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ABSTRACT

Milk samples of 100 clinically mastitic bovines (50 each from buffaloes and cows) were processed for
bacterial isolation. A total of 90 bacterial isolates, including 33 of staphylococci and 57 of other bacterial
species were recovered. Of the 33 staphylococcal isolates, 23 were identified as Staphylococcus aureus and 10
as Staphylococcus epidermidis. All Staphylococcus aureus isolates were positive for deoxyribonuclease and
mannitol fermentation test and produced B-haemolysis on blood agar. All Staphylococcus epidermidis isolates
were negative to these tests and failed to produce R(-haemolysis on blood agar containing 5% sheep
erythrocytes. Penicillin resistance was detected in 13(56.5%) isolates of Staphylococcus aureus and 8(80%)
isolates of Staphylococcus epidermidis. Penicillinase was produced by 4 of the 13 penicillin resistant isolates
of Staphylococcus aureus and 2 of the 8 penicillin resistant Staphylococcus epidermidis isolates.
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INTRODUCTION

Bovine mastitis is caused by various bacteria.
Staph. aureus and E. coli are often present in the cow's
skin and in the environment around the cow (Jubb et
al.,1993). Staphylococci are currently the most
frequently isolated microorganisms from bovine
mammary glands of cattle and buffaloes (Watts, 1988;
Kupur et al., 1992). The genus staphylococcus consists
of 28 species (Birgerssen et al., 1992), 14 of which
have been isolated from the bovine udder (Watts,
1988). In most countries, Staph. aureus is the
predominant cause of subclinical mastitis (Singh and
Buxi, 1982) and is also frequently isolated from the
clinical cases (Kupur et al., 1992). These isolates show
haemolytic activity on sheep blood agar, Deoxyribo-
nuclease activity, and coagulase activity (Patrick et al.,
2002). The frequent association of these organisms with
increased somatic cell counts in milk with considerable
production losses (Timms and Schultz, 1987; Rainard et
al., 1990), as well as their occasional association with
clinical mastitis, has spawned considerable interest in
these organisms.

There is considerable evidence of drug resistance
reflected by strains of staphylococci other than Staph.
aureus and mostly it is thought to be mediated by
penicillase production (Owens and Watts, 1988).
Recently, these organisms have been shown to act as
donors of antibiotic resistance genes for Staph. aureus
(Muhammad et al., 1993).

A detailed knowledge the resistance
determinants and biochemical characteristics of
staphylococci is important not only in assessing the
clinical significance of these organisms, but also in
their epidemiological typing. The purpose of the study
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reported here was to investigate the relative prevalence,
and to determine the biochemical profiles, of
staphylococcal isolates from cattle and buffaloes
suffering from mastitis.

MATERIALS AND METHODS

Milk samples of 100 mastitic cases comprising 50
buffaloes and 50 cattle were collected aseptically and
processed for bacteriological examination, using
standard techniques recommended by Collee et al.
(1989) and National Mastitis Council of United States
(Anonymous, 1990). Deoxyribonuclease (DNAase)
activity, coagulase  production and  mannitol
fermentation tests were performed and haemolytic
properties of staphylococcal isolates were studied on
blood agar containing 5 percent sheep blood, as
described by Cruickshank (1975) and Cheesbrough
(1989). Sensitivity to penicillin was tested by disc
diffusion method following the recommendations of
National Committee for Clinical Laboratory Standards.
Penicillin-resistant ~ staphy-lococcal isolates were
screened out and resistance to penicillin mediated by
penicillinase production was detected by nitrogen
hydrolysis (Cheesbrough, 1989).

RESULTS AND DISCUSSION

A total of 90 bacterial isolates of different species
were recovered on processing 100 mastitic cases of
cows and buffaloes. Of these, 44 were recovered from
buffaloes and 46 from cattle. Staphylococcal isolates
accounted for 36.67 percent (33/90) of all bacterial
isolations; being 40.9 percent in buffaloes and 32.6
percent (15/46) in cattle. Of the 33 staphyloccocal



isolates, 23 were found to be Staph. aureus (14 from
buffaloes and 9 from cattle) and 10 Staph. epidermidis
(4 from buffaloes and 6 from cattle). Aguilerd (1987)
recorded the relative prevalence of Staph. aureus as
27.8 percent in bovines, whereas the relative
distribution of Staph. epidermidis was reported to be
14.6 percent by Filho et al. (1985).

All Staph. aureus isolates were R-haemolytic and
positive for coagulase, DNAase production and
mannitol fermentation test, whereas all the isolates of
Staph. epidermidis were negative for these tests. These
findings concur with those of Devries and Oeding
(1976), who reported that production of coagulase and
DNAase remained a constant property of bovine strains
of Staph. aureus. With respect to DNAase production,
our results are in conflict with those of Langlois et al.
(1990), who found that 42 percent of Staph. epidermidis
isolates were positive for DNAase activity. For the
mannitol fermentation, our results are in disagreement
with those of Oyekunle and Adetosoye (1988). These
workers reported that a higher percentage (100%) of
coagulase-negative isolates than coagulase-positive
isolates (88.2%) of bovine staphylococci fermented
mannitol.

Higgins and Chartier (1984) reported that
coagulase-positive staphylococci were mostly positive
to DNAase and mannitol fermentation reaction. These
tests alongwith the test for hyaluronidase production
were found satisfactory for differentiation of Staph.
aureus and coagulase-negative staphylococci. Erasmus
(1985) also  found that  coagulase-positive
staphylococcal species fermented mannitol and
produced catalase. According to Devries and Oeding
(1976), characteristics of staphylococci derived from
certain hosts can vary between geographic regions and
strains recovered from different animal species may
also differ from one another. In addition, the
biochemical reactions of staphylococci have been
shown to vary within the same gland over time (Maisi
and Riipinen, 1991).

Resistance to penicillin among staphylococci
isolated from mammary glands is wide spread (Sing
and Buxi, 1982). Three types of resistance to antibiotics
are recognized in staphylococci. Of these, penicillinase
production mediated by plasmids is considered to be the
most common form of penicillin resistance among
staphylococci, although the percentages of such strains
vary between countries (Anderson, 1983). In the
present study, 56.5 percent of the isolates of Staph.
aureus and 80 percent of Staph. epidermidis were found
resistant to penicillin. Resistance to penicillin through
penicillinase production was detected in 30.8 and 25.0
percent of the Staph. aureus and Staph. epidermicis,
respectively.

Igbal et al. (1984) found that 92.86 percent of
Staph. aureus isolates from cow milk were resistant to
penicillin. In 84.6 percent of these isolates, resistance to
penicillin was associated with pencillinase production.
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Almost similar results have been reported by Owens
and Watts (1988). English workers (Jones and Health,
1985) found that 66.1 percent of 221 Staph. aureus
isolates tested were positive for penicillinase, as
assayed by the nitrocefin test which is more than two
fold of the magnitude recorded in the present study.
This difference in the proportions of penicillin resistant
Staph. aureus isolates in the present and other studies
cited above could be related to differences in the
quantum of penicillin used in different parts of the
world.

Penicillinase-negative penicillin resistant staphy-
lococcal strains might develop resistance to penicillin
by virtue of other mechanisms. In view of the fact that a
large proportion (15/21) of staphylococci in the present
study showed resistance to penicillin by some
mechanism(s) other than penicillinase production,
further work is needed to determine nature of such
mechanism(s).
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