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* Chapter-1

INTRODUCTION



INTRODUCTION

Since the intensification of the crossg breeding

programmes and adoption of scientific methods of manage-
ment, the profile of the average Indian cow is gradually
changing from one of a casual supplier of milk to that
of vigourous milk producer. With the evolution of high
yielding animals it becomes imperative to evolve suitable
methods of disease diagnosis, therapeutics and control
to prevent loss to the farmer either due to mortality

of animals or lowered production,

The importance of diseases of the udder, especially
in dairy industry needs no special mention, There is
not only loss of milk yield, but the quality of wilk is
also affected, Dhanda and Sethi (1962) reported an
annual loss of 105 million rupees due to discarding of
milk and involution of affected quarters. In addition
to the economic aspects, the public health significance of

mastitis has also to be seriously taken into consideration,

During the past few decades an enormous amount of
work has been done and results published on different
aspects of wastitis in India and other countries. 4
thorough knowledge of the pafhological procesces 1n the.
mamsary gland, in addition to the agents involved in the

production of these lesiong, is essential to understand
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the disease process completely, In Kerala, the infor-
mation available on these aspects of the diseases of
mammary glands is scanty. Tt is now well established -
that the severity §f pathological changes in the udder,
especinlly mastitis is determined not only by the nature
'of the infecting agent but also by the natural mechanisms
of resistance of the animals in which apart from the
immunological processes the snimal's hormonal status .

has a significant role.

There is considerable disagreement on the number
of somatic cells encountered in milk in physiologic and
pathologic conditions but it is now well established
that there is marked increase in the somatic cells:
in mastitis. Even though the microscopic counting
method has its own limitations with regard to accuracy
and reproducibility in conjunction with other fests
used for defection of mastitis, this could be very
ﬁsefully employed 4o assess the status of the mammary

gland during disease processes.

The aim of the present work was

i) To study the various pathological lesions
’Aencountered in the mammary gland of cattle an& goats
from specimens selected from slaughter house and
obtained from autopsy cases.

ii) To study the somatic cell count in milk from

clinical and sub=-clinical cases of mastitis,



squamous metaplasia, dystrophic calcification, calci-
fication of arterial wall, epitheliosis, haemorrhage,
acute catarrhal, acute suppurative, necrotic, subacute

and chronic mastitis and some neoplastic conditions.

The teats, orifices, the main duct, and the
cisternaze exhibit many alterations, some of which may
be held responsible for difficult milking, Increased
nunber of teats (Polythelia), obliteration of the main
ducte, lack of externmal orifice, thelitis, teat and mwilk
fistﬁlas, parturient udder oedema, hyperemia, haemorrhage,
haematoma and udder ulcers are oécasionally encountered
(Steere et al. 1960; Heidrich and Renk, 1967). Skin
diseases of the udder and teats like urticaria, burns,
frostbite, photosensitlization, exogenous and endogenous
eczemata,-leSions of Poot and Mouth disease, Pox and
Pgeudo cow pox, furunéulosis, traumatic wounds of skin
and feats and‘Stephantilariasis have beeh recorded
(Dirksen, 41959). Skin géngrene of the.udder and teat
in milking cows was reported during the milking period

(Gold, 1943; White et al. 1959).

Scme other pathological conditions frequently
encountered were non specific eéatarrh of the udder
(Peterson, 1938), chronic oedema of the udder, heterophic

presence of melanophores in the mammary gland, cystic



Friedrichs (1919) reported a case of fibro-
sarcomata under the skin of the teats of heifers.
A cystadenoma papilliferum and a sarcoma were encounte

ered in a goat by Cotehin (1956).

A case of mammary intraductal carcinoma in a

buffalo was reported by Mandal and Iyer (1969).

Singh and Iyer (1973) could describe fibrocystic
disease or cystic hyperplasia, fibroadenoma, lipofibro-

adenoma‘and'intraddctal carginomé in goats.
Etiology of Mastitis

More than 50 species of bacteria and more than 20
species of yeast like fungi had been demonstrated as
causes of'mastltis (Jubb and Kennedy, 1970). According
to Plastridge (1958) a multitude of orgsnisms are
iﬂcriminéted. The principal orgsnisms associated with

the mastltis were Streptococcus ggalactlae, Strepto=~

coceus uberis and Micrococcus pyogenes- (Nanjiah, 1956).

