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The term mastitis refers to inflammation of the

mammary gland regardless of the cause, It is }
characterised by physical, chemical and usually
bacteriological change in the milk and by pathological
changes in the glandular tissue as described by Blood,

et al. (1983).

In India the prevelence of subclinical mastitis
in cows is 54% and in buffaldes 23.86% (Singh & Baxi,
1980) . The subclinical mastitis is undetectable
externally but now-a-days the diagnosis of mastitis
depends largely on indirect tests which depend, in
turn, on the leukocyte content of the milk.

Although mastitis occurs sporadically in all
species, it assumes major economic importance in dairy
cattle, In milking buffaloes, the epidemiological
pattern is similar and similar patterns of loss could
be expected,

Singh et al , (1982) noted that, loss of milk
as a result of subclinical mastitis was 0,23 Kg. per
day in cattle and 0,35 Kg. per day in buffaloes.

Morris (1973) reported that infections lasting
over three months depressed the relative yield of
affected quarters by an averayge of about 35%, while
transient infections depressed yield later in the same

lactation by 13%.




There is an additional danger that the bacterial
contamination of milk from affected cows may render it
unsuitable for human consumption, or interfere with
manufacturing process or, in rare cases, provides a
mechanism of spread of disease to humans e,g, tuberculosis,
streptococcal sore throat and brucellosis,

Blood et al. (1983) suggested that the total
losses caused by mastitis are composed of 1) Value of
milk production lost (70%). 2) Value of cows lost by
prémature culling (14%). 3) Value of milk discarded or
downgraded (7%) and 4) Treatment and veterinary
expenses(8%) .

Higgins (1981) reported that reproductive
inefficiency was the major cause of culling (39%),
followed by planned culling, principally for poor milk
yield (24,7%) and mammary disorders (21.2%). 90% of
mammary problems were mastitis,

Occuﬁgnce of mastitis varies with the species of
bacteria. Organisms like, Staph aureus, E, coli and lesser

coliforms cause loss of life; Corvnebacterium pyogenes

causes complete loss of quarters; staphylococci and
streptococci cause acute clinical mastitis, particularly
the latter, but theif principal role is in causing
subclinical mastitis resulting in reduction of milk:
produced and a downgrading of its quality. (Blood et al,
1983).




It was, therefore, thought to undertake a
multifaceted study on subclinical mastitis, along with
few cases of clinical mastitis; its diagnosis; cultural
and sensitivity tests and treatment with recent

chemotherapeutic agents e.g. povidone iodine, ampicillin

cloxacillin and gentamicin,
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REVIEW OF LITERATURE

The review of literature concerning bovine mastitis

is dealt with in four parts.

Part' = I Epidemiology of bovine mastitis,
Part - II Cultural examinations.
Part- III : Sensitivity tests.

Part - IV Treatmente.

PART - I : EPIDEMIOLOGY.

Rathore (1970) analysed a data on 200 cows and showed
that the average annual decline on solids-not-fat was
0.037% in cows without clinical mastitis and 0,067% in

those with mastitis.

Bozhkova (1973) made a survey in 1970 and 1971 involving
over 19,000 cows on 54 farms in 12 regions of Bulgaria,
Mastitis was found in 3,836(20%) . cows, Frequenc:y in
different breeds was 15% in Bulgarian Brown, 20% in
Bulgarian Simmental, 23% in Red and 26% in Black Pied cows,.
Catarrhal mastitis was the commonest form (53% of the cases).,
‘28% of cases occurred in the first month of lactation, 13%

in the second, 15% in the third and 8% in the fourth month.

Walser et al. (1973) analyzed a data for 994 cows and
showed that 93% of cases,only one quarter of the udder was
affected. Hind quarter was affected in 67% and a fore

quarter in 33% of these cases,




Yurkov (1977) compared the occurence of subclinical
mastitis among cows of different breeds (Bulgarian brown,
Bulgarian Simmental, Black Pied and Bulgarian red)., Tests
on the milk of over 12,000 cows belonging to four breeds
showed that breed had little influence on the occurrence
of subclinical mastitis in Bulgaria, Hygienic and

bacteriological factors were more important than breed,

Batra et al. (1977) observed the incidence of clinical
mastitis in 760 lactations of 331 Holstein cows and studied
effects of sire, parity, and month of calving. Incidence
of clinical mastitis was higher in hind quarters, than fore
quarters. Results indicated that occurrence of mastitis in
one quarter was associated with above average frequencies
of mastitis in the other quarters of the same cow, Clinical
mastitis increased with increase in lactation number upto
the fourth lactation., Cows calving in January and February

had mastitis more frequently than those calving in March
and April.

Verma (1978) carried out the California Mastitis Teét,
with confirmation by cell count and bacteriological
examination, in 245 cows of four breeds at a breeding

station, Losses attributable to subclinical mastitis were

_grﬁatest among Gir cows (9%) than Holstein - Friesian x Thari

: cross breds (3%) with Danish Red and Tharparkar intermediate,




Kapur and Singh (197beieported that clinical mastitis
was present in one or two quarters in 37% of 63 cows, 40%
of 60 buffaloes, Rear guarters were infected most frequently,
especially in buffaloes, Occurrence of clinical mastitis was
highest in the third lactation in cows, and the fourth
lactation in buffaloes, also in the third and fourth months
of lactation.

Hegemann (1978) stated that the bacterial contamination
of the mammary gland -~ . i. was influenced by following

factors:

1) Age Contamination reached a maximum at seven

years.

2) Lactation During the year, contamination reached a

maximum at the tenth month.

3) Milk yield : Cows producing over five litres per milking
were more susceptible to contamination.

4) sSize of the farm : The smaller the farm, the less was the

risk of contamination.

Misra (1978) screened, 346 buffaloes (1,112 milk samples
from various farms in Uttar Pradesh and observed that 28 were
found positive (8%): 6% due to streptococci and 1,7% due to

staphylococci. The incidence of subclinical,clinical and

chronic mastitis in the affected quarfers was 89%; 9% and
3.6% respectively. The incidence of streptococcal mastitis
. (79%) was higher than that of staphylococcal mastitis (19%).

@ﬂinical cases were mainly due to staphylococci, whereas
ok
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Streptococcus equisimilis was the most prevalent, Mastitis

occurred during the first to sixth lactations and was almost

equally distributed in three different stages of lactation.

Rojo Vazquez et al. (1979) reported that milk samples
from 464 quarters from 116 cows in full lactation from
various herds were examined bacteriologically and for cell
counts. Sixty cows showed subclinical mastitis, which was
less frequemt in cows in their first lactation or in the

first four months of any lactation.

Noori and Tauro (1979) screened, milk samples from
50 cows (200 samples) and 40 buffaloes (160) for the
California Mastitis Test. 35% and 27.5% of cases
respectively were positive,76% of cows and 56,5% of
buffaloes had subclinical mastitis, Of 70 and 44 CNT
positive milk samples from cows and buffaloes, 44 (63%) and
30 (68%) contained S.aureus; however the actual number of
quarters infected by S.aureus in cows and buffaloes was only
20% and 21% respectively. It was concluded that S,aureus
was not a major cause of subclinical mastitis in these

animals,

Ruffo et al, (1979) carried out cell counts, on quarter
samples collected regularly from a herd of 170 Holstein cows
during two years. Graphs demonstrate the increase in cell
count with each month of lactation; such increases were
greater during the second and subsequent lactation than

during the first lactation.




Park (1980) isolated 148 cultures of gram-negative
bacilli from clinical cases of mastitis over a two year
period in six dairy herds, Most of these isolates (75%) were

obtained from rear quarters,

Verma et al, (1980) observed that 562 quarters of 141
apparently healthy cows on the Government Cattle Farm, Patna,
73 (13%) quarters of 43 (30%) cows proved to have subclinical

mastitis,

Prandzhev et al . (1980) detected subclinical mastitis in
68% of 2,377 cows of eight herds, On average, only one quarter
was affected, Abnormal milk secretion (non-specific mastitis)
was present in one-third of the cases; while the remainder
had bacterial infection which was more often subclinical

mastitis than latent infection.

Singh and Baxi (1980) studied on the incidence and
diagnosis of mastitis in milch animals. Bacterielogical and
other techniques applied to milk samples from 50 cows, 88
buffaloes revealed subclinical mastitis in 27 cows and 21
buffaloes, According to quarters examined in cows 27.75% and
in buffaloes 42¢57% incidence, They found the incidence
increasing according to lactations i.,e., first lactation (cow
20,57%; buffalo 8,33%), second lactation (cow 42,86%;
buffalo 11,11%), third lactation (cow 60%; buffalo 23%),
fourth lactation (cow 66.67%; buffalo 60%), fifth lactation
(cow 100%; buffalo 75%), sixth and above (cow 80% and buffalo
83.33%) « Distribution of incidence with number of infected
quarters along with percentage, one (cow, 40,74%;
buffalo, 42.86%), two(cow, 33.33%; buffalo 23,81%),




three (cow, 14,91%; buffalo 14,28%), four (cow, 11.11%;

buffalo 19%) and percentage of different quarters affected
with subclinical mastitis was LF (cow, 18.,97%; buffalo, 20,43%
LH (cow, 26,.,41%; buffalo, 29.54%), RF (cow, 22.64%;
buffalo, 15.91%), RH (cow, 32.07%; buffalo, 34.09%).

Gonzalez et al., (1981) stated that, thirty dairy farms,
18 with machine milking and 12 with hand milking were visited
on a single occasiocn in Cordoba province in 1977, Milk sample
of cows from 4,168 quarters showed, 2,388 (57.3%) positive to
the California Mastitis Test, A lower freduency of subclinica
mastitis was seen in cows in first lactation. A higher
percentage of Staph, aureus and the three streptococcal specie
in the hand milked farms were considered to be due to a low

level of hygiene,

Rupasinghe and Kulasegaram (1981) observed in four
Government farms with purebred European breeds of cattle and
in five private dairies with crossbred cows in smaller units
the prevalence of subclinical mastitis ranged from 27.8% to
92:2% cows (11.,8% = 97.3% of guarters).

Singh et al, (1982) detected subclinical mastitis in
258 (18%) of 1,400 cows and 67 (13%) of 508 buffaloes.
Staphyloéocci. were associated with 78% of cases of mastitis
in cows and 61% in buffaloes. Streptococci were associated
with 20% and 23% of cases, respectively, Clinical examination

of 1,908 udders revealed blind teats in 10%,
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Egan (1982) carried out a California Mastitis Test (cMT)
on quarter milk samples of 3,029 lactating cows on 30 farms
in Dublin (1980)., A CMT reaction of ++ or higher was found
in 1,252 (10,3%) quarters, Signs of clinical mastitis were
observed in 66 (0.5%) quarters, Quarters showing a CMT
reaction of +++ or signs of clinical infection were sampled
aseptically for bacteriological examination. Pathogenic
bacteria were isolated from 416 (76.3%) of the quarters
showing a +++ CMT reaction, Staphylococcus aureus was the

principal bacterium isolated from quarters,

Brooks et al. (1982) stated that the proportion of cows
from which a bacterial pathogen was isolated, increased with

age but not with the stage of lactation.

paniel et al. (1982) found that there was a highly
significant relationship between cow age group and the
proportion of affected quarters and it was calculated that
the change with each year of age was a 55% increase over the

previous year,

Bakken (1982) studied subclinical mastitis in Norwegian
dairy cows, prevalence rates and epidemiological assessments.
From November, 1976 to December, 1979 quarter samples were
collected twice a year from 328 commercial dairy herds., A
total of 1,40,243 quarter samples from 35,464 cow units were
examined., The average prevalence rate of subclinical mastitis

was 31% of the cows and 11,.,6% of quarters. Almost 50% of the




cases were nonspecific mastitis. Staph. aureus was the main

pathogen isolated. The average prevalence of S, aureus was
10,6% of cows and 3,3% of quarters, while the prevalence of
all infectious mastitis was 19.9% of cows and 6,5% of
quarters, The mastitis prevalence varied in relation to the
number of lactation, lactation stage and geographical origin

of the herds,

Yass et al. (1983) studied mastitis in 181 buffaloes in
1981-82, of which 70 were from the Government farm at Missan
and 81 were from four private farms near Baghdad (Iraqg).

