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UMMARY

The purpose of this study was to isolate pathogens from the quarter milk of cows udders from different dairy herds
andtoidentify the different generaand speciesinvolved in mastitis. A total of 528 milk samplesfrom clinical and subclinical
mastitis quartersfrom five dairy herds of Ribeiréo Preto, Sdo Paulo State, Brazil, wereincludedin thissurvey. Saphylococci
was the largest group of pathogens isolated. Antibiotic resistance was found to be high between the major pathogens,
especidly tolincomycin (73.6-100.0%), penicillin (61.9- 100.0%), novobiocin (64.2-100.0%), trimethoprim-sul phadyazin (71.0-
100.0%). Multidrug resistance was a common event for the isolates.
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RESUMO

O objetivo deste estudo foi isolar eidentificar os diferentes patdgenos causadores de mastite bovina, de Gberes de
vacas leiteiras. Um total de 528 amostras de leite provenientes de vacas apresentando mastite clinica ou subclinicaforam
coletadas em cinco rebanhos leiteiros da regido de Ribeirdo Preto, Estado de S&o Paulo. O patdégeno mais isolado neste
estudo foi 0 Saphylococcus sp. Foi verificado que aresisténcia a antibi 6ticos se mostrou bastante elevada especialmente
paraalincomicina(73,6-100,0%), penicilina(61,9-100,0%6), novobiocina(64,2-100.0%), trimetoprim-sulfadiazina(71,0-100,0%),
entre os principais patdgenos causadores da mastite. Também foi verificado que a resisténcia a multiplos antibi6ticos foi
um evento comum entre os isolados bacterianos.

PALAVRAS-CHAVE: Mastite bovina. Resisténciaaantibidticos. Escherichia coli. Saphylococcus sp. Sreptococcus sp.

RESUMEN

El objetivo de este estudio fue aidar e identificar los diferentes patégenos causadores de mastitis bovina en vacas
lecheras. Un total de 528 muestras de leche provenientes de vacas con mastitis clinica o subclinica fueron colectadas en
cinco rebafioslecheros delaregién de Ribeirdo Preto, Estado de S&o Paulo, Brasil. El patdgeno més aislado en este estudio
fue el Saphylococcus sp. Se verifico quelaresistenciaaantibidticos fue bastante el evada, especialmente paralincomicina
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(73,6-100,0%), penicilina (61,9-100,0%), novobiocina (64,2-100.0%), trimetoprim-sulfadiazina (71,0-100,0%), entre los
principales patdgenos causadores da mastitis. También se observo que la resistencia a mdltiples antibiéticos fue un

evento comun entre los aislados bacterianos.

PALABRAS-CLAVE: Mastitis bovina. Resistencia a antibiéticos. Escherichia coli. Saphylococcus sp. Sreptococcus

P.

INTRODUCTION

Bovine mastitis has been defined as an
inflammation of the mammary gland, usually as a
conseguence of microbial infection. A wide variety of
microorganisms have been implicated as causative agents
of bovine mastitis(WATTS, 1988, MYLLY Set al., 1998).

Clinical and sub clinical mastitis are one of the
major diseasesin dairy herds. It induces economic costs,
mainly consisting of discarded milk, increased health care
costs and reduced milk quality (HOBLET et a., 1991,
MORIN et a., 1998). Mastitisa so contributesto consumer
concernsregarding animal welfare (WILLEBERG, 1994,
FEDORKA-CRAY et ., 1998) and concernsregarding the
impact of use of antibiotics in animals on efficacy of
antibiotics for human health (FEDORKA-CRAY et al.,
1998).

Mastitis control programmers are designed to
reduce sub clinical mastitis on farms as these provide
guidelines for hygiene and management practices to
control intramammary infections (IMI) with contagious
pathogens (KIRK etal., 1994, HONKANEN-BUZALSKI e
MYLLYS, 1996). Because opportunistic pathogens are
ubiquous on farms, eradication of clinical mastitisis an
unreasonable goal . Rather, dairy producers must striveto
reduce the incidence of mastitis by instituting control
measures to minimize exposure of teat ends to bacteria
(SMITH eHOGAN, 1993).

| dentification of bacteriathat cause mastitisin cows
and their antibiotic susceptibility is necessary to select
appropriate antibiotics for treatment. With variability in
antibiotic susceptibility patternsfor bacteriaisolated from
animals (BEZEK, 1998, FITZGERALD et al., 2000,
TOLLERSRUD et al., 2000), it is prudent to periodically
monitor bacterial isolates from cows with mastitis.

The purpose of this study wasto isolate pathogens
from the mammary glands of cows from five dairy herds
and examined the isolates for antibiotic susceptibility to
eliminate ineffective antibiotics from the treatment
regimen, thus resulting in more successful antibiotic
treatments.