In a survey pe:taining to the etiology of mastitis
in cows in India, it was found that 41.2% of the affected

animals had Staphylococcus, 15% Streptococcus agalactiae,

14 5% Streptococcus dysagalactiae, 7% Streptococcus

uberis, .5%-Steeptococcgg pyogenes, 0.2% Streptococcus

zogep1demicus snd 1% Streptococeus equisimilis. The

cbrresponding figures for buffaloes are 30.5%, 7,9%,



11-3%%417.2%,.4%5 4v6% and 10.6% respectively (Dhanda
and Sethi, 1962), 'The chief etiological agent of
clinical mastitis in goats'was staphylococcus (80%),

but Streptococcus agalacfiaeg Strepfococcus dysagalactiae

and Streptococcus pyogenes as well as other organisms

were also observed (Kalra, et al. 1962), Waite and
Blackburn (1962) studied a case of subclinical mastitis
with Micrococei and Staphylococei. VanKruingen (1963)

isolated Pseudomonas from 12 quarters of 2 herd of 25

'cows by eultural examinatlon of mastitis milk. XKalra

and Dhanda (1964) found that in both clinical and
latent infections 50% was due to Staphylococcus,

Mastitis by Corynebscterium pyogenes in cows was found

i to be very common by Pargaonker, (1956). EKrishnaswamy

gg,gl.ﬁf1965) examined 91 quarter samples oi‘miik from
35 Gows and nine buffaloes for etiol&gical agents, The
results were Streptococci 31.4% and 55.6% and Staphylo-
cqccué 51.4%'and 22,2% of the quarters of cows and
buffaloes respectively, Mixed infections of Streptococei
and Staphylococei were observed in 5.7% of cows and no
such case was seen in buffaloes. Very few cases with

Pseudomongs, Coliforms and diptheroids were observed,

The commonest pathozen causing mastitis in goats

in U,A.R., was Corynebacterium pyogenes and the second

largest incidence was due to Staphylococcus aureus (26%).



Streptococcus agalactiae, Corynebacterium ovis,

unclassified Corynebacterium, Pseudomonas geruginosag

and Escherichige coli were also isolated (Farrag, 1966).

Staphylococcus were present in 61% of the milk and
64% of mammary parenchyma samples and 19% of the supra
mammary lymph nodes in a study of bacterial flora of

the udder of goats (Rao and Seetharsman, 1967).

Tannour and Malik (1968) reported the occurrence

of Corynebac%erium pyogenes in freshly drawn bovine milk,

Rac and Naidu (1969) in a laboratory investigation
of the bacterial flora of clinical mastitis found that
there was a preporderance of gram negative organisms
(68.,11%) over gram positive organisms (31.89%). Escheri-

chize coli - was found to be the chief etiological agent.

The other common organisms in the order of frequency

were Klebsiells aerogenes, Staphylococcusvpyggenes, Beta

haemolytic streptococei, Pseudomonas pyocyanes, faeealis

alkaligens, and Paracéolon species. - i

i
l

Cullen (1969) could isolate Streptococcus uberis

from lactating and non-~lactating cows.

‘Btiology of sub-clinical mastitis in cattle in
Rajasthan from a preliminapy survey on three cattle farms
was found to be 50.9%_Staphylococci, 1342% Streptococci

and 11.3% Pseudomonas( Bhatnagar and Meharotra, 1969).
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Ice and Frost (1970) classified mammary pathogens

as Staphylococcus aureus 42%, Streptocaccus agalactiag

15%, Streptococcus uberis 10% and other Streptococcus
114, In an abattoir survey of udder pathogen fr;m
culled dairy cows, no udder pathogens was found in 44%
of the udders (Ziv and Nachman, 1972).. Streptococcus,

other than agalactiae were isolated from 44.,5%, Staphylo-

coccus aureus from 20,6%, Pseudomonas seurisinosa from

8.1% and Streptococcus agalactiae from 3,2% of the

udders.

