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INTRODUCTTION

The crying need at present is more food to feed
the inecressing population. The role of food stuff of animal
origin in easing the acute food shortage cannot be overemphasizedq
So, it is necegsary that we pay every attention in preventing
loeses in animal production,

Bovine mastitis is of great economic importance
to the Adairy industry. EFxact figures of losses due to this
dreadful disease, thoush not avallable, still estimates based
on local surveys reveal considerable losses in terms of milk and
also deterioration in the cuality of milch animal.

In Tndia, annual loss due to dlscarding of milk
from clinical cases and involution of affected guarters due to
mastitis was estimated to the tune of 1056 million rupeesg
annually leaving apart the reduction in milk yield due to
subelinical mastitis (Dhanda and Sethi, 1962).

Staphylococcl, though a well recognised problem

in human medicine received not muech attention of the Veterinary

investigators except as being an important factor in the
causation of mastitis in India (Dhanda and Sethi, loc.cit.).
Tn Bihar alone, staphylococcus was considered to be occupying

the predominant position over other etlological agents

ageocliated with bovine mastitle ( Prasad and Prasad,f1963).
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The Alsease producing potentiality of this
organiem variees from mild abgcess to serious septicaemic and
pyemic condition sometimes fatal to the hoat. The common
pathoeeniec conditions assoclated with thie organism apart from
mastitis are; pneumonia, pleuritie, suppurative peritonitis in
eheep and goats, botryomycosie in horses, pustular dermatitie
and 'bumble footf' in poultry, arthritis in geese and various
other suppurative and inflammatory conditions in various species
of animals and human beings.

The staphylococecal infection agsumee & zZoonotle
problem Aue to ite association with food polsoning after
coneumpmion of infected milk and milk products.

The staphylococel received atfention by micro-
biologists, since the time it wae demonstrated in pus from
operation wound by great Alexander Ogston in the year 1880.
With the epoch meéking dlescovery of penielllin by Alexander
Fleming in 1923 and subseguent addition of various other
chemotherapeutic agents an impression was crezted in the medieal
and veterinary world that the problem of staphylococcl hag not
only besen solved but the battle againet this potential enemy
has finally been won. But the powerful defensive mechanism in
staphylococci in the form of penieillin destroying enzyme
namely penicillinase shattered the hopes and so again it
aroused intereet among the research workers in this organiem.

The introduction of newer antibiotics wssg tried to combat the
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Aisocuietening feature due to emergence of registant strains
but temporarily. The staphylococcl had learnt to resiat every
antibiotic, so far introduced.

The ubieuitous nature and variable characters of
staphylococci have baffled the attempts for establishing &ny
sul table eriterion as the definite character of pathogenieity.
Fairly intensive work on the subject in the past two decades has
not been able to solve the misaing links in our concept of the
pathogenicity and virulence of staphylococel.

The much studied yet, 1little understood behsviour
of staphylococel hasg rightly been deseribed by Barber (1947).

He expressed "The staphylococel is so famlillar to us that we are
tempted to think that we understand ifs mode of atiack. In fact,
they are still baffling to medical science. We have learned much
about its potentialitiees but, are still unable to forecast 1ts
effect on a given individual or community”.

Tt ie true that certain types of bacteria
partieularly nonhaemolytic, coagulase negative staphylococci
inhabit in the milk cistern and 1arpef milk Aucts for definite
period without causing clinical mastitie. But not much information
ia availeble on the incidence of pathogenie straine of etaphylo-
cocel inhabiting the apparently healthy udders.

Mere presence of this organism in the milk ie,
of course, not the exclueive evidence to prove that 1t 1s

pathogenie but ite pathopenicity has to be established by




MAGADH UNIVERSITY M, Sc. (Vet.) THESIS, 1967

bacteriological technicues usually employed to determine its
pathogenicity or otherwise. It 1s with thie object, the pregent
studies have been undertaken to assess the actual incidence of
pathogenic sfrains of staphylococel in apparently healthy udders.
Resistance fto antimicroblal drugs has attracted
intenge interest as 1t is a serious problem in the treatment of
diseases. Staphylococel occupy the premier poeition among the
etiological agents of mastitis and the antibiotic sensitlivity
of the isolated organisms wag,therefore, conducted to find out
the extent of resistant straine in this group of organisms. Such
a2 study will aleo throw light whether milk from apparently
healthy udders carry any antibiofic reaslstant staphylococel

which might be a public health hazard.
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REVIEW OF LITERATURE

GENERAL

In the early years of microbe hunting 41t was
believed by even eminent workers like Roberte (1874) and
Iister (1778) that milk within healthy udder was germ free and
presence of bacteria in the freshly drawn milk wae considered to
be assoclated ﬁith diegeased udders. But in the following decade
numerous investigators obeserved that millk Arawn asepbically from
apparently healthy cowe also contained bacteria ( Shulz,1892;
Moore, 1899 and Ward, 1900) and it was zenerally accepfed that
bovine uAder is inhabited by a 'normal flora'.

