCharacterisation of Clinical Mastitis
Occurring in a Dairy Herd of Holstein Friesian Cows. ] Vet Sci Res 2022, 7(1):

000220.

Copyright© Gavan Constantin and Riza Mihaela.


https://medwinpublishers.com/OAJVSR

Open Access Journal of Veterinary Science & Research

Of initial CM cases 52 cows were treated with IMM
ceftiofur for treatment (Table 3).

Of cases included in statistical analysis (n=52) most
occurred in multiparous cows (92.3%), compared with
primiparous cows (7.7%) and greater proportion exhibited
grade 1 as compared with grade 2 symptoms (Table 3).

Microbiological results

Microbiological diagnosis of the PRE-treatment samples
was distributed as gram-positive (26.9%), gram-negative
(34.6%) no growth (38.5%; Table 4).

Microbiological diagnosis Pre-treatment Post-treatment
n % n %

Total gram-negative 18 34.6 3 5.7
Escherichia coli 10 19.2 1 1.9
Enterobacter spp. 9.6 1 1.9
Other gram negative 5.8 1 1.9
Total Gram-positive! 14 26.9 5 9.6
Environmental streptococci 8 15.4 2 3.8
Coagulase-negative staphylococci 4 7.7 1 1.9
Enterococcus spp. 1 1.9 1 1.9
Gram-positive Bacillus spp. 1 1.9 1 1.9
No growth 20 38.5 44 84.6

TOTAL 52 100 52 100

Table 4: Microbiological diagnosis of milk samples from clinical mastitis cases collected at enrolment (Pre-treatment) and 14-21

d after the end of treatment (POST-treatment).
1 = Citrobacter spp., Pasteurella spp. and Pseudomonas spp.

Most of the POST-treatment milk samples resulted in
no bacterial growth. The most prevalent pathogens POST-

treatment were environmental streptococci.

Grade of CM
Variable Cows Grade 1 Grade 2 P.value
n Mean n Mean n Mean
Days in milk (DIM) 58 119.4 35 117.2 17 112.8 0.404
Individual SCC (x 1000 cell/ml) 58 250.2 35 258.2 17 259.1 0.128
Milk yield (kg/d) 58 30.5 35 29.8 17 29.4 0.222
Duration of treatment (d) 58 4.8 35 4.2 17 4.5 0.063
Days to clinical cure 58 5.2 35 5.2 17 5.4 0.448
Days of milk discard 58 7.1 35 6.6 17 7.8 0.212

Table 5: Characteristic of cows and treatment of grade 1 and grade 2 cases of clinical mastitis (CM), treated with IMM ceftiofur.

The average DIM at enrolment was 119.4 and was not
associated with grade severity of CM (P = 0.404; table 5).

The average SCC at the DHI test previous to the cases of
CM was 250.2 (x 1000) cells/ml. The SCC at previous DHI
test from cows that experienced grade 2 CM was greater than
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those that experienced grade 1 cases of CM (259.1 vs. 258.2 (x
1000) cell/ml). Milk yield at enrolment was 30.5 kg/d at the
DHI test previous to the cases of CM. Duration of treatment
was 4.8 days for all cows enrolment in this study and was
greater than that of grade 1 of CM (4.2 days) or grade 2 of
CM (4.5 days; Table 5). The number of days to clinical cure
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was 5.2 days for all cows enrolment in this study. The milk
was discarded for 7.1 days for all cows (n = 58) enrolled in
this study.

Bacteriological cure

The total proportion of bacteriological cure of enrolled
quarters was 84.6% (44/52; Table 6).

PRE-treatment Bacteriological cure Total
diagnosis n % n
Gram negative 15 83.3 18
Escherichia coli 9 90 10
Enterobacter spp. 4 80
Other gram negative! 2 66.6
Total Gram-positive 9 64.3 14
Env1ronment.al 6 75 8
streptococci
Coagulase-negapve 3 75 4
staphylococci
Enterococcus spp. 0 0 1
Gram-pOSItlve 0 0 1
Bacillus spp.
No growth 20 100 20
TOTAL 44 84.6 52

Table 6: Bacteriological cure for 52 cases of grade 1 and
grade 2 clinical mastitis.
1 = Pasteurella spp. and Pseudomonas spp.

Bacteriological cure by microbiological diagnosis, at
PRE-treatment was 83.3% for Gram-negative, 64.3 for Gram-
positive. The proportion of bacteriological cure was 90% for
Escherichia coli and for Enterobacter spp. 80%, as compared
with 75% for environmental Streptococcus spp. and for
coagulase-negative staphylococci (Table 6).

A single antimicrobial (ceftiofur) was used for treatment
of cases presenting grade 1 and grade 2 symptoms. The
proportions of cows that experienced SCC reduction at
the DHI test date 14 to 52 d after the case was detected
recurrence of clinical mastitis, and removal of the cows from
the herd within 90 days follow-up period are not presented
in this study.

Discussion

Most cases of clinical mastitis included in this study
were caused by Gram-negative pathogens followed by
Gram-positive pathogens. The common pathogens were
E. coli, environmental streptococci. Enterobacter spp. and
coagulase-negative streptococci. In this study Staph. aureus
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and Strep. agalactiae were not recovered from any cases. E.
coli are considered an opportunistic pathogen and some risk
factors associated with IMI include high milk yield, leaking
milk, teat lesions, reduced capacity of the immune system
exposure in an environmental source as bedding national
and dirt.