Chander and Baxi (1975) examined milk samples
from 304 quarters from agpparently healthy cows and
found that 56.4% of the quarters were infected, The
organisms included 68.6% Staphylococcus znd 16,2%
Streptococeus., | |

Pepper et al. (1968) féported a severe outbreak

af mastitis due to Pasteurells septica in g herd of

cows.

Iepper (1964) reported a case of Mycotie mastitis

in a dairy goat. Msstities caused by Candida parap-

silosig was reported in cows by Prasad and Prasad
(1966), Singh and Singh (1968) isolated fungl from
clinical cases of bovine mastitis. In Kerala, Candida
albicans was isolated in pure culture from one milk

sample out of 68 which were subjected to cultural



analysis (Rajan and Sivadas, 1969).

The prevalence of myéotic mastitis-in cows and |
buffaloes in Hariana was found to be 6.7% and 3,7%
respectively. Apparently healthy udders were found
to harbour fungal infection in cows and'buffaloes to
the extent of 0.,9% and 5% respectively. In goats
1.8% of diseased halves of the udders had mycotic
infection (Monga and Kalra, 1971). They found that

the fungi frequently isolated were Cryptococeus

neoformans, Candida albicans, Condida krusei, Cendida

parapsilosis and Secharomyces species, Experimentally

the disease could be produced in healthy goats by

inoculating Cryvptococcus neoformans and candida

igolated. Candida albicans was found to be the common

azent causing mycotic mastits (Sinha et al. 1974).
Farnsworth and Sorvensen (1975 experimentaily infected
the cows udder with candida but did not cause clinical
mastitis and the subsequent treatment with antibiotics
produced an increased leucocyte count. Jand and
Dhillon (1975) reported mastitis caused by fungi and
found that the incidencelof mycotic mastitis in buffa=-
loes, cows and goats was 5.8%, 9% and 0% in clinical
cases and 6%, 9% and 9% in subclinical cases. Cgndida

parapsilosis was the most frequent isolate, and the

others were Candida gullermondie, Candida tropicalis,



Candida stellaloiden, Ggyptococcus ater, Rhodotorula

glﬁtinis and Penicillium species.

Mastitis was also reported to be caused by

Nocardia astercids (Johnston ond Connole, 1962 and .

Bruhl; 1963)., From chronic lesions in the mammary
glands of goats Wocardia wes identified by Sharma and
Iyer (1974). Actinomyéotic legiong of mammary glands was

reported by Yamagiwa et gl;?¥5533:”ji

Hale et al. (1962) reported a severe outbreak of

mastitis in a dairy nerd csused by Mycoplasma agalg-

ctiae var ovis., A similar case caused by Mycoplasma

bovigenitalium was recorded by Stuart et al. (1963).

Carmole et al. (1967) also encountered Mycoplasiua

mastitis in cattle.

Wilkinson {(1963) wecovered insect larvae from a

case of mastitis in a cow,

Tuberculous mastitis in cows and buffaloes was

usually due to Mycobacterium bovig (Singh et al.1957;

Prased, et al. 1968; and Mandal and Iyer, 1971) but

Mycobacterium tuberculbsis aﬁd Mycobacterium gvium
and saprophytic Mycobacterium were also isolated
isolated from bovine udder (Heidrich and Renk, 1967).

Mycobacterium Johnei has been isolated from milk,

udders and associated lymph nodes from clinically



affected cows (Doyle, 1954). - .

Testi (1962) described an eosinophilic mastitis in
two cows and he could not elucidate the etiology and
considered that the condition might be a delayed

allergiq phenomenon after the’ topical use of antibiotics.