The prevalence of clinical mastitls was 25.17% (12,08% on
quarter basis) and that of subclinical mastitis 31,94%
(11,68% on quarter basis), Rear quarfers were affected more

frequently than the fore quarters. Staphylococcus aureus was

the chief aetioclogical agent in both clinical and subclinical

mastitis, followed by Streptococcus agalactiae, Str, =-

dysagalactiae and Corynebacterium pyogenes. Prevalence of

mastitis increased with lactation number and age; it was
highest during the fifth lactation and at nine to ten years of
age., Incidence was higher during the first two months of

lactation, declining during subsequent months,

Wulfmeyer (1983) found that there was a close correlation
between increase in age and frequency of subclinical mastitis
which was highest in cows six years old. There was also a
very close correlation between subclinical mastitis and milk

yield in both groups.




Blood et al. (1983) related mastitils susceptibility
of cow, to 1). Stage of lactation (first two months)
2) Age of cow (older).
3) Level of inherited resistance, possibly related to

teat shape and anatomy of the teat canal.

Rahman et al, (1984) diagnosed subclinical mastitis
in 113 (59.2%) of 191 cows and 32 (36.8%) of 87 buffaloes
in six dairy herds, Incidence was high in second and
third lactation cows (four to six years old) and in thirg
and fourth lactation buffaloes (six to eight years old),
Four quarter infections were common in cows (35,31.0%) ar
single quarter infection frequent in buffaloes (14, 43.8Y%
240 milk samples from 103 cows and 60 milk samples from 3
buffaloes were examined for bacteria. 95 (92,2%) cows an

22 (68,8%) buffaloes were positive,
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PART - II CULTURAL EXAMINATIONS

McDonald et al.(1970) isolated 70 cultures of
aeroblic gram-negative rods from bovine udder infections
in a mastitis research herd comprising of 20 dairy cows,
over a period of eight years, Nearly one-half were

Escherichia coli and most of remaining isolates were

Citrobacter, Klebsiella and Proteus spp.

Sharma and Singh (1970) stated that out of
128 mastitic quarters, half harboured Staphylococcus

aureus, 29%, Streptococcus SPPes 1l.6%, Pseudomonas SPPe.

2,3% Corynebacterium SPP., 7% mixed infections; from

3.9% no bacteria coud be isolated,

Fuh and Chang (1971) examined milk samples
bacteriologically from 490 quarters of 139 Cows in
14 herds in the Taipei district and isolated Str,
agalactiae from 28% of the quarters, 46% of the cows,
and 86% of the herds; Stath aureus was isolated from 14%

of the quarters, 32% of the cows, and 79% of the herds,

Hoare and Barton (1972) examined a total of
2,212 samples positive to the rapid mastitis test from
113 problem herds; and found Staph aureus in 34% of
samples and 97% of herds, Str. agalactiae was isolated
from 13% of samples and 63% of herds.
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Kral et al,(1973) studied in for a four year
period; 6,27,770 milk samples from 3,52,351 cows: at
19 state veterinary institutes. Mastitis was diagnosed
in 33.8% of the cows, while bacteria were isolated from
about half of these cases i.e. from 16,9% of the total
number of cows. They were Strep. agalactiae from

9.0%, Staph. aureus from 3.3%, Strep, dysagalactiae,

Str. uberis and other streptococci2,8% E,coli from 0,.6%

and Coryvnebacterium pvogenss 0,21%.

Todorov et al, (1974) surveyed 26 herds around
Sofia for 30 months, involving tests on 7,570 cows, showed
that subclinical mastitis was present from 6% to 39%
(av 14%) of cows, Bacteria isolated included staphylo-
cocci from 45% of bacteriologically positive samples,
streptococci (32%) and corynebacteria (15%),

Staphylococcus aureus accounted for 63% of the 435

isolated obtained and Staph epidermidis for the remainder,
43% of the 308 isolates of Streptococcus spp. were Str.,
agalactiae, 20% Str, uberis and 12% Str. dysgalactiae,

* Misra et al (1974) observed Staphylococcus aureus in

33.1% of the infected quraters, S.albus in 15.3% and

Klebsiella spp. in 8,4%, Other pathogenic bacteria

isolated were Corynebacterium pyogenes, Pseudomonas
aeruginosa, Escherichia coli and Streptococcus agalactiae,

Mixed infections were encountered in 36% of quarter

samples,




Kohler - Samouilidis (1977) obtained 170 milk

samples, from cows with suspected mastitis, Staphylococcus

aureus (71 strains), S.epidermidis (82 strains) and

Micrococcus (17 strains) were isolated. All the Staph.

aureus were coagulase positive and the other two were
coagulase negative., The formation of a blood agar toxic
zone was apparent in 36 (51%) of the Staph._aureus,

except for one S.epidermidis strains, all remainder

were negative,

b
Havelka (197?2 examined 54,824 milk samples from

28,737 cows in the year, 1975, Milk from 18,9% of the

cows contained mastitis producing bacteria Streptococcus

agalactiae was present in 13,9% of the cows, S,aureus
in 2.9%, other streptococci in 1.,3%, E.coli in 0,13%,

Klebsiella in 0.13% and Corynebacterium pyogenes in 0.15%.

Kohler - Samouilidis (1978) isolated 102 strains

of Corynebacterium spp. from milk samples, eight were

C.pyotenes, two C.renale , 45 C,bovis,45 C,striatum;

two strains could not be identified. The biochemical
characteristics of the strains were variable, The

percentage of gelatin liquefying strains was high (49%).

Yurkov and Todorov (1978) observed mixed
infections of Corynebacterium spp. and Micrococcus Sppe.

particularly with Staphylococcus spp.were present in

about 5% of samples. Mixed infections of Staphylococsus

spp. and Streptococcus spp. were rare,




Gil (1978) obtained the milk supplied by
h of the 129 dairy herds. All but six yielded

1tial mastitis agents, the commonest was Staphylococcus

rmidis (68 isolates), followed by Streptococcus

actiae (58), Staphsaureus (38), Str. uberis (14)
Str. agalactiae (4).

Hamir et al,.(1979) recorded that Staphylococcus

?ﬁs_and Streptococcus spp. were the most frequently
;hlated pathogenes followed by Escherichia coli and

psialla pneumoniae more than (20%) of cases had more

one pathogen.

Rojo Vazquez et al.(1979) isolated organisms

53 cows included Staphylococcus aureus (17,8%)

pidermidis (39.6%), Streptococcus agalactiae (4%),
yrynebacterium (5.7%) and Eicoli and other gram-
gatives (15.5%).

_ Park (1980) isolated 148 cultures of gram =-
negative bacilli from clinical cases of mastitis over
a two year period in six dairy herds 81 (55%) were

';richia coli, 30 (20%) Enterobacter aerogenes,

(12%) Klebsiella pneumoniae, 12 (8%) Progeus spp.
r Alcaligenes faecalis and three Psendomonas aeruginosa.

Prandzhev et al,(1980) stated that among the
eria isolated (subélinical mastitis (68%) of

77 cows of eight herds) 72%, were Staphylococcus spp.




14% were Micrococcus spp. and 8.4% were Sﬁéptococcus SPPe.

Verma et al. (1980) studied that the three
.~ commonest pathogenes isolated from subclinical mastitis

Icoﬁ milk samples were Staphylococcus aureus (34%),

Escherichia coli (27%), and S,epidermidis (23%). They

‘also isolated Alcaligenes faecalis (7%), Streptococcus

';1 dysgalactiae (5.5%), Micrococcus luteus (4%) and

Proteus morganii (4%).

Madariaga Aguilar and Lopez-Alva Rez (1981)
isolated organisms from milk samples giving reactions
of 3 + in California Mastitis Test. The organisms most

frequently isolated were, Staphylococcus aureus (27%)}) ,

Streptococcus agalactiae (19%), Bacillus spp. (other
ﬁhan Becereus) (12%), Str.epidermidis (9%) and Elcoli (9%).

Tessi et al.(1981) isolated Staphylococcus aureus

(54%) from 320 milk samples from mammary quarters of

cows representing 40 herds; Streptococcus agalactiae

Jj, from 23% and Pseudomonas aeruginosa from 13%.

Gonzalez et al,.(1981) recorded that the milk
samples from 300 quarters giving a positive CMT reaction
of 2 + or 3 + were cultured for bacteria, Isolations

were made of Staphylococcus aureus (43% of samples),

?_ Stagh. epidermidis (21%), Streptococcus uberis (19%),
',Str. agalactiae (13%), Stri dysgalactiae (9%)Corynebac-

~ terium bovis (7%), Coryynebacterium pyogenes (1.3%)

}t and Coliforms (1.7%).
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Char et al. (1983)analyzed 175 milk samples from
buffaloes with mastitis, bacteriologically between

1977-81 showed that Staphvlococcus aureus was the chief

pathogen (27%), followed by Streptococcus spp.(14%),

Corynebacterium spp. (10%), Staph. epidermidis (4%),

Diplococcus and Bacillus subtitis (each 3%) and Proteus

vulgaris (1%).

Rahman and Baxi (1983) studied various aspects
of Staphylococcal mastitis in bovines. A total 565 mastitis
milk samples of cows and buffaloes suffering from clinical
and subclinical mastitis were investigated bacteriologically
Staphylococci could bé isolated 61.,97% of bacteriologically
positive samples which proved to be the chief aetiological

agents of bovine mastitis in India.

Stem et al., (1984) stated that milk samples for
aerobic culturiﬂg were collected from 72 quarters of cows

with clinical mastitis that had not responded to

- intramammary antimicrobial treatment., Mastitis pathogens

~ were isolated from 56 samples (78%).

Rahman et al. (1984) examined 240 milk samples

 from 103 cows and 60 milk samples from 32 buffaloes for

bacteria. 95 (92,2%) cows and 22 (66.8%) buffaloes were
positive bacteriologically. Staphylococcus aureus

ff?S_cows, 36,4%; 11 buffaloes, 31,4%), Staph. epidermidis

(54 cows, 24.9%; 9 buffaloes, 25.7%) and Streptococcus




agalactise (36 cows, 16,6%; 1 Buffalog 2.7%) were most

frequently isolated. No mycoplasma was isolated.,

Aydin and Coskuner (1984) isolated 564 agents
from mastitis milk samples, 23% were coagulase positive
staphylococci and 7% coagulase negative staphylococci,

11% were Streptococcus agalactiae, 9% Streptococcus uberis,

2% Streptococcus dysgalactiae, 4% Streptococcus faecalils,

9% Escherichia coli, 7% Corynebacterium pyogenes and

some fungi were also isolated,

Fagliari et al. (1984) carried out comparison
were made between CMT results and baeteriological
examinations in 272 milk samples from crossbred cows
in Ilha Solteira sp. region of Brazil., In samples
cla.ssified as CMT +, ++, and +++, respectively bacteria
were detected in 22.4, 74.4 and 85.6% of cases.
Streptococci and coagulase positive stphylococci were

the most frequent isolates,
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PART - IV : TRE ATMENT 31

Sharma and Singh (1970) stated that comparison
of three proprietary intramammary infusions revealed that
Mastalone ( a combination of oxytetracycline, oleandomycin,
neomycin and prednisolone) was effective in 87%, Strypen
Forte (benzylpenicillin plus dihydrostreptomycin) in 70%

and Aureomycin (chlortetracycline) in 63% of cases,

Rosenzuaig and Mayer (1970) examined bacteriolo=-
gically individual quarters (including dry cows) of a
herdof 150 milking cows under poor management and milking
conditions. Each cow was again examined at drying off, afte:
which all guarters were treated, whether infected or not,
with 0.5 g. benzathine cloxacillin, and the teats were
dipped in 5,000 ppm iodophor, Further bacteriological
examinations were carried out 12-14 days after calving,
and a month after the last calving in the herd. The

incidence of Staph. aureus infection in the herd fell from

25% to 13% between the first and f£inal examinations. The
incidence of staphylococcal infection of the udder
decreased by 61% between drying-off and 12-14 days after
calving in treatéd cows and by 13% in untreated controls,
and the.incidence of new staphylococcal infection in the
same period increased by 4,.7% in treated cows and 22,3%

in controls.
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Bratlie (1973) carried out bacteriological
examination of milk samples from 746 dry cows, it revealed
that 240 (32%) were infected in one or more quarters;
the total infected quarters being 504 (52,5%). All the
four quarters of infected cows were treated with either
placebo, a combination of cloxicillin, neomycin and
hexachlorphane,or penicillin plus neomycin, Examined
four days after parturition, a cure rate of 59,7% was
detected in placebo treated group and 78% in the antibiotic
treated groups. At the same time new infections were

seen in noninfected quarters, as follows:

12,6% in placebo treated, 9.9% in antibiotic
treated and 5,9% in health untreated quarters, It was
suggested that only the infected quarters of dry cows
should be treated, except where infection was due to

beta-haemolytic streptococci.