Environmental streptococci were the most common
gram-positive pathogen responsible for clinical mastitis in
this study. They were frequently isolated in cases of CM in
other studies [6,67].

The aim of this research was on the short-term outcomes
after the treatment of grade 1 and grade 2 cases of CM
occurring in a single quarter of affected cows. The farmers
often evaluate treatments over the short-term rather than
determine the effect over the entire lactation.

Although all treatments were recorded, only cases
treated with IMM ceftiofur were able to be used for analysis.

The number of treatments using other compounds was
not sufficient for analysis. Ceftiofur is a bread-spectrum
third-generation cephalosporin antimicrobial that inhibits
bacterial cell wall synthesis.

Bacteriological cure is the traditional method used
to evaluate treatment efficiency. It is more objective then
observation of clinical cure [65], but is not practical to
evaluate this outcome in most form. Farmers usually do not
have microbiological diagnosis before initiating treatment
and microbiologically negative cases are treated without
regard to etiology.

Researchershavereported awide range of bacteriological
cure (38-100%) for clinical mastitis caused by Gram-negative
pathogens [64,65,68]. This can be explained because E. coli
are more likely to respond explained because E. coli are more
likely to respond favourably to treatments. Most cases of CM
were grade 1 and grade 2 in severity.

Conclusions

In this dairy herd, environmental pathogens are the
major cause of CM.

Characteristics and outcomes of CM cases depend on the
pathogen causing CM.

Bacteriological cure was greatest for CM caused by
Gram-negative pathogens.

Identification of pathogens causing CM, or severity, is
important in strategic treatment decisions.

Copyright© Gavan Constantin and Riza Mihaela.


https://medwinpublishers.com/OAJVSR

10.

11.

12.

Gavan Constantin and Riza Mihaela. DCharacterisation of Clinical Mastitis
Occurring in a Dairy Herd of Holstein Friesian Cows. ] Vet Sci Res 2022, 7(1):

Open Access Journal of Veterinary Science & Research

References

Hogeveen H, Huijps K, Lam TJGM (2011) Economic
aspects of mastitis: New developments. New Zeeland
Veterinary Journal 59(1): 16-23.

Heikkild AM, JI Nousiainen, S Pyérala (2012) Costs of
clinical mastitis with special references to premature
culling. ] Dairy Sci 95(1): 139-150.

Martin P, Barkema NW, Brito LF, Narayana SG, Miglior
F (2018) Symposium review: Novel strategies to
genetically improve mastitis resistance in dairy cattle.
Journal of Dairy Science 101(3): 2724-2736.

Kelton DF, Lissemore KD, Martin RE (1998)
Recommendations for recording and calculating the
incidence of selected clinical disease of dairy cattle. ]
Dairy Sci 81(9): 2502-2509.

Heringstad B, Klemetsdal G, Ruane ] (2000) Selection
for mastitis resistance in dairy cattle. A review with
focus on the situation in the Nordic countries. Livestock
Production Science 64: 95-106.

Olde Riekerink RGM, Barkema HW, Kelton DF, Scholl DT
(2008) Incidence Rate of Clinical Mastitis on Canadian
Dairy Farms. ] Dairy Sci 91(4): 1366-1377.

Barkema HW, Schukken YH, Lam TJ, Beiboer ML, Wilmink
H, et al. (1998) Incidence of clinical mastitis in dairy
herds grouped in three categories by bulk milk somatic
cell count. ] Dairy Sci 81(2): 411-419.

Peeler EJ, Green M], Fitzpatrick JL, Morgan KL, Green
LE (2000) Risk factors associated with clinical mastitis
in low somatic cell count British dairy farm. ] Dairy Sci
83(55): 2466-2472.

Barnouin ], Bord S, Bazin S, Chassagne M (2005) Dairy
management practices associated with incidence rate of
clinical mastitis in low somatic score herds in France. ]
Dairy Sci 88(10): 3700-3709.

AK Nyman, Ekman T, Emanuelson U, Gustafsson AH,
Holtenius K, et al. (2006) Risk factors associated with
the incidence of veterinary treated clinical mastitis
in Swedish dairy herds with high milk yield and low
prevalence of subclinical mastitis. Prev Vet Met 78(2):
142-160.

Bradley A], Leach KA, Breen JE, Green LE, Green M]
(2007) Survey of the incidence and aetiology of mastitis
on dairy farm in England and Wales. Vet Rec 160(8):
253-257.

Ian R Dohoo, Wayne Martin S, Alan H Meek, Sandals

000220.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

WCD (1983) Disease, production and culling in Holstein
Friesian cows. The data. Prev Vet Med 1(4): 321-334.

Erskine R], Eberhart R], Hutchinson L], Spencer SB,
Campbell MA (1988) Incidence and types of clinical
mastitis in dairy herds with high and low somatic cell
counts. ] Am Vet Med Assoc 192(6): 761-765.

Bartlett PC, Miller GY, Lance SE, Heider LE (1992)
Environmental and managerial determinants of somatic
cell counts and clinical mastitis incidence in Ohio dairy
herds. Prev Vet Med 14(3-4): 195-207.

Sergeant M, Scottt HM, Leslie KE, Ireland M], Bashiri
A (1998) Clinical mastitis in dairy Cattle in Ontario:
Frequency, of occurrence and bacteriological isolates.
Cam Vet ] 39(1): 33-38.