Bovine ulcerative mammilitis and subsequent mastitis
was found to be caused by a virus of the Herpes group

(Martin et al. 1966 and Pepper et al, 1966),

Tegt injury was found to be predisposing to mastitis
(Kalra gt al. 1962). Adams and Rickard (1963) recorded
the anti-streptococcal activity of bovine teat canal
keratin, Factors affecting the bacterial invasion of
the bovine udder via the teat duct were patency of teat,
suction back into the vdder during and after wilking,
growth of the invading organisms through teat canal,
hypersénsitizatibn of udder duct to previous infection
and intra-mammary factors such as a germicidal factor
in normal milk and changes produced in the udder after

infection has commended and the presence of inhibitory

or stimulatopy_iﬁtréductal substances, the strain,.

number and state of growth of‘the invading orgonlsns
(Newbould, 1964). Hickman (1964 ) described that the
teat shape and size in relation to mastitis in dairy

cattle. He found that funnel shaped teats had signi-



ficantly lower frequency of mastitis than cylindrical
shaped teats. |

There are many reports regarding mastitis caused
by machine milking (Schalm et al., 1971). There was a
severe outhreak of mastitis as a result of wachine
milking and the machine parts were found to harbour

large number of organisms (Anon, 1976).
Pathologieal Iesionsg

Histopathological examination of udder tissue

infected with Streptococcus agalactise producing

either clinically normal or agbnormal milk, showed that
acute inflammatory foci occur in few alveoli in one or
more lobules (Jubb and Kennedy, 1974). There was inter-
stitial oedema vacuolation and desquamation of scinar
epifbelium and accumulation of fibroblasts and macro=-
phages, These aveas later became fibrotic and new
areas of inflaommation developed (Plastridge, 1958).
Udder tissue infected with Staphylococci and Micrococel
revealed smailiabscesses and damage to the duet system,
The wilk had abnormal number of cells and chemical
-cbmposition (Waite and Blackburn, 1963). They found
that these changes were better indications of tissue
damage than the présence of organisms, The incidence of
active lesions in the lobules of all the quarters was

only 1 to 6% but. hglf or more of all the lobules were



involved, Brown and Scherer (1958) repofted that the
histological construction of Staphylococcal mastitis
with nodules conéisting of purulent necrotie masé Qifh
bands of connective tissue similates actinomycotic
process, Gangrenous mastitis has been reported in

experimentsl Staphylococcal mastitis in goats (Derby-

Fshire, 1958) and natural occurrence in some dairy cows

(Minett, 1938; Parshall, 1934 and Schalm, 1944). The
mild chronic mastitis is characterised by slowly
progressing pathologic changes. A patchy effect in
the tissue is noted initially with normal lobules
intermingled with affected 1obules-(Stabeﬂfe1dt and
Spencer, 1965).

Iee and Frost (1970) found'that'fhe organismg were

present in all parts of glandular tissue with the

exception of Staphylococcus aureus infection, where

. the isolation deceased in the dorsal part o£ the gland;
The histopathological picture revealed scattered foci of
mild Qhahgee in the alveoll and milk duets, Thé inter=
alveolar areas were oedematous and infiltrated with
neutrophils and lymphocytes: Yamagiwa gt al. (1963)
studied and classified the bistopéthology of‘méstitis

in slanghtered cows as lobular, diffuse and alveol@r@i

Jain and Sharma (1964) in their experiméntal study

of Corynebacterium mastitis in goats found that non-

- * » ~



lactating goats wmostly showed a severe 5eaetion while
the 1actating animals exhibited only moderate infla-
mmatidnq Tfhe histopathological changes in the udder
were typical of acute suppurative mastitis. Abscess
formation and necrosis were followed by fibrous tissue
proliferation leading to pressure atrophy of surviving

lobules. Toxin of Corynebacterium pycgenes inoculated

via the teat canal in non-lactating goats produced
transient reaction, The change. were almost similar

to those with the live organisms.

Granulbmatoas mastitis caused by fungus produced
granulomata varying from 025 to 2 cm, in aiameter
(Leppeﬁ, 1964), He described the lesions which were
hard to cut in sowe cases but were not calcified while

larger ones were filled with greyish-yellow fluid.

Mastitis due to Nocardia has been described by
Sharmg and Iyer (1974). The lesionz#both gross and

microseopic was those of typical granulomatous mastitis.

Actinomycotic mastitis showed numerous foci of
granulomas (Yamagiwa gt al. 1963).. Ewes with mastitis

due to Actinobacillus liswer®si showed acute necro-

tiging wmagtitis, which later became purulent and

fibrosed (Taws and Elder, 1969).