Merck et al.(1974) carried out drying off half of
325 cows in three herds at the Max Planck Institute, with
the injection of 500 mg. benzathine-cloxacillin into each
teat canal. Bacteriological and cytological studies showed
that, in the treated group, the incidence of subclinical
mastitis after calving was reduced by 64% from the incidence
prior to drying off, while it increased by a half in the

untreated gooup. The number of infected quarters was
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reduced by 53% by the dry period therapy, and it cured
75% of the guarters which had been affected with

subclinical mastitis,

Dannemann (1974) carried out the trial in 18 herds
on cows which had shown raised cell counts on bucket
samples and/or bacteriological cultures from quarter
samples in the preceding lactation. Dry period therapy
was given to 79 cows (314 quarters) with benzathine
oxacillin, and to 79 cows (310 quarters) with benzathine-
cloxacillin, Bacteriological and cytological investigation
of milk from the treated quarters twe and six weeks after
calving showed clear and sustained improvement after either
treatment, with slightly more favourable results with

benzathine-oxacillin,

Roychoudhury et al.(1976) conducted a tfial with
Pendistrin-SH (squibb) in clinical cases of staphylococcal
mastitis; and found that a combination of procaine, benzyl
penicillin, streptomycin, sulphamerazine and hydrocortisone,
was 94-100% effective in coagulase positive staphylococcal
infection. In chronic cases due to mixed infection the
efficacy of the infusion was 33% to 55%., This less
effectivity was due to (i) resistance of the organisms
to the penicillin therapy which might develop from

injudicious, inadequate and repeated use of the druge.
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(2) Fibrosis and cellulitis in chronic infections which
might prevent infusion of the drug to the hidden foci

of infection and (3) Presence of mixed microbial infectionm
outside the spectrum of antibiotic activity of the
penicillin,

Bywater (1976) stated that, subglinical mastitis
may be treated during lactation by examining each quarter
bacteriologically to identify those infected and then
treating simultaneously with appropriate therapy. Though,
a more practicable approach to subclinical mastitis was
the use of therapy at drying-off as part of a control

programme,

Ungureanu et al,(1977) suggested therapy at
drying-off, involving the injection of six ml, (500 mg)
cloxacillin. The injection was given into 363 teat
canals, of which 139 were infected., It was observed that
a total of 303 were free of infections at tbe subsequent
calving and only 60 infected. The:e were 16% of new
infections. The efficacy of the treatment was greatest

against Streptococcus agalactiae and less against

Staphylococcus aureus.

Os et al.(1977) stated that the activity of the -

combination ampicillin + cloxacillin against Streptococcus

agalactiae was mainly due to ampicillin. Against

penicillin-resistant staphylococci, the activity of the




combination was mainly due to the activity of cloxacillin.,
Against the other microorganisms both compounds

contributed to the activity of the combination,

Nielsen (1978) carried out single intramammary
treatments of bovine mastitis with penicillin preparations
during lactation and at drying-off with seven
preparations and their curative effects, The efficacy of
seven commercial preparations was assessed in 693 cows
and 1,306 infected quarters (1,88 infected udder/cow).
Three preparations were of procaine penicillin, two of
potassium penicillin, one of benzathine penicillin and
one of penethamate hydroiodide., Different preparations
also contained streptomycin, neomycin and bacitracin,
Each preparation was used only once and only benzathine
penicillin-streptomycin was used at drying-off. Of the
total, 354 cows (51%) were cured (784 quarters, 60%)
after three menths. The average rate of cure was 54%
(range 40-95%) of cows and 34% (range 25% to 62%) of
quarters. The average cure rate in lactating cows was

60% and in drying-off cows 75%,

Kapur and Singh (197%5 reported that in 33 cows
and 26 buffaloes, 88 infected quarters were treated with
intramammary injection of Spiramycin, Pendistrin-SH,
Mastalone; or Omnamycin. Mastalone cured 15 to 17 treated

quarters, Corynebacterium pyogenes and Pseudomonas Spp.
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failed to respond to it. Spiramycin cured only 30 of

43 garters, amd Streptococcus agalactiae, Escherichia

coli and Pseudomonas spp. failed to respond.
Pendistrin-SH cured 12 of 14 quarters, one quarter

infected with Staphylococcus aureus and one with Bacillus

species failing to respond. Omnamycin cured 12 of 14
quarters, the two resistant infections being with Staph.

aureus and Elcoli.

Pearson and Mackie (1979) stated that 53% of
436 quarters responded to treatment, only 28% of S,aureus
guarters responded, There was little relationship

between in vitro sensitivity and cure rate.

Preez et al,(1981) treated the teat infections

of Staphylococcus aureus with 1 g, chloramphenicol (three

times at 12 hours intervals), it reduced infection rate

by 66% by 14 days after the last treatment. The same
treatment in subclinical reduced infections by 31%.,
Orbenin dry cow treatment, three times at 12 hours
intervals, reduced infections 81 and 80% respectively.

No chloramphenicol residues were detected in milk 12 hrs.
after the last treatment., After Orbenin dry cow treatment

residues were present in all quarters.

Poutrel and Rainard (1981) quoted that, selective
treatment of all cows with atleast 1 CMT positive guarter

at eight weeks before drying¢-off was suggested as the
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simplest and most economic treatment for herds with
a low mastitis infection rate., Systematic therapy was

recommended for herds with high infection rate.

Garcia Partida et al.(1981) used gentamicin in
the treatment of bovine mastitis, Out of 125 cases of
bovine mastitis (11 subclinical, 50 acute and 64 chronic),
100 cases were treated with 50 mg. gentamicin, 1 mg.
dexamethasone plus 1,00,00 i.u. procaine penicillin in
20 ml and 25 cases with 50 mg gentamicin, 1 mg
dexamethasone plus 125 mg trimethoprim. Subclinical
cases reveived a single dose, the remainder a second dose
at 18 hours and if necessary, a third dose at 24 hours,
After 30 days 91.2% were classed as "Cured"; all of
these were negative to the California Mastitis Test,
Results with the gentamicin/trimethoprim product were
superior (96%) to those of the gentamicin/penicillin
product (90%). Results were analysed in relation to the
infecting organisms; all of 19 cases of E.colli mastitis,

47 of 49 Staph. aureus, and 44 of 49 cases of

streptococcal mastitis were deemed cured.,

Becker (1982) tested a proprietary combination
of 200 mg ampicillin and 400 mg. oxacillin in 10mi. oil
suspension in 107 cows with 153 mastitis quarters in 45
housed dairy herds over a 13 months period. Secretions

became normal in 57% of cases within 10 days of the,
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conclusion of treatment. Only 11% of affected udders
remained diffusely indurated on palpation, though 54%

had been before treatment, Mastitis due to gram-positive

organisms responded more quickly to treatment then

other forms.

Hamaver (1983) treated acute bovine mastitis with
trimethoprim/sulfonamide intramammary. The nature,
actiology was investigated. In 86 cases involving 91
gquarters, Alternate cases received the experimental
trimethoprim-sulfonamide treatment (25 ml. i/v and
intramammary injection of a preparation in oil on two
successive days)., The remaining cases, for comparison
reweived the antibiotic treatments currently in use,
which included oxytetracycline, kanamycin, neomycin,
penicillin, streptomvcin and ampicillin., Judged by test
results two weeks later, 88% of the experimental groups

and 80% of the comparison groups were cured,

Storper et al,(1983) tested the efficacy of three
new intramammary antibiotic combination products in
eliminating streptococci and staphylococci from subclinically
infected udders of lactating cows, and the duration
of antibiotic residues in milk were determined. Products
tested were Amclox (75 mg, ampicillin sodium and 200 mg.
cloxacillin sodium), Kanapen (250 mg kanamycin sulphate

and 3,00,000 units procaine penicillin G), Ampicet
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(100 mg, ampicillin sodium and 200 mge. cephalothin
sodium). Each product was infused twice, with 24 hours
interval, into the quarters of the udder., The efficacy
of each of the products in eliminating streptococcal
infection was good and compared favourably with the
reported efficacy of products containing only penicillin
G, only cloxacillin or a combination of.ampicillin and
cloxacillin. With Amclox, the average cure rate of

Staphylococcus aureus infection was 47,5%, ranging

between 12.1 and 87.8% in three herds. Kanapen
eliminated 79.2% and 88.6% S.aureus cow infections in

two herds, Ampicet cured 66,0% of S.aureus cow infections
in five herds although in one herd only-ls.s% of the
infections were eliminated. Antibiotic activity was
found in milk upto 84 hours after Amclox therapy, whereas
the required milk withholding periods were 108 hours

and 48 hours after treatment with Kanapen and Ampicet,

respectively, (all in herds milking three times daily).

Trapecar et al.(1983) carried out a field trial
of "Kloksavet M" and "aAmpivet K" for staphylococcal and
streptococcal mastitis., “Kloksavet M" (PLIVA, Zagreb)
was An intramammary preparation containing 200 mg.
cloxacillin and 10 mg prednisolone, while "“Ampivet K"
contains 200 mg. ampicillin and 100 mg cloxacillin,

One tube was inserted into an affected guarter on three




successive days, 17 cows with Staphylococcus @ureus
mastitis, 5 with Streptococcus pyogenes and 6 with
S.uberis mastitis were treated with either preparatione.

The high efficacy of the antiblotic was confirmed,

singh et al.(1984) conducted a study to know
thé efficacy of cloxacillin (Orbenin-LA) alone had its
combination with ampicillin (Ampiclox L.C.) in acute
mastitis. Further they stated that, these drugs had not
been used routinely in our country and were still not
available as intramammary infusion. The Orbenin L.A.
was tried in 13 cases of acute mastitis and it was able
to cure 61.53% of the animals and 56.,75% of the guarters
treated. Ampiclox L.C. was tried in 12 cases and it
was able to cure nine cases completely and two partlye.
The percentage of cure was 75% of animals and 86,95%
of the quarter treated, Orbenin L.A. was able to
eliminate 54.83% of the staphylococci and 50%
streptococci whereas Ampliclox L.C. cleared 100%
streptococci, 90% staphylococci and 77.77% of E.coli

infections,.