Daniel RC, O’Boyle D, Marek MS, Frost A] (1982) A survey
of clinical mastitis in South-East Queensland dairy herds.
Aust. Vet ] 58(4): 143-147.

McDougall S (1999) Prevalence of clinical mastitis in 38
Waikato dairy herds in early lactation. N.Z. Vet ] 47(4):
143-149.

Kivaria FM, Noordhuizen JPTM, Msami HM (2006) Risk
factors associated with the incidence rate of clinical
mastitis in smallholder dairy cow in the Dares Salaam
region of Tanzania. Vet ] 173(3): 623-629.

Burvenich C, Van Merris V, Mehrzad ], Diez-Fraile
A, Duchateau L (2003) Severity of E. coli is mainly
determined by cow factors. Vet Res 34(5): 521-564.

Zadoks RN, Middleton JR, McDougall S, Katholm ],
Schukken YH (2011) Molecular Epidemiology of Mastitis
Pathogens of Dairy Cattle and comparative Relevance to
Humans. ] Mammary Gland Biol Neoplasia 16(4): 357-
372.

Dogan B, Klaessig S, Rishniw M, Almedia RA, Oliver SP,
et al. (2006) Adherent and invasive Escherichia coli are
associated with persistent bovine mastitis. Veterinary
Microbiology 116(4): 270-282.

Bradley A], Green M] (2000) A study of the incidence and
significance of intramammary enterobacterial infections
acquired during dry period. ] Dairy Sci 83(9): 1957-
1965.

Bradley A], Green M] (2001) An investigation of the
impact of intramammary antibiotic dry cow therapy on
clinical coliform mastitis. ] Dairy Sci 84(7): 1632-1639.

Munoz MA, Zadoks RN (2007) Patterns of fecal shedding
of Klebsiella by dairy cows. ] Dairy Sci 90(3): 1220-1224.

Copyright© Gavan Constantin and Riza Mihaela.


https://medwinpublishers.com/OAJVSR
https://pubmed.ncbi.nlm.nih.gov/21328153/
https://pubmed.ncbi.nlm.nih.gov/21328153/
https://pubmed.ncbi.nlm.nih.gov/21328153/
https://pubmed.ncbi.nlm.nih.gov/22192193/
https://pubmed.ncbi.nlm.nih.gov/22192193/
https://pubmed.ncbi.nlm.nih.gov/22192193/
https://pubmed.ncbi.nlm.nih.gov/29331471/
https://pubmed.ncbi.nlm.nih.gov/29331471/
https://pubmed.ncbi.nlm.nih.gov/29331471/
https://pubmed.ncbi.nlm.nih.gov/29331471/
https://pubmed.ncbi.nlm.nih.gov/9785242/
https://pubmed.ncbi.nlm.nih.gov/9785242/
https://pubmed.ncbi.nlm.nih.gov/9785242/
https://pubmed.ncbi.nlm.nih.gov/9785242/
http://directory.umm.ac.id/Data%20Elmu/jurnal/L/Livestock%20Production%20Science/Vol64.Issue2-3.Jun2000/1818.pdf
http://directory.umm.ac.id/Data%20Elmu/jurnal/L/Livestock%20Production%20Science/Vol64.Issue2-3.Jun2000/1818.pdf
http://directory.umm.ac.id/Data%20Elmu/jurnal/L/Livestock%20Production%20Science/Vol64.Issue2-3.Jun2000/1818.pdf
http://directory.umm.ac.id/Data%20Elmu/jurnal/L/Livestock%20Production%20Science/Vol64.Issue2-3.Jun2000/1818.pdf
https://pubmed.ncbi.nlm.nih.gov/18349229/
https://pubmed.ncbi.nlm.nih.gov/18349229/
https://pubmed.ncbi.nlm.nih.gov/18349229/
https://pubmed.ncbi.nlm.nih.gov/9532494/
https://pubmed.ncbi.nlm.nih.gov/9532494/
https://pubmed.ncbi.nlm.nih.gov/9532494/
https://pubmed.ncbi.nlm.nih.gov/9532494/
https://pubmed.ncbi.nlm.nih.gov/11104265/
https://pubmed.ncbi.nlm.nih.gov/11104265/
https://pubmed.ncbi.nlm.nih.gov/11104265/
https://pubmed.ncbi.nlm.nih.gov/11104265/
https://pubmed.ncbi.nlm.nih.gov/16162545/
https://pubmed.ncbi.nlm.nih.gov/16162545/
https://pubmed.ncbi.nlm.nih.gov/16162545/
https://pubmed.ncbi.nlm.nih.gov/16162545/
https://pubmed.ncbi.nlm.nih.gov/17092590/
https://pubmed.ncbi.nlm.nih.gov/17092590/
https://pubmed.ncbi.nlm.nih.gov/17092590/
https://pubmed.ncbi.nlm.nih.gov/17092590/
https://pubmed.ncbi.nlm.nih.gov/17092590/
https://pubmed.ncbi.nlm.nih.gov/17092590/
https://pubmed.ncbi.nlm.nih.gov/17322356/
https://pubmed.ncbi.nlm.nih.gov/17322356/
https://pubmed.ncbi.nlm.nih.gov/17322356/
https://pubmed.ncbi.nlm.nih.gov/17322356/
https://www.sciencedirect.com/science/article/abs/pii/016758778390003X
https://www.sciencedirect.com/science/article/abs/pii/016758778390003X
https://www.sciencedirect.com/science/article/abs/pii/016758778390003X
https://pubmed.ncbi.nlm.nih.gov/9532494/
https://pubmed.ncbi.nlm.nih.gov/9532494/
https://pubmed.ncbi.nlm.nih.gov/9532494/
https://pubmed.ncbi.nlm.nih.gov/9532494/
https://www.sciencedirect.com/science/article/abs/pii/0167587792900169
https://www.sciencedirect.com/science/article/abs/pii/0167587792900169
https://www.sciencedirect.com/science/article/abs/pii/0167587792900169
https://www.sciencedirect.com/science/article/abs/pii/0167587792900169
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1539829/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1539829/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1539829/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1539829/
https://pubmed.ncbi.nlm.nih.gov/6751309/
https://pubmed.ncbi.nlm.nih.gov/6751309/
https://pubmed.ncbi.nlm.nih.gov/6751309/
https://pubmed.ncbi.nlm.nih.gov/16032091/
https://pubmed.ncbi.nlm.nih.gov/16032091/
https://pubmed.ncbi.nlm.nih.gov/16032091/
https://pubmed.ncbi.nlm.nih.gov/16516505/
https://pubmed.ncbi.nlm.nih.gov/16516505/
https://pubmed.ncbi.nlm.nih.gov/16516505/
https://pubmed.ncbi.nlm.nih.gov/16516505/
https://pubmed.ncbi.nlm.nih.gov/14556694/
https://pubmed.ncbi.nlm.nih.gov/14556694/
https://pubmed.ncbi.nlm.nih.gov/14556694/
https://pubmed.ncbi.nlm.nih.gov/21968538/
https://pubmed.ncbi.nlm.nih.gov/21968538/
https://pubmed.ncbi.nlm.nih.gov/21968538/
https://pubmed.ncbi.nlm.nih.gov/21968538/
https://pubmed.ncbi.nlm.nih.gov/21968538/
https://pubmed.ncbi.nlm.nih.gov/16787715/
https://pubmed.ncbi.nlm.nih.gov/16787715/
https://pubmed.ncbi.nlm.nih.gov/16787715/
https://pubmed.ncbi.nlm.nih.gov/16787715/
https://pubmed.ncbi.nlm.nih.gov/11003224/
https://pubmed.ncbi.nlm.nih.gov/11003224/
https://pubmed.ncbi.nlm.nih.gov/11003224/
https://pubmed.ncbi.nlm.nih.gov/11003224/
https://pubmed.ncbi.nlm.nih.gov/11467813/
https://pubmed.ncbi.nlm.nih.gov/11467813/
https://pubmed.ncbi.nlm.nih.gov/11467813/
https://www.sciencedirect.com/science/article/pii/S0022030207716107
https://www.sciencedirect.com/science/article/pii/S0022030207716107