Hale et gl. (1962) studied the pathology of

Mycoplasme mastitis, There was acute purulent reaction
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which subéequently became granulématous., In the lumen
- of the duets and alveoll ﬁhere was coagulated secretion,
f£ibrin deposit on the interalveolar connective tissue

and lobular atrophy.

There are many reports. of tuberculous mastits in
India (Singh et azl. 1955: Singh and Sen Gupta, 1957:
Prased gt al. 1968 and Mandal and Iyer, 1971). Heidrich
and Renk (1967) classified tuberculous mastitis on i
histological basis into productive lobular infiltwating.
tuberculosis, miliary tuberculosis, and acute exudative.

and-caseating types

Testi (1962) deseribed eosginophilic mastitis in
cows, It appeared as small green hodules in fhe paren—i
chyma with stmands of connective tissue, particularly
arogna'the cistern. Histologically the lesions were

eosinophilic granulomas.

Tt has heen reported that infection with Brugells |
abortus can hardly be recognized‘clinieally or grossly
but can be recognized higtologically as a non~purulent
ihfefstial»mastiﬁs (Renk; 1962). The quarters show
ecellular éccumulations in disseminated lobules gnd in the
vieinity of lactiferous ducts. These accumulations :
infiltrafe and increase between the alveoli or the walls

of the lactiferous ducts or they form round foel,



the disease process completely, In Kerala, the infor-
mation available on these aspects of the diseases of
mammery glands is scenty. It is now well established -
'that the severity of pathological changes in the udder,
especially mastitis is determined not only by the natgie
of the infecting agent but also by the natural mecbanigms
of vesistance of the animals in waich apart from the |

' immunologieal proceéses,the animal's hormonal status

has a significant role.

Phere ie considerable disagreement on the number?
of somatic cells encountered in wilk in physiologle and
pathologic conditions but it is now well established
that there is marked increase in the somatie cells
in mastitis. BIven though the microscopic counting
method has its own limitations with regard to accuracy
snd reproducibility in conjunction with other tests
used for &eiection of mastitis, this could be vexy
usefully employed to assess the status of the mammaryE

glend during disease processes.

The aim of the present work was

1) Mo study the various pathological lesions
‘encountered in the mammary gland of cattle and goats

from specimens selected from slaughter house and

obtained from autopsy cases.

1i) To study the somatic cell count in milk from

clinical and sub-clinical cases of mastitis.
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REVIEW OF LITERATURE

Published literature on the pathology of the udder
is relatively few ﬁhen compared with the reports on
the clinical, bacteriological and economie aspects of'
mastitis. Various aspects of diseases of the nammary
glands of domestic animals have been described in many
text books (Tittle and Plastrldge, 1946- Neiberle and
JCohrs, 1966; Heidrich and Renk, 1967; Rumnells et al.
1967 Jubb‘and Kennedy, 1970; Schalm et al. 1971 and
Smith ¢t al. 1972). |

Incidence

Of the various pathological conditiois of the
udder the most important one considering the loss to
dairy industry is mastitis., In India, mastitis was
first reported by Joshi in 1926 (Krishnaswamy et a’.
1965). Dhanda znd Sethi (1962) veported that the
incidence of clxnlcal mastltls in cows was 3.9% while
48.8% had latent infectlons. In buffaloes it was 2.3%
and 20,7% respectively., The correspondiﬁg figures in |
goats were 9.4% and 45,5% respectively (Kalra et al.
1962). The average incidence of wastitis in Punjab,
both in rural and urban dainy establishments, was found
To be 9.62% in cows and 10.55% in buffaloes. In these

cases the hind quarters were found more often involved,
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. I
52,14% of the cows and 61.74% of the buffaloes were ﬁ

having occult infectiony in this no special involvement
of the hlnd quarters was noticed (Xalra and Dhanda, 19&4)
The incidence o£ sub-clinical mastitis in cattle from I'll
three dairy farms in Rajasthan was 11.7%, 21.5% and 24%

respectively (Bhatnagaer and Meharotra,1969): :

Kristnaswamy et al. (1965) found that there was |
increased incidence of mastitis with inereasing 1actagi9n
and more incidence in the first month of 1actation. ﬂ
Parrag (1966) reported that the incidence of mastltis*tn
goats in U A.R. to be 22, 8% Rao and Naidu (1969) frem
a laboratony investigation found that the left half and

]
hind quarters were affected with mastitls at greater |

frequency than right half and fore querters. They could
observe that the hlghest incidence of mastitis was seén
during Pourth lactation and fourth to sixth month after

calving.