MATERIAL AND METHODS

Samplesand Pathogens Examinations: Fivedairy farms
in the Ribeirdo Preto region, Sdo Paulo State, with 800

crossbred cows were examined, from March 2002 to July
2002. Milk sample from each cow were submitted to the
California Mastitis Test (CMT) according to the method
proposed by Schalm e Noorlander (1957) on ascale of 1-
5 (KLASTRUR, 1975). The teat ends were cleaned with
acohol (70%), moistened swabs and allowed to dry. After
discarding the first few streams, a milk sample was
submitted to CMT. From the CM T-positive quarters (only
one from each cow) a sample of 2-4mL was aseptically
collected into sterile 10mL glass flasks and kept
refrigerated at about 4°C. The samplesweredispatched to
the laboratory without delay, and plated as soon as
possible on MacConkey agar, Baird-Parker agar, Acetate-
crystal violet blood agar and Sabouraud dextrose agar.
The plates for bacterial isolation were incubated for 72 h
at 37°C and the Sabouraud dextrose agar plates were kept
at 25°C for at least three weeks before being discarded.
Bacterial strains were identified by standard
bacteriologica methods (KONEMAN et al., 1997) and
yeast examination was performed according to Barnet et
a. (1983).

Sensitivity Testing: Antimicrobial agent susceptibility
testing with the bacteria isolates was performed using
theKirby-Bauer disk diffusion method with Mueller Hinton
agar plates (CRAIG, 1993). Thefollowing disks (CEFAR)
were tested: ampicillin (AMP, 10ug), cephalotin (CEPR,
30uG), erythromycin (ERY, 30ug), gentamycin (GEN, 10ug),
lincomycin (LIN, 50ug), kanamycin (KAN, 10ug), ndidixic
acid (NAL, 10ug), neomycin (NEO, 25ug), novabiocin
(NOV, 30ug), penicillin (PEN, 30pg), streptomycin (STR,
30u), tetracycline (TET, 30ug), trimethoprim-sul phadyazin
(TRI, 25uQ). After 16 to 18 h of incubation at 37 °C, zones
of inhibition around al diskswere measured using reflected
light and interpreted according to the NCCLS- National
Committee for Clinical Laboratory Standards (2000)
recommendations.

RESULTS AND DISCUSSION

A total of 528 milk samples (66.0%) from clinical
(497 cows) and sub clinical (31cows) mastitis, detected
by the CMT applied to 800 crossbred cowswere submitted
to a bacteriological culture. Only one quarter from each
cow was examined. Two hundred seventy-two samples
were CMT-negative.

Table 1 shows the distribution of organisms
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cultured from milk samples. From the 528 milk samples
examined, 75 yeastswereisol ated as pure culture (14.20%).
The percentage of yeast isolations in surveys carried out
in many countries varies considerably thus, Awad et al.
(1980) registered 6.1% isolation in Egypt, Yeo e Choi (1982)
registered 1.3% in Korean, Krukowski et al (2000) reported
9.6%, while Costa et al. (1993) recorded a 12.07%
occurrenceinasurvey inthe Sdo Paulo State, Brazil, what
is almost the same recorded by this study.

Saphylococci coagulase-positive was the largest
group of pathogensisolated, 173 strains (32.70%) (Table
1) what agree with the results described by Sargeant et al.
(1998) and Waage et al. (1999). Coagulase-positive
staphylococci presently include Staphylococcus aureus,
S intermedius, and some strains of S hyicus (WATTS,
1988), but S. aureusisthe major mastitis pathogen within
thisgroup (ROBERSON et al., 1996).

Table 1 - Distribution of organisms isolated from 528
samples of mastitic milk from dairy herdsin

Ribeirdo Preto, Sao Paulo State, Brazil (2002).

Organism CMT-positive (%)
Staphylococcus sp 173 (32.76)
Escherichia coli 31(5.87)
Streptococcus sp 7 (1.32)
Candida sp 75 (14.20)
No identified agents 242 (45.83)
Total 528

The family Streptococcaceae have long been
recognized as causative agents of bovine mastitis,
Sreptococcus agalactiae, S. dysgalactiae and S uberis
have been reported as the 3 most commonly isolated
species(SCHALM etd., 1971, MORIN et a., 1998). Inthis
study only 7 isolates (1.32%-Table 1) were Sreptococcus
spwhat represent alow frequency ascompared with Bezek
(1998) 26.6% and Morin et al. (1998) 25.8%.

Escherichia coli was another organismisolated in
this study (5.87%-Table 1) that has been reported as a
causative agent of mastitis (MILTENBURG et al., 1996,
BARKEMA etal., 1998, HAASet a., 2002).