Open Access Journal of Veterinary Science & Research

25. Paulin-Curlee GG, Sreevatsan S, Singer RS, Isaacson R,
Reneau ], et al. (2008) Molecular subtyping of mastitis
- associated Klebsiella peumoniae isolates chews high
levels of diversity within and between dairy herds. ]
Dairy Sci 91(2): 554-563.

26. McLennan MW, Kelly WR, O'Boyle D (1997) Pseudomonas
mastitis in a dairy herd. Aust Vet ] 75(11): 790-792.

27. Daly M, Power E, Bjorkroth ], Sheehan P, 0’Connell A, et al.
(1999) Molecular analysis of Pseudomonas aeruginosa:
Epidemiological investigation of mastitis outbreaks in
Irish dairy herds. Appl Environ Microbiol 65(6): 2723-
2729.

28. Sela S, Hammer-Muntz O, Krifucks O, Pinto R, Weisblit L,
et al. (2007) Phenotypic and genotypic characterization
of Pseudomonas aeruginosa strains isolated from mastitis
outbreaks in dairy herds. | Dairy Res 74(4): 425-429.

29. Sol ], Barkema HW, Berghege IM, Borst GH, Hoornick L],
etal. (1998) Mastitis following drying up associated with
teat wipes contaminated with Pseudomonas aeruginosa.
Tijdschrift Voor Diergeneeskunde 123(4): 112-113.

30. Muellner P, Zadoks RN, Perez AM, Spencer SE, Schukken
YH, et al. (2011) The integration of molecular tools into
veterinary and spatial epidemiology. Spat Spatiotemporal
Epidemiol. 2(3): 159-171.

31. Duarte RS, Miranda OP, Bellei BC, Brito MA, Teixeira
LM (2004) Phenotypic and molecular characteristics of
Streptococcus agalactiae isolates recovered from milk of
dairy cows in Brazil. ] Clin Microbiol 42(9): 4214-4222

32. Oliveira IC, de Mattos MC, Pinto TA, Ferreira-Carvalho BT,
Benchetrit LC, et al. (2006) Genetic relatedness between
group B streptococci originating from bovine mastitis
and a human group B Streptococcus type V cluster
displaying an identical pulsed-field gel electrophoresis
pattern. Clin Microbiol Infect 12(9): 887-893.