 Another pathological condition of the udder is
‘bovine ulcerative mamnilitis (Martin et al. 1966 ). H

According to them the average 1n01dence in milking stock
was 50% and out of these 22% developed mastitis. A h
similar case was reported by Pepper et al. (1966). !
|

Singh and Iyer (1972) studied the pathologiecal .|

conditions of goat ndder and reported fatty changes, !



squamous metaplasia, dystrophic calcification, calei-
fication of arterial wall, epitheliosis, haemorrhage,
acute catarrhal, acute suppurative, necrotic, subacute

and chronic mastitis and some neoplastic conditlons.

The teats, orifices, the main duct, and the
cisternse exhibit many alterations, some of which may
be held responsible for difficult milking. Increased
number of teats (Polythelia), obliteration of the main
ducts, lack of external orifice, thelitis, teat and wmilk
figtulas, parturient udder oedema, hyperemia, haemorrhage,
hacmatoma snd udder ulcers are occasionally encountered
(Steere et al. 1960; Heidrich and Renk, 1967). Skin
diseases of the udder and teats like urticaria, burms,
frostbite, photosensitization, exogenous and endogenous
eczemata, lesions of Foot and Mouth disegse, Pox and
Pseudo cow pox, furunéulosis, traumatic wounds of skin
and feats and Stephanofilariasis have been recorded
(Dirksen, 1959). Skin géngrene of the‘udder and teat
in milking cows was reported during the milking period:

(Gold, 1943%; Vaite et al. 1959).

Some other pathological conditions frequently
encountered were unon specific éatarrh of the udder
(Peterson, 1938), chronic oedema of the udder, heterophic

presence of melanophores in the mammary gland, cystie



dilation of the lactiferous ducts and microscopie
pseudoconcrements (corpors amylacea). Embolism,
thrombosis and vericosis were also noticed in some

mammary glands (Heidrich and Renk, 1967).

Reports.on the incidence of mammary tumours
are rare in cows and goats (Swett et 2l.1940). 4An
intracaﬁalicular pappilliferous fibroma (Trotter,
1909), fibrous cisternal polyps (Julian, 1948), and
papillary cystadenoma (Renk, 1955) have been reported,
It appears that only few cases of primary adenocarcinoma
of the mammary gland have been recorded in bovines,
These were carcinomas of the duct system with metastasis
to the supramammary lymph nodes, lung, and liver
(Cleland, 1908; Kenny, 1944; Elder et al. 1954).
Drabble and Massy (1926) described a metastatic corni-
fying squamous cell carcinoma of the udder of an o0ld

dairy cow.

Kronberger (1961) reported four papillemas, four |
fibromas, two adenomas‘and two sarcomas in the udder of
cows., Papillomas arising from the skin of the udder and
teat in cows and goats were often encountered (Jackson,
1936; Davis and Kemper, 1936; thtschalk; 1938;
Heichlinger, 1953; Moulton, 1954; Grunder, 1959). Dafig
et al. (1933) described a carcinoma of the skin in the

suprangmmary region of the udder of a six year old cow,



In chronic oedema of udder therenwas fibrous
thickening of the sub-cutaneoué connective tissue,
particularly in the vicinity of the attachments of the
teats'and this form of oedema is the result bf con-

genital weakness of connective tissue.

In non specific eétarrh of the udder chronic
processes of the lactiferous ducts and glandular
tigsue that lead to secretory changes and that are
similar to the infiammato;y processes caused by bacteria

have been reporied by many workers (Peterson et gl.1938).