MATERIAL AND METHODS

pairy unit of Bombay Veterinary College, Pérel:
Unit No.22 of Konkan Krishi Vidyapeeth at Aarey Milk Colony,
Goregaon; Cattle Brdeding Farms of the Bombay Gowrakshak
Mandali at Kandivali and Betegaon; as well as a few buffalo
stables at Malad, were selected for the study. These farms
had purebred and cross-bred cattle and/or Murrah buffaloes.
In all 166 animals and their 644 quarters, were
examined for mastitis. These farms and stables carried
systa%}c rearing of cows and buffaloes and were hygie@éally
managed., Hand milking was done twice a day.
History with relevant data of each animal like
breed, age and no. of lactations was recorded.
(Appendix No.1).
MATERIALS ¢
1) Modified California Mastitis Test (MCMT) Reagent.
It was prepared in laboratory according to Bhatnagar
and Mehrotra (1969).
2) Different Media were used for the isolation and
identification of organisms,
3) sbous 16 antibiotic and antimicrobial sensitivity
discs (Pasteur Biological Labs.) and Pivipol,
Betadine discs (Prepared in Laboratory) were used

for the sensitivity of organisms. (Appendix No.2).




4) Drugs used :=-
(1) Pivipol supplied by AR-EX Laboratories Pvt, Ltd,
(i1) Betadine veterinary supplied by Wockhardt

Pvt,Ltd,

(1ii) Tilox (Vet.) supplied by Wockhardt Pvt,Ltd,
(Iv) Mastalone for Mastitis (Pfizer).
(v) Pendistrin-SH Veterinary (Sarabhai).
(vi)  Albercilin Vet. (Albert).
(vii) Lykacetin - S (Lyka Labs.).
(viii) Terramycin (Pfizer).
(ix) Gentavet supplied by P.C.I. Pharmaceuticals
Pvt.Ltd,
(x) Antrima (May & Baker).

Thelr contents, dosages and duration of treatments

were given in Appendix No.3.

METHODS

The quarters were termed as left fore (LF), left
hind (LH), right fore (RF) and right hind (RH)., After
cleaning of udder, teats, and discarding first few strips,
the Modified €alifornia Mastitis Test was carried out at
the time of milking.

I MODIFIED CALIFORNIA MASTITIS TEST (MCMT)
Bhatnagar & Mehrotra (1969),

MCMT Reagent := Five hundred mg. of Det (Modern
soapless detergent manufactured by Swastik Household and
Industrial Products, Bombay-38) was added to 100 ml. of
distilled water and mixed well., 1.5 gm. of sodium hydroxide
and 10 mg., of bromo-cresol purple were added to the mixture

and mixed well to dissolve the ingredients and was stored
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in sterilized screw capped bottles.

Procedure :- About 3 ml, milk was drawn from each
quarter into each cup of the plastic paddle. Then 3 ml, of
MCMT reagent was poured in each milk sample and mixed gently
by slow circular movements of the paddle in the horizontal

plane for 10 to 20 seconds and results were recorded as

below:

1) No change in the MiXtUI€......sssesel-) Negative,

2) Mixture showing slight precipitate and gel which
dissolves later on, with continuous movement of the
paddleeessessscsscccccce 4 Suspicious,

3) Mixture showing definite precipitate and gel.....(+)
Positive.

4) Mixture showing thick gel formation which even

sometimes bulges the milk surfiaCeseceesess (++)

Highly Positive,

For present study only highly positive milk
samples were processed for cultural examination-Method of

Fagliari et al. (1984).

TT. CULTURAL EXAMINATION :-

From positive quarters about 5 c¢.c, milk was
collected aseptically into a sﬁiile test tube for cultural
examination., Milk was centrifuged at 2000 rpm. for 10
minutes., Supernatent was discarded. A loopful sediment
was inoculated on 5% bovine blood agar by streak method and
incubated at 37°c, for twenty four hours. If samples were
culturally negative at 24 hours, they were again incubated

for one more day.
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Identification of organisms was carried out by
colony characters, staining reaction and haemolysis,
Staining was done with Gram's staining and morphology,
arrangements etc. were observed.

For Staphylococcus spp: Coagulase Test (Finegold

et al,1978) was performed as follows:=-
Citrated rabbit plasma, 0.5 ml. of a 1:4 dilution,
in a small (12 x 100 mm) tube was inoculated heavily with

one or £two drops of an overnight culture of the organism

and incubated at 35% in a water bath. Complete or partial
coagulation in 1 to 4 hours, was interpreted as positive,

Typical strains of S.epidermidis and S. sgprophyticu
were coagulase negative, whereas pathogenic strains of
S.aureus were coagulase positive, _

For Corynebacterium sp. gelatin liquefication was
observed to identify Corynebacterium pyogenes.

For gram-negative rods, MacConkey's agar, Triple
Sugar Iron Media (TSI) were carried out to identify the
gen-us and species,

III, SENSITIVITY TEST:

Sensitivity test was carried out by paper disc
method as described by Finegeld et al, (1978). This test
can be performed easily and results can be obtained within
10=12 hours to determine the correct chemotherapeutic
approach to the treatment,

Culture was prepared in nutrient broth and directly
smeared on special medlia "Mueller-Hinton Agar" (HIMEDIA).
The discs were placed on inoculated plates. The plates
were incubated 12-18 hours at 37°c and sensifilvity results

were read according to the sensitive zones, (Appendix No.2).
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In most of the cases, antibiotics with a large
inhibition zone on agar were selected for treatment

(method of Weigt & Bleckmann 1978),

The antibiotics selected, their dosages and

duration of the treatment was as shownin Appendix No,3.

* Follow up &= After completion of treatment,
retesting with MCMT after 72 hours was done, From the
quarters which were found positive to MCMT, samples were
collected and again processed for cultural and sensitivity
tests; and treatment was given, This was cargied out till
all selected cases were found to be negative.

* Negative cases :- Negative cases at first MCMT;

Ist treatment; or later ones were selected randomly and their

milk samples were processed for cultural examination,




Fig-1- Showing Material required for MCMT and
collection of milk samples.

Fig -2- showing a method of collction of milk
sample for MCMT



Fig-3- Showing a negative MCNT reaction

Fig -4- Showing a highly positive (++) MCMT,
marked by an arrow.



Fig-5- Showing a method of cultural
examination

SHUBHANGI
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Showing a pattern of sensitivity test results with Pivipol
disc indicating the orcanisms being resistant.




Showing a pattern of sensitivity test results with Betadine
disc showing a clear zone indicating the organisms being
sensitive.

Showing .‘ mo-" e
pivipol, Betadine and Tilox




Fig-9-

Fig-10-
Showing intramammary infusion of Pivipol



Results




RE S ULTS

General Observations on Incidence of Bovine Mastitis :

We had studied the incidence of mastitis
(Epideomiological one aspect) on very limited number of
cattle and buffaloes so whatever our findings regarding

incidence of bovine mastitis were as follows.

l. Breed : In cattle, according to breedwise, Gir (41.86%)
Gir X Holstein Friesian crossbreds (50,94%) and Gir X
Jersey crossbreds (21.95%) incidence of mastitis was

recorded,

2. Age : After 8 years, incidence of mastitis increased

above 50 %, in cattle and buffaloes.

3. Number of Lactations : Out of 64 positive cases of

bovine mastitis, in various lactations, 26 cases were in

third and fourth lactations (40.62 %).

4. Number of Quarters : Incidence recorded as one quarter

infected (65 %), two (24 %), three (9 %) and all four (2%)
in cattle, while in buffaloes cases were wifh single

dquarter infections,

5. Type of Quarter : According to quarter types, incidence

of mastitis was found nearly equal in hind and fore
quarters in cattle, But in buffaloes, out of ten cases

of mastitis, nine were from hind quarters.,




Table 3 1 : Incidence of Subclinical mastitis
(Modified California Mastitis Test)

sr. No,0of Animals No.of Quarters

Farm

No. Total Positives Total Positives
1, Dairy Unit at BVC 11 7 44 9

\vagel. (63.64) (20.45)
2, Aarey Colony Unit 25 7 100 i b &

Hewge. \Cousks (28.00) (11.00)
3. Aarey Colony Unit 18 2 70 2

No.22 (Buffaloes) (11.11) (2.86)
4. Cattle Breeding 42 16 165 20

Farm, Kandivali

{Cowe) . (38,10) (12:32)
5. Cattle Breeding 56 18 209 33

Farm, Betegaon

LCova) . (32.14) (15.79)

Total 152 50 588 75

(32,89) (12,76)

( ) Figures indicate percentages.

Table : 2 : Cultural Examinations of Subclinical Mastitis,

Total ++ MCMT Culturally Efficacy
samples positive samples of MCMT

75 71 94,67 %
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Table ¢ 3 ¢ Clinical Mastitis Cases,

SEe i No.of No.of
e ey Animals Quarters
1, Dairy Unit at BVC (Cows) 2% 2%
2. Aarey Colony Unit No.22(Cows) 2 2
3., Cattle Breeding Farm, Betegaon 2 3
(Cows) .
4, Buffalo Stables at Malad. 8 8
Total 14 15

* 1 animal - 1 guarter culturally negative,

Table : 4 : Aetiology.

Ez: Organisms gaﬁggers Percentage
1. Coagulase positive staphylococci 35 35
2., Coagulase negative staphylococci 22 22
3, Haemolytic streptococci 3 3
4, Non-haemolytic streptococci 14 14
5. Corynebacterium pyogenes 9 9
6, mBacillus sppe. 5 5
7. Ejscoli, 3 3
8. Klebsiella spp. 2 2
9. Unidentified gram-positive rods v 7
Total 100 100

* Mixed infections in 15 quarters (17.65 %).




Table-5, "SENSITIVITY RESULTS"

- —_— - - - - —— - ———— e —— i —

ANTIBIOTIC POVIDONE IODINE
s— NY =
Ne, AM C A CX DX PX GM N ¥ 8 I OL oOX P ‘BA & Tr FIVIPOb EBTADIN
1% 5%
ORGANISM31 S 2 S i
1, Ceagulase _
Pesitive 19" 39 11 25 20 13 33 25 14 - = 24 713 § 14 '14 10 - - 1 -
staphylececci
2. Ceagulase
Negative 15 14 8 17 14 6 16 13 8 -« =~ 13 9 8 6 8 9 1 - 2 -
staphylececci

3. Streptececci 10 8 3 7 6 4 9 7 3 = = 6 €6 5 6 8 3 = 3 3 3

4, Cerynebacte.- 4 4 3 4 5 2 F= B 2 = = 5 1 4 5 - S T 1 - 5
rium pyogenes
6. E, celi, 2 2 - = 2 1 a2 - - - 1 e 1 3 2. 2 = - i 1
7« Klebsiella sppe-= 2 - - - - oy - - - - - - - 2 et e - - -
8, Unidentified
gram-pesitive 3 1 e 3 4 - 4 4 2 = - 4 4 2 1 2 3 = - - 1
reds, e -
TOTALs - 57 54 2959 52 26 178 65 30 O O 55 35 256 35 44 28 1 4 7 10
#* Antibietic shert forms : Pl,see APPENDIX NO. 2 * 3 = sensitive -~
—

* T = Intermediate,




According to sensitivity results for each type

of organism; first three antibiotics were recorded as

follows :

Table 3 6 : Antibiotics of choice for various organisms,

Sr,

Antibiotics

No Organisms : : F
ChbSEe 2RceRd Ehitde
1, Coagulase positive GM CX, N OL
staphylococci, (94.29) (71,43) (H<43)
(cz'57)
2. Coagulase negative CcX GM AM
staphylococei., (77.22) (72.73) (68,18)
3. Streptococci AM GM S
(58.82) (52.94) (47,06)
4, Corynebacterium N GM DX,0L,BA
Eyogenes (88.89) (77.78) (55,56)
Se Bacillus spp. N, GM c, s,aM CX
(100) (80) (60)
6. g# Coli, BA, GM - o
(100)
7. Klebsiella spp. c, 3 - s
(100)
8. Unidentified gram- DX, N, P, —— S
positive rods, GM, OX
(57.14)

* BAntibiotic short forms : Pl.see Appendix No,2

( ) Figure shows percentage,
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Five antibiotics of choice for treatment of

Bovine Mastitis.