33. Sgrensen UBS, Poulsen K, Claudia Ghezzo, Immaculada
Margarit, Kilian M (2010) Emergence and Global
Dissemination of Host-Specific Streptococcus agalactiae
Clones. ASM Journals mBio 1(3).

34. Douglas VL, Fenwick SG, Pfeiffer DU, Williamson NB,
Holmes CW (2000) Genomic typing of Streptococcus
uberis isolates from cases of mastitis in New Zeeland
dairy cows, using pulsed-field gel electrophoresis. Vet
Microbiol 75(1): 27-41.

35. Pullinger GD, Coffey T], Maiden MC, Leigh JA (2007)
Multilocus-sequence typing analysis reveals similar
populations of Streptococcus uberis are responsible

Gavan Constantin and Riza Mihaela. DCharacterisation of Clinical Mastitis
Occurring in a Dairy Herd of Holstein Friesian Cows. ] Vet Sci Res 2022, 7(1):
000220.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

for bovine intramammary infections of short and long
duration. Vet Microbiol 119(2-4): 194-204.

Wang SM, Deighton MA, Capstick JA, Gerraty N (1999)
Epidemiological typing of bovine streptococci by pulsed-
field gel electrophoresis. Epidemiol Infect 123(2): 317-
324,

Haenni Marisa, Estelle Saras, Bertin S, Leblond P, Madec
JY, et al. (2010) Diversity and mobility of integrative and
conjugative elements in bovine isolates of Streptococcus
agalactiae, S. dysgalactiae subsp. dysgalactiae, and S.
uberis. Appl. Environ. Microbial. 76(24): 7957-7965.

Rato MG, Bexiga R, Nunes SF, Vilela CL, Santos-Sanches
[ (2010) Human group A streptococci virulence genes
in bovine group C streptococci. Emerg Infect Dis 16(1):
116-1109.

Richards VP, Lang P, Bitar PD, Lefébure T, Schukken
YH, et al. (2011) Comparative genomics and the role of
lateral gene transfer in the evolution of bovine adapted
Streptococcus agalactiae. Infect Genet Evol 11(6): 1263-
1275.

Rato MG, Nerlich A, Bergmann R, Bexiga R, Nunes SF, et
al. (2011) Virulence gene pool detected in bovine group
C Streptococcus dysgalactiae subsp. dysgalactiae isolates
by use of a group AS. pyogenes virulence microarray. ]
Clin Microbiol 49(7): 2470-2479.

Fox LK, Gay JM (1993) Contagious mastitis. Vet Clin
North Am Food Anim Pract 9(3): 475-487.

Tenhagen BA, Scheibe N, Zucker BA, Koster G, Heuwieser
W (2007) Staphylococcus aureus strains in primiparous
and multiparous cows in six herds with a high prevalence
of Staph. aureus intramammary infections. ] Dairy Res
74(4): 406-411.

Capurro A, Aspan A, Ericsson Unnerstad H, Waller KP,
Artursson K (2010) Identification of potential sources of
Staphylococcus aureus in herds with mastitis problem. ]
Dairy Sci 93(1): 180-191.

Haveri M, Raslof A, Rantala L, Pyorala S (2007) Virulence
genes of bovine Staphylococcus aureus from persistent
and nonpersistent intramammary infections with
different clinical characteristics. ] Appl Microbiol 103(4):
993-1000.

Guinane CM, Sturdevant DE, Herron-Olson L, Otto M,
Smyth DS, et al. (2008) Pathogenomic analysis of the
common bovine Staphylococcus aureus clone (ET3):
emergence of a virulent subtype with potential risk to
public health. J Infect Dis 197(2): 205-213.

Copyright© Gavan Constantin and Riza Mihaela.