Tvane (19216) showed that staphylococei and
streptococel formed the major nart of the normal udder flora.
Subseocuent workere confirmed the high incidence of staphylococel
among the bacterial flora in normal milk and etudied i1ts various
biochemical characters ( Xastll & Binz ,1948; Shah &
Laxminarayanan, 1949; Bovim, 1950; Chute et al., 1954 and Malek
& ¥irdani, 1956).

Peld & Wilson (1959) ecarried out a comparative
study of the blochemical activities of staphylocoececl isolated
from norm&l and Aireased bovine udders and observed only elight

differences in their properties.
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With the development of normal udder flora theory,
the relation of bacteria in udder secretion to mastlities was
brought under inveetigation.

Franck (1875) produced typical mastitis Dby
inserting the secretions of affected cows into the teat ducts
of apparently normal animals. The indieation that mastitis could
be infeetiouse, was rather, confirmed by the outetanding con®ri-
bution of Nocard & VMollereau (1884) who successfully isolated
the orgsanisms from the secretion of cows affected with mastitle

and produced the disease by injecting & culture of the organism

.into the milk cistern of a healthy cow. CGuillebeau (1890)

jeolated staphylococcl, streptococeil and coliform organisms
from elinical cases of mastitias., He held these organisme
responsible for the udder inflammation.

By 1900, it was fairly established that staphylo-
coceci were freauently precent in the milk drawn aseptically from
elinieally healthy udder and the association of this organiem
with mastitis.

The isolation of'micrococel' in 52 out of 85 cases
of mastitis by Guillebeau (loc.cit.) and his contention that
these organiems were responeible for the severe "udder
inflammation”, attracted the attention of many workers. feveral
workers confirmed his view and thereby much importance was
attached to staphylococel in the etiology of bovine magtifis
( Jones, 1918; Carpenter, 1925; Hardenberg & Schofttmuller,1927;
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.eages of mastitis examined by him. Kuppuswamy (1943) Dbrought

" ]

Vinett g&_gl.,ig?Q; I1ttle & ¥oley, 1935; Minett , 1937; little &

Plastridpe, 1946 and Reid & Wilson, loc.cit.). F

Tneidence of mastitis in Tndia:

land in 1926 probabiy recorded the firet ineidence
of mastitis in cattle in India. Numerous investigators later on l

reported the occurrence of the Adlsease in cow, buffalo and even

reported 1solation of Staphylococcus aureus from majority of the

in goat ( Menon, 1935; Naik,1956 and Bawa, 1938). Dutta (1939) |

forward the ineidence of streptococecal mastitis in a herd from
Bihar. Nerm-anan and Iya (1953) observed that out of 817 quarters
of cow examined by him nearly 35 percent were infected and
haemolyfic staphylococei were found in 58 percent of the infected
quarters. Prasad et al, (1981) reported, staphylococei formed 91
percent of the infection among the infected cuarters in his
investication of the different Aairy farms in Bihar for the
incidence of bovine mastitis.

Dhanda & Sethi (1962) summarised after analysing
the results of inveatigation on the etiology of bovine mastitis

that Staph.sureus and various species of gtréptococci were found

responsible for about 98 percent of the total number of cases,
the remaining being due to Corynebacterium pyogenes, Pgeudomonas ‘
pyocyanae and yeasts.
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Publie health importsnce of staphylococecal infectione in animals

1

The firet attempt'to correlate staphylococcal
infection with human disease daftes back to 1914 according %o
Zinn et al.(19€61) when acute gastroenteritis in man due to
consumption of infected milk was reported,though the significanc
of the observation was not appreciated at that time.

- Again, recurrent gastroenteritis in a school
population due to staphylococel was reported by Crabtree &
IAitterer in 1934, The source of the staphylococci was traced to
be infected bovine mammary gland.

With the passage of time, reports of varlous
workers indicated that etaphylococcl from udder was responsible
for many incidents of food poleoning in human beings (Feuge,
1951 and Steede & Smith,1954). The capacity to produce
enterotoxin was recognised by many workers szs a characteriatic

of several strains of Staph.2ureus isolated from bovine mammary

gland ( Bell & Veliz, 1952 and Nakagawa, 1958).

Tnatances of food poisoning due to consumntion of
spray-dried skim milk powder was attributed to preformed
staphylococeal enterotoxin, producing gastroenteritis in school
children after the consumption of reconstiftuted milk in Fnpgland
(Anderson & Stone, 1955).

The ecause of food polsoning due to consumption

of cheese and cheddar was traced out due to coagulase positive,