Gentamicin
Neomycin
Cloxacillin
Ampicillin

Oleandomycin

Figure shows percent sensitivity of organisms

to antibiotic,.

Five antibiotics to be chosen as a last resort

(78
(65
(59
(57

(55

%)
%)
%)
%)

%)

FOr the treatment of Bovine Mastitis.

Penicillin
Furazolidone
Tetracycline
Chlortetracycline

Nitrofurantoin

Figure shows percent resistant of organisms to

antibiotic,

(75
(74
(72
71

(70

%)
%)
%)
%)

%)
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Table : 7 ¢ Treatment,
STe Antimastitis No,of No,of Efficacy
No. preparations quarters quarters %
treated cured,
1. Tilox-vet 31 26 8387
2. Gentavet 16 16 100,00
3¢ Lykacetin-S 7 7 100.00
4, Terramycin 6 5 83,33
Se Albercillin 5 4 80,00
6. Mastalone 4 4 100,00
7e Pendistrin-SH 2 2 100,00
8. Antrima 2 2 100,00
Total i A 66 90,41




REPEAT CASES 3

Incidence of repeat cases (which did not respond

to the treatment) was 13,73 % animalwise and 9,59 %

quarterwise ( Taet-8).

TREATMENT WITH POVIDONE IODINE 3

There was not a single reference available,
regarding treatment of bovine mastitis with povidone

iodine,

Pankey et al. (1983) tried povidone iodine as a

teat dip under experimental challenge to Sfaphylococcus

aureus and Streptococcus agalactiae,

Literature on Betadine (5 % povidone iodine) and
Pivipol (1 % povidone iodine) stated that, it could be
used in treatment of mastitis. In case of 'Betadine' a
dose of 10-20 ml, per quarter as intramammary route was

suggested but the course of treatment was not mentioned.

Though the sensitivity test for Betadine and
Pivipol was carried out, the treatment was not given on
the basis of sensitivity as the test results were not

standerdised,

In:this study povidone iodine was used in different
doses and different durations of treatment., The detail

treatment record is presented in Table=9y¢

MILK YIELD : After the treatment, there was no appreciable

difference in milk yield of cattle and buffaloes,




NEGATIVE CASES 3

Negative cases at first MCMT; Ist treatment; or

later ones (Total 15 cases) were selected randomly and

their milk samples were found to be culturally negative,




TABLE=B.

. 2
1 Case No. Est Cultureal Sensitive Treatment [ind Sensitive Trestment [Ilrd Cultural Sensitive Trestment IVEh MCMT
NO. FARM Quarzter & ! Results, To with Cultural Te with MCMT Results To with Rasults &
Typa of Mastitis, Rasults. Results. Ramarks .

1+ Dairy Unit at EHE RF Ronhesemaytic AM,N,C,CX, TILDX Coryneba- N,QL,P,C, LYKACE~ NEGATIVE = - - -
. Stren ~e 3 X
B.V.C., Paral. eclinical. D R ERuY D CIEI UM GM,S,HA,  TIN-S
+Bacillus spp. SR ENEY
2. Aerey Colony, bid.L*, Nonhaemaolytic AM,A,DX, TERRA- Comgulase A,BX,TE, -t NEGATIVE - - - -
e ’ S : N, P,GM, A C,GM,OX,
Unit No.22, Subclinical Streptococcus Oi,g,sﬁ. HYCIN, . HNegative BA.
Garegeon. SEP. Staghilﬂ—-

coCccus sp.

3. Cattle Breeding Veepa-III Corynehacte- AN, A, DX, Corynebac- N,DL,GM, MASTA- POSITIVE Cozynebs- DX,N,DOL, GENTAVET Quarter driaq
Farm, Kandivali. LH, Sub=- xium pyogsnes M, P.C,CX,  71L0X  tarium 0X,BA. LONE.  (CLINICAL ctrium TE,CX, fibrosed &
clinienl, GM, 5. pycgoenes. with CASE), pyogenes GM, OX. na milk
Terzamy- production.

cin 20ml.

I/M-5 days.

4. Cattle Breading Tora-II, RH Coagulase AM, N, FD, ALBER- Congulasa oL, kD, L, GENTAVET NEGATIVE - - - -
Farm,Beteanan, _Subeclinical pesitive C,GM. CILLIN, positive CX,GM,
Staphylococcus Stephyla- BA.
8p. COCCUS SP.
5. =" Krishne-TIT, - AM, A4 DX, TILOX =" BL,fb,C, - =" - - - -~
AF, Sub= N, OL,CX, CX,GM,FX,
elinical, GH,0X,S BA.
6. = Vanhala-11 S AM,N,OL, TILOX L A,DX%,N,OL, MASTA- = = = - i
' RH, Sub= P,FD,CX, TE,FD,C,  LONE.
clinical. GM,5,FX, 0x.
BA. !
Tis - Asha-111 afe AM,A,N,TE, TILOX M B TELGH GENTAVET  -*. - - - -
LF, Sub- FD,CX,GM, Bacillus (both
clinical, oxX,FX. ap. cultures)

* Antibiotics ehart forms 1 Pl, see APPENDIX NGO, 2. ® Trootment 1t Pl., see APPENDIX NOD. 3.




Table-9.

TREATHMENT RECOAD wWiTH POV IDONE 10DINE

normal milk was produced.

Dose per Species Type of No.of Side effecta and/or After 72 hrs. REMARKS
NO. PREPARATION quartor. Duration L ne. Mastitis. quar- Results, MCMY Results. >
tors.
| Pivipol 20 ml. 1 day Cows Subclinical | lntense irritetion ohserved, Avoid treatment with povidone
hiodad, (2} Mastitis. I on an average 30% milk yield POSITIVE iedine in subclinical mastitis
2. Setadine 10 ml 1 day Cows - { decroased. After 4 to 3 days in cows. Theses cascs were treated
Badad: (1) | milk yield come to normal. with respective aentibiotics after
cultural and sensitivity teats
and cured.
3. Pivipol 10 ml. 3 days Buffalc Subelinical Mo irritation,no deprsssion | Fevidone iodine preparstions, can
b.i.d. {1) Mastitis, in milk yield. | be used in trestment of subclinice
4. Hotadine 10 md. 3 days duffalo - Slight irritation but no | NEGAT IV S mastitis in huffaloes.
b.i.d. {1) depression in milk yisld, | '
5. Pivipol 10ml., 5 days Cow Clinical Quarter was dried complstaly. - -
0.,i.d. (1) HMastitis.
" 6. Betadine 10 ml. S~days Cow - - - Cow was pragent, After partura-
Oadadi (1) 5 tion milk was completely normal
snd MCMT negative,
7. Pivipol 40 ml. 2 days Buffalo Clinical No discharges was observed - The querter dried as expected.
o.i.d. (1) Momotitis, after IInd troetmont. It wan not responding to eny
antibiotic therapy.
8. Pivipol 20 ml. 3 daya Cow (1) Clinical No {rritation w#n obmerved NEGATIVE It can be used in tho cases of
g i 2
:E:l?;id mifzd&an Maptitis, and bleeding stopped on 2nd blood in milk.
L Jrd day culturelly day. After 3rd troatmont
o.i.d. nogotive.

ol
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Discussion
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Tt is assumed that, the managemental factors are
more important rather than breed as reported by Yurkov (1977)
and Verﬁa (1978) . However, the current investigations
revealed that breed also leads to a little variation in the
incidence of subclinical mastitis, as the incidence was
found to be comparatively high in Gir cows and also in
Gir X Hokstein - Friesian crosébreds as: compared to Gir X
Jersey crossbreds., The reason for this could be attributed
to the teat shape and anatomy of the teat canal (Blood et al.
1983), As far as the shape, is concerned cylindrical shaped
teats had a significantly higher incidence of mastitis

»

(Rathore, 1977).

Besides this the incidence was found to be more
in older cows - . which is in agreement with the findings of

Blood et al.(1983).

It was found that, the incidence of mastitis was
comparatively high in the third and fourth lactations among
the 166 cases studied., These findings are in accord with

b
the f£indings of Kapur and Singh (1978).

The study of number of quarters infected indicates
that, single quarter infections were common in cows, but the
findings of this study are different from the findings of
Rahman et al.(1984) who noted that infectiensf%ll four quarters

were common in COWS,




As to the type of quarter, the incidence was almost
similar in hind quarters and fore quarters in cattle, however,
this is not in agreement with the findings of Singh and
Baxi (1980) who have reported that hind quarters were more
infected (58.48%) than fore quarters., In case of buffaloes,
hind quarters were more infected and these observations are

b
similar to those of Kapur and Singh (1978).

Bhatnagar and Mehrotra (1969) employed Modified
California Mastitis Test (MCMT) for the diagnosis of
subclinical mastitis. They recorded the efficacy of MCMT
to be 94,3% as ascertained by cultural examinations. In the

present study, the MCMT was found to be 94,67% efficient,

The pathogenic bacteria were isolated from 94.,67%
of the quarters showing ++ (Highly Positive) MCMT reaction
where as similar investigations conducted on +++ CMT
reaction and cultural examinations by Egan (1982) and
Fagliari et al, (1984) revealed that 76.3% and 85,6% of

quarters respectively, showed pathogenic bacteria.

Rahman and Baxi (1983) studied various aspects of
staphylococcal mastitis in bovines, Staphylococci were
isolated from 61,97% of bacteriologically positive samples
which proved that staphylococci were the chief aetiological
agent of bovine mastitis in India, Our findings are in
agreement with this, as staphylococci were isolated from

57% of bacteriologically positive samples,




Among the antimicrobials examined for sensitivity
test, it was remarkably noted that, none of the isolates
were sensitive to nystatin. Contpary to this, Yadav et al
(1972) have found that 51,9% coagulase positive strains

of staphylococci were sensitive to nystatin.

Chakrabarty and Hazarika (1972) observed
antibiotic sensitivity of a total of 185 strains of
pathogenic microorganisms isolated from bovine mastitis
cases. 30% strains were resistant to penicillin, 35%
to streptomycin, 17% to oxytetracycline and 1.6% to
chloramphenicol; all of them were sensitive to
chlorotetracycline and tetracycline., But in contrast with
above observations, in present study, out of 100 strains
of pathogenic microorganisms 75% were resistant to
penicillin, 72% to tetracycline, 71% to chlortetracycline,
65% to oxytetracycline, 54% to streptomycin and 46% to
chloramphenicoi. This may be due to more strains

developing resistance to routine antibiotics.

Observations of Verma and Mishra (1977) revealed
that, staphylococcal strains were sensitive to furazolidone
(88.6%), chloramphenicol (75.9%), penicillin (74.6%) and
streptomycin (62%). But these findings differ from the
present study which revealed that staphylococcal strains
were sensitive to furazolidone (33,33%), chloramphenicol

(58%), penicillin (23%) and streptomycin (39%) .
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This might have resulted from constant and
indiscriminate use of tetracyclines, strepto-penicillins
nitrofurans for the treatment of bovine mastitis for the

last decade,

In the present study, gentamicin showed highest
inhibitory effect (78%) on different strains. The similar
findings were noted by Kormendy (1977) who stated that,

out of 205 strains, 199 were sensitive to gentamicin.

Singh et al.(1984) noted that Ampiclox L.C. was
86.95% effective in the quarters treated, which is similar
to 83.87% efficacy of Tilox in present study. (Both

preparations have same contents).

The activity of the combination of ampicillin +
cloxacillin against streptococci was mainly due to ampicillin,
Against penicillin resistant staphylococci, the activity
of the combination was mainly due to the activity of
cloxacillin., Against the other microorganisms, both

compounds acted synergistically, (0S et al.1977).