https://medwinpublishers.com/OAJVSR
https://pubmed.ncbi.nlm.nih.gov/18218741/
https://pubmed.ncbi.nlm.nih.gov/18218741/
https://pubmed.ncbi.nlm.nih.gov/18218741/
https://pubmed.ncbi.nlm.nih.gov/18218741/
https://pubmed.ncbi.nlm.nih.gov/18218741/
https://pubmed.ncbi.nlm.nih.gov/9404608/
https://pubmed.ncbi.nlm.nih.gov/9404608/
https://journals.asm.org/doi/full/10.1128/AEM.65.6.2723-2729.1999
https://journals.asm.org/doi/full/10.1128/AEM.65.6.2723-2729.1999
https://journals.asm.org/doi/full/10.1128/AEM.65.6.2723-2729.1999
https://journals.asm.org/doi/full/10.1128/AEM.65.6.2723-2729.1999
https://journals.asm.org/doi/full/10.1128/AEM.65.6.2723-2729.1999
https://pubmed.ncbi.nlm.nih.gov/17651511/
https://pubmed.ncbi.nlm.nih.gov/17651511/
https://pubmed.ncbi.nlm.nih.gov/17651511/
https://pubmed.ncbi.nlm.nih.gov/17651511/
https://pubmed.ncbi.nlm.nih.gov/9537087/
https://pubmed.ncbi.nlm.nih.gov/9537087/
https://pubmed.ncbi.nlm.nih.gov/9537087/
https://pubmed.ncbi.nlm.nih.gov/9537087/
https://pubmed.ncbi.nlm.nih.gov/22748175/
https://pubmed.ncbi.nlm.nih.gov/22748175/
https://pubmed.ncbi.nlm.nih.gov/22748175/
https://pubmed.ncbi.nlm.nih.gov/22748175/
https://pubmed.ncbi.nlm.nih.gov/15365014/
https://pubmed.ncbi.nlm.nih.gov/15365014/
https://pubmed.ncbi.nlm.nih.gov/15365014/
https://pubmed.ncbi.nlm.nih.gov/15365014/
https://pubmed.ncbi.nlm.nih.gov/16882294/
https://pubmed.ncbi.nlm.nih.gov/16882294/
https://pubmed.ncbi.nlm.nih.gov/16882294/
https://pubmed.ncbi.nlm.nih.gov/16882294/
https://pubmed.ncbi.nlm.nih.gov/16882294/
https://pubmed.ncbi.nlm.nih.gov/16882294/
https://journals.asm.org/doi/10.1128/mBio.00178-10
https://journals.asm.org/doi/10.1128/mBio.00178-10
https://journals.asm.org/doi/10.1128/mBio.00178-10
https://journals.asm.org/doi/10.1128/mBio.00178-10
https://pubmed.ncbi.nlm.nih.gov/10865150/
https://pubmed.ncbi.nlm.nih.gov/10865150/
https://pubmed.ncbi.nlm.nih.gov/10865150/
https://pubmed.ncbi.nlm.nih.gov/10865150/
https://pubmed.ncbi.nlm.nih.gov/10865150/
https://pubmed.ncbi.nlm.nih.gov/16973306/
https://pubmed.ncbi.nlm.nih.gov/16973306/
https://pubmed.ncbi.nlm.nih.gov/16973306/
https://pubmed.ncbi.nlm.nih.gov/16973306/
https://pubmed.ncbi.nlm.nih.gov/16973306/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2810765/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2810765/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2810765/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2810765/
https://pubmed.ncbi.nlm.nih.gov/20952646/
https://pubmed.ncbi.nlm.nih.gov/20952646/
https://pubmed.ncbi.nlm.nih.gov/20952646/
https://pubmed.ncbi.nlm.nih.gov/20952646/
https://pubmed.ncbi.nlm.nih.gov/20952646/
https://pubmed.ncbi.nlm.nih.gov/20031055/
https://pubmed.ncbi.nlm.nih.gov/20031055/
https://pubmed.ncbi.nlm.nih.gov/20031055/
https://pubmed.ncbi.nlm.nih.gov/20031055/
https://pubmed.ncbi.nlm.nih.gov/21536150/
https://pubmed.ncbi.nlm.nih.gov/21536150/
https://pubmed.ncbi.nlm.nih.gov/21536150/
https://pubmed.ncbi.nlm.nih.gov/21536150/
https://pubmed.ncbi.nlm.nih.gov/21536150/
https://pubmed.ncbi.nlm.nih.gov/21525223/
https://pubmed.ncbi.nlm.nih.gov/21525223/
https://pubmed.ncbi.nlm.nih.gov/21525223/
https://pubmed.ncbi.nlm.nih.gov/21525223/
https://pubmed.ncbi.nlm.nih.gov/21525223/
https://pubmed.ncbi.nlm.nih.gov/8242453/
https://pubmed.ncbi.nlm.nih.gov/8242453/
https://pubmed.ncbi.nlm.nih.gov/17651514/
https://pubmed.ncbi.nlm.nih.gov/17651514/
https://pubmed.ncbi.nlm.nih.gov/17651514/
https://pubmed.ncbi.nlm.nih.gov/17651514/
https://pubmed.ncbi.nlm.nih.gov/17651514/
https://www.sciencedirect.com/science/article/pii/S0022030210702782
https://www.sciencedirect.com/science/article/pii/S0022030210702782
https://www.sciencedirect.com/science/article/pii/S0022030210702782
https://www.sciencedirect.com/science/article/pii/S0022030210702782
https://pubmed.ncbi.nlm.nih.gov/17897203/
https://pubmed.ncbi.nlm.nih.gov/17897203/
https://pubmed.ncbi.nlm.nih.gov/17897203/
https://pubmed.ncbi.nlm.nih.gov/17897203/
https://pubmed.ncbi.nlm.nih.gov/17897203/
https://pubmed.ncbi.nlm.nih.gov/18177250/
https://pubmed.ncbi.nlm.nih.gov/18177250/
https://pubmed.ncbi.nlm.nih.gov/18177250/
https://pubmed.ncbi.nlm.nih.gov/18177250/
https://pubmed.ncbi.nlm.nih.gov/18177250/

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

Gavan Constantin and Riza Mihaela. DCharacterisation of Clinical Mastitis
Occurring in a Dairy Herd of Holstein Friesian Cows. ] Vet Sci Res 2022, 7(1):

Open Access Journal of Veterinary Science & Research

Lowder BV, Guinane CM, Ben Zakour NL, Weinert LA,
Conway-Morris A, et al. (2009) Recent human-to-
poultry host jump, adaptation, and pandemic spread
of Staphylococcus aureus. Proc Natl Acad Sci USA
106(46):19545-19550.

Taponen S, Pyordla S (2009) Coagulase-negative
staphylococci as cause of bovine mastitis - not so
different from Staphylococcus aureus? ] Vet Microbiol
134(1-2): 29-36.

Gillespie BE, Headrick SI, Boonyayatra S, Oliver SP
(2009) Prevalence and persistence of coagulase-negative
Staphylococcus species in three dairy research herds.
Vet. Microbiol 134(1-2): 65-72.