In most of the cases of hovine ulcerative

- mammilitis, there was swelling of the teat wall, the

skin becamé soft and slopghed off revealing irregularly
painful deeply uleerated areas which heal élowly.'
Micrdscopieally there will be ballooning degeneration

of epidermis, intercellular oedema and necrosis 1eading;

to vesicﬁiétion, Multinucleated giadit cells form }
within the epidermis, Intra-nuclear inelusion bodies are
numerous in the epithelial cells and giant cells

(Martin et al. 1966; Pepper et al. 1966; Smith et al. 1972).

Corynebaéteﬁium'infection in goats produced changes
in teats and supratimary lyuph nodes, There was degener-
ation and desquamation of the cisternal epithelfum,
leucooytic infiltration md fibroblastie proliferation
in the sub-epithelial tissue (Jain, 1965).



In the fibrocystic disease (Uystic hyperplasia),
histologically there was dilatation of interlobular
ducts and ductules, causing atrophy or even disappearence
of neighbouring acinar structures, surrounded by
increased amount of dense connective tissue and infilt-
rated by lymphocytes (Singh and Iyer, 1973). They found
that the fibro adenomas, microscopically revealed
separation of the acini gnd interlobular duets by the
fibrous egnnective tissue, Quarters with lipofibromsg
showed multiple lobular structures containing fat,
separated by dense cohnective tissue septae. In the
case of intra ductal carcinowa the neoplastic growths
were multicentric in origin snd had involved a large
number of lobules either partially or completely amd
origingted from inter lobuler. and intra~lobular ducts
and ductules. The cells were round, oval or polyhedral
in shape. In some the central core showed necrosis and

occascionally dystrophic ecaleification.
Cells in Milk

Comparatively little work has been done on the
eytology of milk, or the physiological process which
geveﬁn the numberé and types of cells in milk, This is
one of the fields of investi-cation which is likely to

give wmost useful results in the control of mastitis.
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Cells in milk of healthy cows were of two types,
1eucocytes and epithelial cells,  Christansen (1929)
found true plasma cells also in milk with a high totalli
count and he divided the cells into lymphocytes,; large
mononuclear eells, transitory férms, eoeinophils,
basophils, neutrophils, mononuclear -cells containing
fat and epithelial cells, Blackburn and Macadam (1954)
could differentiste agranulocytes and granulocytes with

a speciaﬂ staining technique.

‘The polymorph is the main cell seen in abnormal
milk; Its function is to phagocytose bacteria and
other foreign particles. Animals with low cell counts
were easily infeected with small doseslof'bacteria
(Schalam and Lasmanis, 1963). Kaneko gt al. (1964)
.qaing_labelled neutrophils found that most of these

cells fouﬁd in milk hed originally been stored or

retained in various body sites.

. ‘The lymphocytes in wilk may be contributing gamma :
globulins, which may be immunologically specific under
Tensen awnd
certain conditions, Eberhast (1975) found that the

highly vacuolated mononuclear cells in milk from normal

‘bovine mammary glands usually designated aS’epithelial

cells, were able to phagocytose viable Streptccoccua

‘ggalactlae and Staphylococcus. aureus and confirmed the

properties of phagocytes‘beth invitro and invivoqh N



In 1905, Doane divised a method for enumeration of the
cells in milk by centrifuging 10 ml of wilk and by placimg
the deposit in a Thoma-Zeiés haemocytometer, Prescott
and Breed (1910) introduced their method, of spreading
milk on a slide and countihg'which gained general accept-
ance and has been used with minor modifications even
. gince., OCullen (1965) investigated electronic counters.
Paspe et gl. (1965) and Janzen (1968) compared various
methods of lewcoeyte count in milk, Blackburn (1965)
sugzested a solution for use.in agsessing the cell count

of cow's milk,

Tn mastitis the cell count is raised and the differ-
entiai count is altered (Cullen, 1966). Normal milk had
a leucocyte formula similar to that of blood, that is a
lymphoeyte: polymorph ratio of about 2 3 1. In maétitis
milk nearly all the cells were polymorphs. Under patho=
logical conditions the higher the cell count higher the
percentage of polymorphs upto a maximum of about 90%
(Waite and Blackburn, 1957). The increase in number of
cells is thought to be due to chemotactic stimuli which
result from the presence of micro-organisms in the

udder (Cullen, 1966).