Vangelov (1982) observed that 12,00,000 i.u, of
gentamicin sulphate intramammary was well tolerated in
cows and stated that it was the drug of choice of acute
mastitis and where desired, for a shorter period of
excretion in the milk. In present study, intramammary
infusion of 50,000 i,u. (50 mg) gentamicin sulphate was
given and was found to be 100% effective. It did not

exihibit any side effects.
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There was little relationship between the in vitro
sensitivity and cure rate as noted by Pearson and Mackie
(1979), however, the present study showed that, treatment
response appeared to agree with the results of
susceptibility test (90.41%). These findings are similar
with the findings of Anderson et al.(1982) and Hamir

et al,(1980).

In olden days tincture iodine was injected with
glycerine to create chemical mastitis whenever the quarters
were to be dried off and rendered functionless. The new
products of povidone iodine (Betadine & Pivipol) are
nonstaining, nonirritant and having multipurpose
microbicidal action against bacteria, fungi, protozoa,
yveasts and viruses. However, in present study irritation
was observed specially in cows while treating subclinical
mastitis, This product was found to be very useful in the
clinical cases which do not respond to antibiotic therapy
as well as for drying-off the guarters in chronic cases
of mastitis at higher dosages. Blood in milk can also
be treated successfully. This study was limited to very
few cases and it is felt that this study should be carried

out further to establish its exact use in bovime mastitis,

In present study, milk production did not increase
appreciably after the treatment. Similar findings were
noted by Morris (1973) and Jacob (1980) who stated that,

when infections were successfully treated during a lactation,




the yield did not return to normal unti| the next lactation,

Among the cases showing positive MCMT inspite
of treatment, one cow infected with Corynebacterium
pyogenes did not respond to any treatment, Similar
findings were recorded by Blood et al.(1983) that, even
with intensive therapy at least 50% of the quarters are
rendered useless and many of those which respond are
greatly reduced in productivity. In similar manner,
seffner (1982) stated that full recovery was never observeq

in mastitis due to €orynebacterium pyogenes.




Summary
-~ And
Conclusions
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Ty Epidemiology : Incidence.
s Breed : Gir and Gir X Holstein Friesian cross-

breds had higher incidence of mastitis than Gir X Jersey

crossbreds,
25 Age : After eight years of age, incidence of

mastitis was found to be increased above 50%, in cattle

and buffaloes,

3. Number of lactations : There was higher incidence

of bovine mastitis in third and fourth lactation.

4, Number of cquarters : In bovine mastitis, single

quarter infections were more common than two, three and

four cquarters infections.

5¢ e of arter In buffaloes, hind quarter

infections were more common than fore quarter infections.

6. Subclinical mastitis ¢ Incidence of subclinical

mastitis was recorded as 32,.,89% animalwise and 12,76%

gquarterwise,
5 4 o Modified California Mastitis Test :

On the basis of cultural tests, efficacy of MCMT
was found to be 94.67% when ++ milk samples were studied.

III. Cultural examinations:

The chief aetiological agent of bovine mastitis
was coagulase positive staphylococci (35%), followed by
coagulase negative staphylococci (22%) and streptococeci

(17%) «
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Iv. Sensitivity Test :

Microorganisms were found, highly sensitive
to gentamicin (78%), neomycin (65%), cloxacillin (59%),
ampicillin (57%) and oleandomycin (55%). Microorganisms
were found highly resistant to penicillin (75%),
furazolidone (74%), tetracycline (72%), chlortetracycline

(71%) and nitrofurantoin (70%).

Ve Treatment $

Tilox vet, (ampicillin + cloxacillin) was found
to be 83,97% effective and Gentavet (gentamicin) was

found to be 100% effective, quarterwise,

VIi. Repeat cases

Incidence of cases which did not respond to the
treatment; was 13,73% animalwise and 9.59% quarterwise.
In all, seven cases repeated and out of this six responded
to second treatment and one mastitis case due to

did met respond 4o third
Corvnebacterium pyogeneshtreatment and resulted into

permanent loss of that quarter,

VII. Treatment with povidone iodine :

This chemotherapeutic agent was found to be very
useful in clinical cases which did not respond to antibiotic
therapy as well as to dry off the quarters in chronic cases

of mastitis,




VIII, < Milk vield s

After the treatment, there was not appréciable
difference in milk yield of cattle and buffaloes, during

the same lactatione.
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Breed, age, number of lactations, number of
quarters and type of quarter of the animals have bearing

on the incidence of bovine mastitise.

The MCMT reagent is economical and can be prepared
in laboratory or in any dispensary. The reagent is
94,67% efficient in highly positive milk samples of

subglinical mastitis.

It was observed that, the chief aetiological

agent was staphylococcli followed by streptococci,

The microorganisms were found highly sensitive
to gentamicin, neomycin, cloxacillin, ampicillin and
oleandomycin, while they were highly resistant to
tetracyclines, streptopenicillins and nitrofurans.
This concludes that routine antibiotic preparations
available in the market are of little use as they contain

streptopenicillin, tetracycline and nitrofurans.

New preparations- Gentavet and Tilox were found

hal
to be very effective in the treatment of bovipie mastitis,

This study has shown thalt 13,73% cases did not
respond to first treatment, To ensure whether the animal
is responding to the treatment or not, MCMT should be

repeated 72 hours after last treatment, As a follow-up.




they must be treated according to cultural and sensitivity
tests., Those ca-ses which do not respond after third

treatment, their fate should be decided, on economy.

In treatment with povidone iodine 1% and 5%
were tried in some clinical and subclinical cases,
the response was inconclusive., So more research has

to be carried out to decide its exact use.

After the treatment of bovine mastitis, there

are little chances of increase in milk production during

the same lactation.




Bibliography




— e e G s Mm G S Meem s e e

Anderson, K,L,; smith, A.,R,; Gustafssen, B.,K.; Spahr, S.L,
and Whitmere, H,L, (1982), Diagnesis and
treatment of acute mastitis in a large dairy herd,

J. Am, Vet, Med, Ass, 181 : 690 - 693,

Aydin, N, and Ceskuner, M.R, (1984), Iselation and
identificatien of aerebic and fungal erganisms
causing clinical and subclinical bevine mastitis
in the Ankara regien and antibietic sensitivity
tests, Vet, Bull, 54 : 4926,

Babu, T.S.; Pargaenkar, V.,N,; Murthy, K.G. and Rae V.,P,
(1979) .Study of antibietic sensitivity pattern
of mastitis milk, Indian Vet, J, 56 3 211 -~ 213,

Bailey, W.R, and Scett, E.,G, (1966), Diagnestic
Micrebielegy, Secend Editien : PP, 267,

Bakken, G, (1982), Subclinical mastitis in Nerwegian
dairy cews, Prevalence rates and epidemielegical
assessments, Vet, Bull, 52 : 1023,

Batra, T.R.; Nennechke, B.,J,; Newbould, F,H.,S. and Hacker,
R.,R. (1977), Indidence of clinical mastitis in a

herd of Holstein cattle, J.Dairy Sci, 60 :
1169 - 1172,

Becker, K, (1982), Field trial of a cembinatien ef ampicillin

and Oxacillin in clinical mastitis,
Vet, Bull, 52 ¢ 6752,

Bhatnagar, R.N, and Mehrotra, P,N, (1968), In¢idence and
etieolegy of subclinical mastitis in cattle in
Ra jasthan, Indian Vet, J, 46 : 106 - 111,




69

Bleed, D.C.; Radostits, O,M. and Hendersoen J.A. (1983),
Veterinary Medicine, Sixth Editien. PP,
451 - 453, 470, BLBS and Bailliere Tindall,
Bezhkeva, G. (1973), Bevine mastitis under conditiens ef
jntensive husbandry, I, Distributien and ferms

of mastitis, Vet, Bull, 43 : 4346,

Bratiis, O, (1973), Dry cew therapy. Vet, Rec, 93 : 430 - 431,

Broeks, B.W.; Barnum, D,A, and Meek, A.H. (1982), A survey
of mastitis in selected Ontarie dairy herds,
Vet, Bull, 52 & 5333,

Bryant, M,C, (1981), Laberatery centrel of antibacterial
chemetherapy., First Editien, pp, 56 - 57,
Wright, PSG -~ Bristel, Lenden, Besten,

Bywater, R,J, (1976), Antibietics and mastitis. Vet,
Annual, 17 s 55 - 58,

Chakrabavty, A.K. and Hazarika, R.N. (1972). Antibietic
sensitivity of micreorganisms iselated frem
bevine mastitis cases in greater Gauhati area,
Assam, Orrissa Vet, J. 7 : 145 - 148,

Char, N.L.; Rae, P, and Rae, P,V.R, (%4983), studies eon mastitis in
buffalees, Livesteck Adviser, 8 : 19 = 22,

Daniel, R,C,W.; O'boyle, D,; Marek, M,S., and Froest A.J.
(1982), A survey of clinical mastitis in Seuth
and Bast Queensland dairy herds, Vet, Bull, 52 : 6750,

Dannemann R, (1974), Trial te impreve udder health by
drying off dairy cows with benzathine - exacillin
and benzathine - clexacillin,
Vet, Bull, 44 : 2094,

Egan, J, (1982), A study of quarter milk samples from lactating
cews in the Dublin area using the Califernia
M astitis Test, Vet, Bull, 52 : 4330,




70

Fagliari, J.J.; Lucas, A, de and Ferreira Neteo, J.M, (1984),
Bevine mastitis : Cemparisien of Califernia Mastitis

Test and bacterielegical examinatien,
Vet, Bull, 54 : 3130,

Finegsld, 5.M,; Martin, W.J. and Scett, E,G. (1978),
Bailey and Scett's Diagnestic microbiolagy.
Fifth Bditien : pp. 125, 391 - 397, The C,V, Msby
Company, Saint Leuis,

Fuh, Tsu = Huei, and Chang, Cheng-Hung. (1971), Pathegenic
bacteria in the bevine udder, Vet, Bull, 41 : 2213,

Garcia Partida, P,; Prieto Mentana, F,; Gutierrez Panizoe, C.
and Genzale Cerdere, J.,M, (1981), Gentamiciﬁfin the
treatment of bevine mastitis, Vet, Bull, 51 : 5491,

Gil, T.C. (1978), Subclinical bevine mastitls, I study of a
dairying regien of seuthern Cerdoba Prevince,
Argentina, Vet, Bull, 48 : 2144,

Genzalez, R,N,; Giraude, J,A., and Busse, J.J, (1981),
Investigatien of subciinical mastitis (in Argentina).
II Bacterial agents, Vet, Bull, 51 : 5488,

Hamauer, G, (1983), Intramammary treatment of acute bovine
mastitis with trimetheprim/sulfemamide,
Vet, Bull, 53 : 4466,

Hamir, A.N.; Gehring, W, and Muhammed, S,I, (1979), The incidence
of bevine mastitis in Kenya, Vet, Bull, 49 : 3061,

Hamir, A.N,; Gehring, W. and Muhammed, s5.I. (1980), Centrel ef
subclinical mastitis by intramammary antibietics infusien
during lactatien (biitz therapy) in Kenya,
Vet, Bull., 50 : 3919,




Havelka,

Havelka,

Havelka,

71

B, (1977, a). Antibietic sensitivity of Strepteco-
ccus agalactiae and Staphylececcus aureus strains
in Slevakia in 1975, Vet, Bull, 47 : 5458,

B, (1977, b). Aetielegy of mastitis in dairy cows
in Slovakia in 1975, Vet, Bull, 47 : 5468,
B. (1923), Antibietic resistance of the commenest

bacterial agents causing bevine mastitis in the
peried 1979 - 1981, Vet, Bull, 53 s 6980,