Frederick ] Angulo, Jeffrey T LeJeune, Padivi ] Rajala-
Schultz (2009) Unpasteurized Milk: A Continued Public
Health Threat, ]. Clinical Infectious Diseases 48(1): 93-
100.

Sawant AA, Gillespie BE, Oliver SP (2009) Antimicrobial
susceptibility of coagulase-negative Staphylococcus
species isolated from bovine milk. ]. Veterinary
Microbiology 134(1-2): 73-81.

Suvi Taponen, Johanna Bjorkroth, Satu Pyorala (2008)
Coagulase-negative staphylococci isolated from bovine
extramammary sites and intramammary infections in a
single dairy herd. ] of Dairy Research 75(4): 422-429.

Osumi T, Kishimoto Y, Kano R, Maruyama H, Onozaki M,
et al. (2008) Prototheca zopfii genotypes isolated from
cow barns and bovine mastitis in Japan. Vet Microbiol
131(3-4): 419-423.

Jagielski T, Lassa H, Ahrholdt ], Malinowski E, Roesler
U (2011) Genotyping of bovine Prototheca mastitis
isolates from Poland. Vet Microbiol 149(1-2): 283-287.

Ricchi M, Goretti M, Branda E, Cammi G, Garbarino CA,
et al. (2010) Molecular characterization of Prototheca
strains isolated from Italian dairy herds. ] Dairy Sci
93(10): 4625-4631.

Bueno VF, de Mesquita A], Neves RB, de Souza MA,
Ribeiro AR, et al. (2006) Epidemiological and clinical
aspects of the first outbreak of bovine mastitis caused by
Prototheca zopfii in Goias State, Brazil. Mycopathologia
161(3):141-145.

Anderson KL, Walker RL (1998) Sources of Prototheca
spp in a dairy herd environment. ] Am Vet Med Assoc
193(5): 553-556.

Fox LK, Muller F]J, Wedam MI, Schneider CS, Biddle MK
(2008) Clinical Mycoplasma bovis mastitis in prepubertal

000220.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

heifers on 2 dairy herds. Can Vet ] 49(11): 1110-1112.

McAuliffe L, Kokotovic B, Ayling RD, Nicholas RA (2004)
Molecular epidemiological analysis of Mycoplasma bovis
isolates from the United Kingdom shows two genetically
distinct clusters. ] Clin Microbiol 42(10): 4556-4565.

Bradley A (2002) Bovine mastitis: an evolving disease.
Vet] 164(2): 116-128.

Hussein HA, El-Razik KAEA, Gomaa AM, Elbayoumy
MK, Abdelrahman KA, et al. (2018) Milk amyloid A as a
biomarker for diagnosis of subclinical mastitis in cattle.
Vet World 11(1): 34-41.

Chakraborty S, Dhama K, Tiwari R, Igbal Yatoo M,
Khurana SK, etal. (2021) Technological interventions and
advances in the diagnosis of intramammary infections in
animals with emphasis on bovine population-a review.
Vet Q 39(1): 76-94.

Nyman AK, Persson Waller K, Emanuelson U, Frossling
] (2016) Sensitivity and specificity of PCR analysis and
bacteriological culture of milk samples for identification
of intramammary infections in dairy cows using latent
class analysis. Prev Vet Med 135: 123-131.

Berglund I, Pettersson G, Ostensson K, Svennersten-
Sjaunja K (2007) Quarter milking for improved detection
of increased SCC. Reproduction in Domestic Animals
42(4): 427-432.

Pinz6n-Sanchez C, Ruegg PL (2011) Risk factors
associated with short-term past treatment outcomes of
clinical mastitis. ] Dairy Sci 94(7): 3397-3410.

Oliveira L, Hulland C, Ruegg PL (2013) Characterisation
on of clinical mastitis occurring in cows on 50 large dairy
herds in Wisconsin. ] Dairy Sci 96(12): 7538-7549.

National mastitis Council (1999) Laboratory Handbook
on Bovine Mastitis. National Mastitis Council Verona W.
SUA.

Schukken YH, Hertl ], Bar D, Bennett GJ, Gonzales RN, et
al. (2009) Effects of repeated gram-positive and gram-
negative clinical mastitis episodes on milk yield loss in
Holstein dairy cows. ] Dairy Sci 92(7): 3091-3105.

Schukken YH, Bennett GJ, Zurakowski M], Sharkey HL,
Rauch BJ, et al. (2011) Randomized clinical trial to
evaluate the efficacy of a 5-day ceftiofur hydrochloride
intramammary treatment on nonsevere gram-negative
clinical mastitis. ] Dairy Sci 94(12): 6203-6215.