Bacterial resistance to antimicrobial agentsvaries
widely and depends on country use of drugs and infection
control practice (FEDORKA-CRAY etal., 1998, BEZEK,
1998). However, the extensive use of antimicrobial agents
hasledto aheavy increasein antibiotic resistancein animal
productionworldwide (McKELLAR, 1998).

Table 2 summarizes the data about antimicrobial
resistance to thirteen agents found between the three
major pathogens (Saphylococcus sp, Sreptococcus sp
and E. coli). Costaet al. (1985) examined Saphylococcus
sp and Streptococcus sp strains isolated from bovine
mastitis in the Sdo Paulo State, and they found a high
level of resistanceto lincomycin (62.0-60.0%), penicillin
(92.0-60.0%), tetracycline (76.0-55.0%) and streptomycin
(65.0-91.0%) asthose reported in this study. Also Pereira
eSiqueira-Junior (1995) and Cardoso et al. (2000) reported
high level of resistance to penicillin (80.4% / 64.9%) and
streptomycin (47.8% / 37.5%) between the staphyl ococci
coagulase-positive isolates, agreeing with the results of
this study. Schoken-lturrino et al. (1996) reported the

Table 2 - Results of antimicrobial agent susceptibility testing on bacteriaisolated from milk samples obtained from cows
with mastitisin Ribeir&o Preto, Sdo Paulo State, Brazil (2002).

E. coli Staphylococcus sp Streptococcus sp

Antimicrobial Agent o pial o4 N°/Total % N°/Total %
Novobiocin 3131  100.0 111/173 64.2 7/7 100.0
Lincomycin 30/31 96.8 127/173 73.6 7/7 100.0
Penicillin 30/31 96.8 107/173 61.9 7/7 100.0
Trimethoprim / Sulphadyazin 22/31 71.0 152/173 87.9 7/7 100.0
Erythromycin 28/31 90.3 66/173 38.1 7/7 100.0
Cephalotin 26/31 83.9 34/173 19.6 4/7 571
Streptomycin 12/31 38.7 62/173 35.8 5/7 71.4
Ampicillin 10/31 323 95/173 54.9 7/7 100.0
Neomycin 10/31 323 571173 32.9 2/7 28.6
Tetracycline 6/31 19.4 88/173 50.9 7/7 100.0
Nalidixic Acid 6/31 19.4 164/173 94.8 6/7 85.7
Gentamycin 0/31 0.0 11/173 6.3 1/7 14.3
Kanamycin 0/31 0.0 37/173 21.4 4/7 57.1
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penicillin (100.0%) and tetracycline (68.2%) as the most
commonly found antimicrobial resistance between the
staphylococci coagulase-positive, the resistance rates
reported here to these antibiotics are also high (Table 2).
In Sweden about 25% of clinical mastitic casesare caused
by Staphylococcus, and about 5 to 10 % of recent isolates
areresistant to penicillin due to penicillinase production.
In some countries outside Scandinavia (UK 60.0%, Ireland
90.0%), penicillin can no longer be used in the treatment
of mastitis caused by S. aureus (FRANKLIN, 1999),
situation that we are quickly reaching.

The frequency of recovery of strains resistant to
each antimicrobial agent reflects the local environmental
pressure, as we can see with E. coli isolates (Table 2). A
high levd of resistanceto novobiocin (100.0%), lincomycin
(96.8%), penicillin (96.8%) and erythromycin (90.3%) were
found in this study, while Bezek (1998) reported small
resistancelevel to novobiocin (0.0%), lincomycin (0.0%),
penicillin (2.0%) and erythromycin (2.0%). However, while
Bezek (1998) reported a high level of resistance to
gentamycin (95.0%) and tetracycline (44.0%), in thisstudy
was found 0.0% to gentamycin and 19.4% to tetracycline
(Table 2). InNorway, itisrecommended that mastitis caused
by coliform bacteria should not be treated by antibiotics.
The self-cure rate of mastitis caused by coliform bacteria
is close to 90.0% and it has been suggested that therapy
of E. coli mastitis should focus on anti-inflammatory
therapy, whereas antibiotics should be used rationally
(YAZDANKHAH et al., 2001).

It has been well established that a heavy
antimicrobial drug selective pressure in overcrowded
populations of production animals creates favorable
environments both for the emergence and the spread of
antibiotic resistance genes (FRANKLIN, 1999), so it is
prudent periodically to monitor bacterial isolates from
cows with mastitis to determine the antimicrobial
susceptibility patterns.

In conclusion, this study found the Staphylococci
as the largest group of pathogens isolated from mastitic
milk and showed high levels of resistance to lincomycin,
penicillin, novobiocin and trimethoprim-sul phadyazin
between the isolates.
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