Hegemann, E, (1978), Mastitis situatien in dairy herds,

Higgins,

II. Bacterial centaminatien of the mammary
glands, Vet, Bull, 48 s 57,

c.w. (1981), survey of dairy cew wastage
1978/79, Vet, Bull, 51 3 6367,

Heare, R.J.T. and Barten, M.D, (1972). Investigatiens in

mastitis prebiem herds. I. Bacteriolegical
examinatien, Austr, Vet, J. 48 3 657 - 660,

Jaceb, A, (1980), Influence of treagment of subclinical

mastitis in the dry peried on milk yield in the
subsequent lactatien, Vet, Bull, 50 s 2644,

Jamkhedkar, P.P.; Varaya, N.A.s Kadvekar, L.,K, and

Kaloeorey,

Markibhavi, G.R. (1969). Antibietic sensitivity
of streptececci frem buffale-cow udder,

Indian Vet, J, 46 3 830 = 831,

D.R.; Purehit, J.H., and Dholakia, P.M, (1984),
Studies on the incidence of subclinical mastitis,
its aetielegy and in virte sensitivity of
iselated. Vet, Bull, 54 : 2364,

Kapur, M.P. and singh, R.P. (1978, a). Treatment of clinical

mastitis : a comparisen of four different
formulatiens. Indian Vet, J. 55 : 320 - 325,




Kapur, M,P, and singh, R,P, (19?8, b), Studies on clinical
cases pf mastitis in cews, buffalee®s and geats
in Hariyana state, Indian Vet, J, 55 ¢ 803 - 806,

Kapur, M,P,; singh, R,P., and Khanna, B.,M. (1978), In vitre
chemetherapeutic sensitivity of micreeganisms
iselated frem clinical cases of mastitis in dairy
animals, Indian Vet, J, 55 : 848 = 852,

Kehler - Sameuilidis, G, (1977), Staphylececci ef the
udder in cattle, Vet, Bull, 47 : 5459,

Kehler -~ sameuilidis, G. (1978), Ceryneferm bacteria of
the bevine udder, Vet, Bull, 48 s 4096,

Kermendy, B, (1977), Therapeutic value of gentamicin in
the treatment ef mastitis,
Vet, Bull, 47 : 4857,

Kral, J.; Bastar, M,; Benda, I.,; Tlusty, A.; Kral, P.
and skardeva, O, (1973), Evaluatien of the
taberatery diagnesis of bevine mastitis in the

years 1965-68, Vet, Bull, 43 : 4845,

Madariaga Aguilar, O.E., and Lepez - Alva Rez, J, (1931),
Bacteria associated with beovine mastitis in
Mexice and their sensitivity te chemetherapeutic
agents, Vet, Butl, 51 : 2221,

Mc Donatd, J.S5.; Mc Denaid, T.J, and Andersen, A.J. (1977)
Antimicrebial sensitivity of aerobic gram - negative
reds isolated from bevine udder infectiens,

Am, J, Vet, Res, 38 : 1503 - 1507,

Mc Denald, T.J.; Mc Denatd, J.5. and Rese, D,L. (1870),
Aerobic gram - negative rods iselated from
bevine udder infectiens, Am, J, Vet, Res, 31 3
1937 - 1941,




Merck, C,C.,; Dannemann, R,A, and Raack, C, (1974),
Drying off of dairy cows with clexacilltin
benzathine, I, Effect on the state of health
of the quarters, Vet, Bull, 44 : 4296,

Misra, D.>. (1978), Bacterial buffale mastitis,

Vet, Buit, 48 : 4776,

Misra, P.K,; Panda, S.,N, and Misra, S.K, (1973).

In vitro sensitivity of bacteria isolated
from bovine mastitis te different antibietics,
Vet, Buii, 43 3 45,

Misra, P.K.; Panda, s.N. and Misra, s.K. (1974).
Incidence and aetielegy of subclilinical bevine
mastitis in Orissa, Vet, Buil, 44 : 2682,

Merris, R,s. (1973). The depressien of quarter miik yieid
caused by bevine mastitis, and the respense of
yvieid te successful therapy,

Austr, Vet, J, 49 : 153 - 156,

Muiier, R, and Thaller, M. (1979), Antibietic resistance
of mastitis pathegens, Vet, Buii 49 : 3333,

Nieisen, u,E, (1978), single intramammary treatments
(ef bevine mastitis) with peniciiiin preparatien
during tactatien and at drying off., Curative effect
of seven preparations, Vet, Buii, 48 : 1139,

Neori, s,I, and Taure, P, (1979) Incidence and extent of
subclinical mastitis due to staphytiecaccus,
Indian J, Dairy sci., 32 : 82-83,

Orieva, E_,P, (1983), sensitivity te antibietics of
microorganisms associated with bevine mastitis

(with special reference te gentamicin, Kanamycin,
erythromycin, neomycin, tetracyciines and
penicitiins) Vet, Buii, 53 3 4457,




Os, J.u. van, Keff, B,C,B, - D, and Kraan, H,P,M, (1977).
Comparative in vitro studies of a number of
anti - mastitis antibietics, vVet, Bull, 47 : 56,
Pankey, J.W.; Philpet, W.,N,; Beddie, R,L, and Watts, J.L,
(1983), Bvaluatien of nine teat dip formulatiens
udder experimental challenge te staphylococcus

gureus and streptececcus agalactize,

J, Dairy Sci, 66 : 161 - 167,

Park, C.K. (1980), Gram - negative bacilli iselated from
bevine udder infectiens, Vet,Bull, 50 : 2649,

Pearsen, J.K.L. and Mackie, D,P, (1979), Factors asseciated
with the occurrence cause and oeutceme of clinical
mastitis in dairy cattlie, Vet, Rec, 105 : 456 - 463,

Peutrel, B,A, and Rainard, P, (1981), Califernia Mastitis Test
guide of selective dry cow therapy.

JVEESBUYLy 5l 5 1189,

Prandzhev, I,; Tselev, S5.; Marinkev, T,A., and Vitkev, M,
(1980), Distributien and forms of symptemless
(subclinical) mastitis in cows in Bulgaria,

Vet Bull, 503 :7179;

Preez, J.H. du; Deventer, I. van, and Herbst, M, (1981),
Antibietic teat camal therapy in lactating cows,
Vekr, Bull, 51414753,

Rahman, H, and Baxi K.,K, (1983), Studies on staphylececcal
mastitis in bevine, Indian Vet, J, 60 : 865 = 869,

Rahman, H,; sambyal, D.S., and Baxi, K.,K, (1984), Incidence
and aetielegy of subclinical mastitis in cows
and buffalees in Punjab. Vet, Bull, 54 : 535,




Rathere, A.K. (1970), The influence of age and mastitis en
the selids - net - fat centent of milk in cattle,
Brit, Vet, J., 126 pp, XVI - XVII,

Rathere, A.K. (1977)., Teat shape, preductien and mastitis in
dairy cows, Vet, Bulil, 47 : 3023,

Rejo Vazquez, J.; “ernandez Diez; M. and Aller Gancedo, J.M.
(1979), study eof subclinical bevine mastitis
(in Leen, spain), Vet, Bull, 49 : 5128,

Resenzuaig, A, and Mayer, E. (1970), A nete on dry cew
therapy in an Israeli dairy herd,

Vet, Rec, 87 : 409 - 410,

Roychendhary, G.K.; Kalita, C.C, and Roychendhary, R.K,
(1976), Trial with Pendistrin - SH (squibb) in
clinical cases of staphycoccal mastitis,

Indian Vet, J. 53 : 635 -~ 636,

Ruffe, G.; Sangiergi, F.; Meller, F, and Gavazzi, L, (1979),
The influence of the animals' age and the peried of
lactation on the celit ceunt of milk,

Vet, Buli, 49 : 6490,

Rupasinghe, T. and Kulasegaram, P. (1981). Incidence and
aetielogy of subclinical mastitis in cows in
shri Lanka, Vet, Bull, 51 : 6582,

Seffner, W, (1982), Regeneratien in the cows udder follewing
Mastitis, Vet, Bulil, 52 : 2219,

Sharma, R.D. and singh, R,P, (1970), A comparisen of
intramammary infusiens in the effective treatment
of bovine mastitis under similar cenditiens,

J., Res,, Ludhiyana 7 : 278 = 282,




simetski, 0.A., (1970), sensitivity te antibietics of
staphylececci and streptececci iselated from
cews with mastitis, Vet, Bull, 40 s 23,

Simetski, 0.A. (1982), How oftem is it necessary te test
mastitis for sensitivity te antibietics?
Vet, Bull, 52 ¢ 62,

singh, K.B. and Baxi, K.K. (1980) Studies on the incidence
and diagnesis of subclinical mastitis in milch
animals, Indian Vet, J, 57 3 723 - 729,

singh, K.B,; Randhawa, S$.S.; Nauriyal, D.C. and Sidhu, S.S.
(1984), Clinicali =fficacy of Orbenin L,A, and

Ampiclex L.,C. in acute mastitis, Paper presented

in 3rd Annual cenventien of the Indian Seciety
for Veterinary Medicine - 6 - 3 Sept,, 1984 at
Bhubaneswar,

singh, W,; sharma V.K.; Rajani, H.B, and sinha, Y.R,
(1982), Incidence, ecsnemy and test efficacy of
subclinical mastitis in dairy animals,
Indian Vet, J. 52 s 693 - 696,

slavchev, G, and Gabrevski, T, (1982), Sensitivity ef
mastitis bacteria te some antibietics,
Vet, Buli, 52 : 7578,

stem, B,S,; Barnes, F,D,; Olmsted, S, and White, M.E,
(1934), Iselatien of mastitis patheg=ns frem quar-
ters of cows recently treated with antimicrebial
agents, J., Am, Vet, Med, Ass. 184 : 161 - 163,

sterper, M.; Meshe, B,B.; 2iv, G, and Saran, A, (1983),
Experiments with three new intramammary antibietic
combinatien preducts for the treatment of
subclinical mastitis in lactating cew,

Vet, Bull, 53 s 3039,




-~}
-3

Tessi, M,A,; Espenda, R,A., de; Cemini, L.S.de; Tacher, G,
de,; Paure, A,; Meguilevsky, M,A,: Casade, N,;
Remane, L, and Weidmann, P, (1981),
Microbielegical aetielegy of subclinical bevine
mastitis in 8anta Fe Prevince, Argentina,
Vet, Bull,51 s 53,

Tederev, D.,; Dimitrev, N,; Yureukev, M., and Duparinev, I,
(1974) . Aetielegy and distributien ef subclinical

mastitis in cews, Vet, Bull, 44 : 5876,

Trapecar, B,; Fettich, D, and Jarc, S, (1983), Field trial
of "Kleksavet M" and "Ampivet K" fer staphyloceccal
and streptecoccal mastitis, Vet, Bull, 53 3 7659,

Ungureanu, C,; Dabija, G.; Adamescu, G, and‘Imroache, A,
(1977) . Research concerning the contrel of the subclini
mammary infectiens in cews, Vet, Bull, 47 s 6600,

Vangelev, S, (1982), Retensien and adverse effects of
varieus intramammary feormulatiens of gentamicin
in the cews udder, Vet, Bull, 52 : 5044,

Verma, N.,D, (1978), Cemparative incidence and ecenemic less
due te subciinical mastitis in the herd of zebu,
cressbred and exertic breeds of miich animals,
Indian Vet, J, 55 ¢ 7-12,

Varma, sS.P, and Mishra, s.S. (1977). In vitre sensitivity
of iselated organisms frem bevine mastitis te
different antimicrebials,

Indian Vet, J, 54 ¢ 834 - 839,

verma, T,N,; Mandalt, L.,N, and sSinha, B.K, (1980), studies
en subclinical mastitis with special reference
te bacterial cerretatien and its public healith
impertance, Vet, Bull, 50 : 3916,