Copyright© Gavan Constantin and Riza Mihaela.


https://medwinpublishers.com/OAJVSR
https://pubmed.ncbi.nlm.nih.gov/19884497/
https://pubmed.ncbi.nlm.nih.gov/19884497/
https://pubmed.ncbi.nlm.nih.gov/19884497/
https://pubmed.ncbi.nlm.nih.gov/19884497/
https://pubmed.ncbi.nlm.nih.gov/19884497/
https://pubmed.ncbi.nlm.nih.gov/18977615/
https://pubmed.ncbi.nlm.nih.gov/18977615/
https://pubmed.ncbi.nlm.nih.gov/18977615/
https://pubmed.ncbi.nlm.nih.gov/18977615/
https://pubmed.ncbi.nlm.nih.gov/18977615/
https://pubmed.ncbi.nlm.nih.gov/18977615/
https://pubmed.ncbi.nlm.nih.gov/18977615/
https://pubmed.ncbi.nlm.nih.gov/18977615/
https://academic.oup.com/cid/article/48/1/93/291424
https://academic.oup.com/cid/article/48/1/93/291424
https://academic.oup.com/cid/article/48/1/93/291424
https://academic.oup.com/cid/article/48/1/93/291424
https://pubmed.ncbi.nlm.nih.gov/18950969/
https://pubmed.ncbi.nlm.nih.gov/18950969/
https://pubmed.ncbi.nlm.nih.gov/18950969/
https://pubmed.ncbi.nlm.nih.gov/18950969/
https://pubmed.ncbi.nlm.nih.gov/18700996/
https://pubmed.ncbi.nlm.nih.gov/18700996/
https://pubmed.ncbi.nlm.nih.gov/18700996/
https://pubmed.ncbi.nlm.nih.gov/18700996/
https://pubmed.ncbi.nlm.nih.gov/18511222/
https://pubmed.ncbi.nlm.nih.gov/18511222/
https://pubmed.ncbi.nlm.nih.gov/18511222/
https://pubmed.ncbi.nlm.nih.gov/18511222/
https://pubmed.ncbi.nlm.nih.gov/21055886/
https://pubmed.ncbi.nlm.nih.gov/21055886/
https://pubmed.ncbi.nlm.nih.gov/21055886/
https://www.sciencedirect.com/science/article/pii/S0022030210004935
https://www.sciencedirect.com/science/article/pii/S0022030210004935
https://www.sciencedirect.com/science/article/pii/S0022030210004935
https://www.sciencedirect.com/science/article/pii/S0022030210004935
https://pubmed.ncbi.nlm.nih.gov/16482385/
https://pubmed.ncbi.nlm.nih.gov/16482385/
https://pubmed.ncbi.nlm.nih.gov/16482385/
https://pubmed.ncbi.nlm.nih.gov/16482385/
https://pubmed.ncbi.nlm.nih.gov/16482385/
https://pubmed.ncbi.nlm.nih.gov/3170330/
https://pubmed.ncbi.nlm.nih.gov/3170330/
https://pubmed.ncbi.nlm.nih.gov/3170330/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2572096/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2572096/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2572096/
https://pubmed.ncbi.nlm.nih.gov/15472309/
https://pubmed.ncbi.nlm.nih.gov/15472309/
https://pubmed.ncbi.nlm.nih.gov/15472309/
https://pubmed.ncbi.nlm.nih.gov/15472309/
https://pubmed.ncbi.nlm.nih.gov/12359466/
https://pubmed.ncbi.nlm.nih.gov/12359466/
https://pubmed.ncbi.nlm.nih.gov/29479155/
https://pubmed.ncbi.nlm.nih.gov/29479155/
https://pubmed.ncbi.nlm.nih.gov/29479155/
https://pubmed.ncbi.nlm.nih.gov/29479155/
https://pubmed.ncbi.nlm.nih.gov/31288621/
https://pubmed.ncbi.nlm.nih.gov/31288621/
https://pubmed.ncbi.nlm.nih.gov/31288621/
https://pubmed.ncbi.nlm.nih.gov/31288621/
https://pubmed.ncbi.nlm.nih.gov/31288621/
https://pubmed.ncbi.nlm.nih.gov/27931924/
https://pubmed.ncbi.nlm.nih.gov/27931924/
https://pubmed.ncbi.nlm.nih.gov/27931924/
https://pubmed.ncbi.nlm.nih.gov/27931924/
https://pubmed.ncbi.nlm.nih.gov/27931924/
https://pubmed.ncbi.nlm.nih.gov/17635782/
https://pubmed.ncbi.nlm.nih.gov/17635782/
https://pubmed.ncbi.nlm.nih.gov/17635782/
https://pubmed.ncbi.nlm.nih.gov/17635782/
https://pubmed.ncbi.nlm.nih.gov/21700025/
https://pubmed.ncbi.nlm.nih.gov/21700025/
https://pubmed.ncbi.nlm.nih.gov/21700025/
https://pubmed.ncbi.nlm.nih.gov/24119795/
https://pubmed.ncbi.nlm.nih.gov/24119795/
https://pubmed.ncbi.nlm.nih.gov/24119795/
https://www.sciencedirect.com/science/article/pii/S0022030209706265
https://www.sciencedirect.com/science/article/pii/S0022030209706265
https://www.sciencedirect.com/science/article/pii/S0022030209706265
https://www.sciencedirect.com/science/article/pii/S0022030209706265
https://pubmed.ncbi.nlm.nih.gov/22118109/
https://pubmed.ncbi.nlm.nih.gov/22118109/
https://pubmed.ncbi.nlm.nih.gov/22118109/
https://pubmed.ncbi.nlm.nih.gov/22118109/
https://pubmed.ncbi.nlm.nih.gov/22118109/
https://creativecommons.org/licenses/by/4.0/

	Abstract
	Introduction
	Materials and Methods
	Microbiological Analysis
	Statistical Analysis 

	Results 
	Herd characteristic
	Characteristics of clinical mastitis
	Microbiological results

	Discussion 
	Conclusions
	References