Wagner, H.J, (1978), Testing of pathegenic udder bacteria
for drug resistance in Veterinary practice,
Vet, Bull, 48 : 678,

Walser, K,; Bieber, E,; Dannerbeck, G.; Grepper, M,;
Hrepet, M,; Lankenfeld, H,; Mayer, J.;
Verghe, H, and Vikter, M, (1973), Clinicad
contributiens to the knewiedge of acute mastitis,
IV clinical picture, Vet, Bull, 43 3 41,

Weight, U, and Bleckmann, E, (1978), Antibietic
sensitivity of pathegens and mastitis treatment,
Vet, Bull, 48 : 428,

Wulfmeyer, A.W, (1983), Occurrence of subclinical mastitis
in dairy herds in a Veterinary practice in
‘nerthern Germany, Vet, Bull, 53 s 2302,

Yadav, M,S.; Singh, V,P, and Phatak, R.,C, (1972), Seme
studies on staphylecocci frem bovine udder -

drug sensitivity, Indian Vet, J, 49 : 1177 - 1179,

Yass, A.A.; Kalra, D,s,; Khataf, A,M, (1983), studies on
mastitis in buffalees in Iraq, I, Prevalence rate
and etielegy, Vet, Bull, 53 ¢ 6981,

Yurkev, M, (1977), Cemparisen of the sccurrence of
subclinical mastitis ameng cews of differant
breeds (Bulgarian brown, Bulgarian simmental,
Black Pied and Bulgarian red),

Vet, Bull, 47 : 3020,

Yurukev, M, and Tederev, D, (1978), Aetiolegy ef

subciinical mastitid in cews eof variesus breeds in
Bulgaria, Vet, Bull, 48 : 4778,




Appendices




APPENDTIX

i,

DATE FARM PLACE
TIME CASE NO. SPECIES

COLOUR BREED CROSS %

DATE OF BIRTH AGE

NO. OF LACTATIONS PREGNANT/EMPTY_ ___ |

DATE OF LAST CALVING

MONTH OF LACTATION

TODAY'S AVERAGE MILK YIELD

MANAGEMENT

(Teat dips; milking techniques etc.)

ANY HISTORY

“-'o“o-.-c‘o“.-o"o---o-o---o“o-u‘o“c“t---o“o-o-o“o--“a-.-o“

MODIFIED CALIFORNIA MASTITIS TEST:

1) Left fore quarter
2) Left hind quarter
3) Right fore quarter
4) Right hind quarter
RESULTS:

* Type of mastitis :-

* Inflamation $=

CLINICAL/SUBCLINICAL,

ACUTE /SUBACUTE/CHRONIC,




I, CLINICAL OBSERVATIONS

* ANY INJURY/ABNORMALITY
*  PALPATION OF UDDER/LYMPH NODE
* ANY OTHER
T, MILK-PHYSICAL TESTS:
* COLOUR * CONSISTENCY *PLAKES
* PH *ANY OTHER
11T, CULTURAL TESTS:-
NO. AGAR COLONY CHARACTERS STAINING REACTIONS

FINAL RESULT:

v, SENSITIVITY TEST (20NE SIZE & REMARKS)
1, AM 2e Ce.

3. A 4, CX

S5 DX 6. FX

7. GM 8, N

9. FD 10, NY

11, oL 12, (0,4
13, P 14, BA
15, S l6. TE
17, PIVIPOL 18, BETADINE

FINAL RESULT:

Antiblotic shortforms :-=

Pl, see Appendix No,.2




(1)
(i)
(1i1i)
(xv)
(v)
(vi)
(vii)

PIVIPOL/BETADINE OR

ANY OTHER

TILOX/GENTAVET

DOSE

DURATION OF TREATMENT

IIND MCMT RESULT

RECOVERED /NOT

REMARKS




APPENDIX - 2,

ZONE=-SIZE INTERPRETATION CHART

Reset from University of Washington Hospital Practice,
Feb,, 1970 quoted by BRYANT (1981)

NO. ANTIBIOTIC SYMBOL CONTENT  ZONES IN mm.
DISC mcge.
R. I. s.
1. AMPICILLIN AM 10 11 ot 12-13 14 or
1335. more,
20 21-28 29 *
2., CHLORAMPHENICOL - 30 12 13-17 18
3, CHLORTETRACYCLINE A 30 14 15-18 19
4, CLOXACTLLIN CL/CX 1 9 10-13 14
5, DOXYCYCLINE DX 30 14 15-18 19
6. FURAZOLIDONE® FX 100 2 - e
7. GENTAMICIN G/GM 10 - : 13
8. NEOMYCIN N 30 12 13-16 17
9, NITROFURANTOIN F/FD 300 14 15-16 17
10. NYSTATIN® NY 100 - . &
units.
11, OLEANDOMYCIN oL 15 11 12-16 17
12, OXYTETRACYCLINE ox 30 14 15-18 19
13, PENICILLIN G 2 10 11 12-51" “23°
units.
20 228 2099
14, CO-TRIMOXAZOLE BA 25 14 15-18 19
15, STREPTOMYCIN s 10 11 12-14 15
16, TETRACYCLINE TE 30 14 15-18 19
17. prIvipor® . i 0
18, BETADINE® - . E

R = Resistant., I = Intermediate., S = Sensitive.




* Gram-negative organisms and enterococci.

*% Staphylococci and highly penicillin sensitive organisms.
o Other organisms.

0o Staphylococci.

@ All these antibiotics, tentative standards were fixed

according to Bailey and Scott (1966) and Kapur et al (197¢

DIAMETER OF ZONE INTERPRETATION
Greater than 15 mm Sus&eptible.
10 = 15 mm, Intermediate.
Less than 10 mm. Resistant,

PREPARATION OF PIVIPOL/BETADINE DISCS :-

A Whatman Filter Paper No.42, diameter 15 cms, and
weighing 1,2218 gms, 5 mm discs were punched with a punching
machine, 10 discs weighed 0,0182 gms, 50 discs were soaked
in 0.2 ml, of Pivipol and Betadine solution. The discs were
dried in incubator at 37°% for 1/2 hour and stored in

lebelled amber coloured bottles in refrigerator at 4 to Soc.




Ne, Name of drug Content Dose Duration of treatment
Ie PIVIPOL Selutien Each 5 ml,.centains Pevidoene 10 te 20 ml, 1 day te 5 days.
(1%) Iedine —-- USP —-- 50 mg. per quarter
per day.
Upte 40 mi, (Chronic Mastitis)
per quarter 2 toe 3 days,
2 BETADINE Vi 9 i - per day.
. eterinary 5% Povidone Iedine--USP
selutien., (5%) 10 ml, per quarter 1 day te 5 days,
per day.
3, TILOX vet, Ointment 75 mg. Ampiciliin as 1 tube per 3 days.
Ampicillin Sediwm, quarter
+ per day
200 mg, Clexacilliin as
Clexacillin sedium,
B,P, (Vet) in 7 gm, of
base,
4, MASTALONE Oxytetracycline HCL 1 tube per 3 dayse
s Fer mastitis I.P, - 200 mg, quarter
Ointment, per day.

Oleandomycin (as
phesphate) 100 mg.

Neemycin Sulphate I,P,
equivalent te 100 mg,
of Neomycin base,

Predniselene 5 mg,
in 10 my, base,




Ne. Name of drug Content Dose Duration of treatment
e PENDISTRIN-SH Precaine Peniciliiin G 1 tube per 3 days,
Veterinary 1,00,000 i, u, quarter
Ointment, streptemycin beiod,
suilphate 100 mg,
suitfamerazine 500 mg,
Hydrocortisone 20 mg,
in 6 ml,
6. ALBERCILIN Sterile Ampicilliin 500 mg, per 3 days,
Vet, (Inj.) sedium I,P, 250 mg, quarter
or 1 gm, vial, b,1.4d,
y LYKACETIN-S Chleramphenicel 300 mg, per 4 days,
(Inl.) sedium succinate quarter per
sterile - U,S5,P, day.
1l gm, viait,
8. TERRAMYCIN Oxytetracycline HCL, 250 mg, per 3 days,
(Ini.) 50 mg., per mlL, quarter
(viairs 10my, 30mu, o,i,d,

100 mli,)




Ne, Name of drug Content Doese Duration of treatment
9¢ GENTAVET Gentamicin sulphate I, P, 50 mg, per 4 days.,
(Inj,) equivalent to 50 mg, quarter
(50,000 i, u,) per day.
of gentamicin per mi,
(vial 2 mi,)
10, ANTRIMA Each tabiet contains:
(Tab,) Trimetheprim I,P, 80 mg, 2 tabs., per 3 days.

sulphadiazine I.P, 400 mg,

quarter
b,i.d,

N.,B, Desages from 6 to 10 preparations were diluted/dissolved in 10 ml distilled

water,




mammarny Suspension
ated for the treatment of
Bine mastitis. It is particularly
recommended where the

’ . ] causative organisms have not
What " ’ : \ 4 been identified and where
- i e B~ . ) . Penicillin-resistant Staphylococci,
t I = . A8 . e Streptococci and E. Coli are
conven Iona : : : % i ] 4 known or suspected to be
involved

.| approach e A posse

- e . \ One tube per affected guarter; to
ca“n[]t aChleve - . - - = - ; \ j be repeated every twelve hourly
- . ' for three times or as advised by
, : the veterinarian.

ADMINISTRATION

After milking, clean and disinfect
the teat. Insert the nozzle into the
teat and apply gentle and
continuous pressure until all the
suspension is expressed. The
treated quarter(s) may be milked
out at the next narmal milking
time.

Remove the inner plastic plug
prior to use.

Restores milkQy W=
product on

not be consumed until 60 hrs
after last treatment. Withholding
times are based on milking being
carried out at the time on each
day.

STORAGE:
Store in a cool, dry place.

AVAILABILITY:

TILOX Intramammary Suspension
is available in single dose
collapsible disposible tube with
applicator, containing 75 mg
ampicillin and 200 mg cloxacillin
as sodium salts.

# Trademark

WOCKHARDT

'-'"the modern approach —for unsurpassed U ANGN

L NN RS an. clinical results Tl




TILOX acts

synergestically

"The activity of the combination of
Ampicillin+Cloxacillin against Streptococci
was mainly due to ampicillin. Against
Penicillin-resistant Staphylococei, the
activity of the combination was mainly due
to the activity of Cloxacillin. Against the
other micro organisms, both compounds
acted synergetically.”

Os. et. al. (1977) VeL Bull. 47:56

TILOX—for unsurpssed clinical results

... the moden approach

TILOX cures

mastitis

It was observed that, the chief
aetiological agent was staphylococci
followed by the streptococei. The
microorganisms were found highly sensitive
to cloxacillin, ampicillin while they were
highly resistant to tetracyclines,
streptopenicillins and nitrofurans. This
concludes that routine antibiotic
preparations available in the market are of
little use as they contain streptopenicillin,
tetracycline and nitrofurans.

Ksheersagar, (1984) M.V. Sc. Thesis,
Kankan Krishi Vidyapeeth, Dapoli, (M.5.).

v

TILOX restores

milk production faster

"The recommended intervals between
intramammary infusion of ampicillin +
cloxacillin has been reduced from 24 to 12
hours. The expected saving in milk lost
during the conventional three infusion
{reatment period is about the same as the
cost of antibiotic.”

—Minister, P. (1880}, Dairy Farmer, 27:34-35, 39

TILOX offers

unique 8 bhenefits

—Broadspectrum, synergestic, bactericidal

—Also effective against penicillin-resistant
Staphylococei, Streptococcei & E. Coli.

—Convenient 3 tubes treatment with only 12
hours interval

—High active concentration in udder during
the whole treatment period

—High cure rate coupled with economy

—Prevents loss of teat

—Non-irritant in the udder tissues

—No recorded resistance to the
combination and even cloxacillin alone.

—Brander and Pugh, 4th Edn, (1982).