Significance of different levels of cell count in milk

The cell count alone is not a criterion for

diagnosis of mastitis.. A cell count varying from
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300,000 to 10,000,000 per ml., was found to be normal
depending upon the age of the animal and stage of
lactation (Little, 1938). Milk from normal quarters
rarely contain more than 500,000 leucoeytes per ml.
and the milk from infected quarters usually exceeds
this number (Plastridge, 1958). Diurnal variation in
cell count of cow's milk had been noted depending
upon the time of lactation (White and Rattray, 1955).
The cell count itself is of limited value in mastitis
diagnosis, So it must be combined with cultural
examination and confirmed as mastitic if any of the
pathogen présenﬁ regérdless of the cell count and

if there agre 1,000,000 cells per ml with or without
organisms (Grees and Pearson, 1973)., They found that
theré was a good correlation between the Streptococecal

isolation and the high cell count.

Of the various indirect tests 1like Mastzid, Sodium
Iguryl Sulphate Teepol test, Plate wilk granulation,
Cathalase test and leucocyte count, the leucocyte count
shoved the highegt percentage of agreement with the

bacteriological exzmination (Chandei"énd Béxi, 1975).

The differential count along with the value of .
total count can give very useful informations (Blackburn

et al. 1955). Dattatraya (1971) studied the cells in
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milk of cows and buffaloes in different stages of
lactation to get an ideé of differential picture of
milk from healthy as well as infected guarters of
udder, He correlated the cell count with differential
count, bacteriological examination and Sodium ILauryl
sulphate Teepol Test. A count of 100,000 to 500,000
cells per ml. raised suspicion and a count above
500,000 cells per ml. was suggestéa as a'conclusive

'evidence of mastitis.
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MATERIALS AND METHODS

Whole udders of cows and goats were collected
from the Muniecipal slaughter house, Trichur; Veteri-
nary College slaughter house, Mamuthy and from
animals brought for autopsy. The specimens were kept
in 10% formalin for few hours just to harden which
facilitated easy dissection. The tissues were examined
grossly by dissecting through the lactiferous ducts
and by slicing the tissues. Then small picces of
tissues from different fixed protions from each
quarters were collected and preserved in 104 neutral
formalin, Eight pieces of tissues were examined
- routinely from all quarters in addition to specific.
areas showing lesions.s After fixing, the tissues were
processed by the paraffin embedding method and sections
of 5 micron thickness were itaken. The sections were
stained with haematoxylin and eosin. Selected sections
were stained by the following methods: Van Gieson
(Ivna, 1968), Gram Weigert method (Davis, 1957)
end Ziehl- Neelsen (Disbrey and Rack, 1970). When
required some sections were stained with Sudan III

gnd IV and with vonKossa for calcium salts.

A total of 300 cows and 500 goats were examined
for udder abnormalities by gross examination am by

palpation. Out of these 200 quarters from cows and



sixty seven halves from goats were selected for g

detailed histopathological study.

‘Milk Samples

Milk samples were collected from 105 quarters
of cows and 84 halves from goats for somatic cell
count, bacteriological examination and testing for
mastitis using the mastaid reagent (Glaxo). Cows and
goats aduitted to the Veterinary hospital, Trichur
and those in the livestock farm, Mannuthy were
clinically examined, The examination of the udder
was intended to detect any lesion of the mammary
gland. The size, shape and consistency of the mammary
glands were checked by visual examination and palpat-
fon. Milk was collected both from clinical cases,
sub=-clinical cases and from apparently normal udders,
which were detected by the mastaid reagent. All these
samples were collected in steriliged vials in a

gsterile manner.

Detection of Sub-clinical mastitis by mastaid reagent

Procedure

Mastald solution supplied by Glaxo was used.
Approximately 3 ml 'of milk was collected in the-
receptecles of thevplastic paddle supplied with the

testing solution. Added equal volume of the testing
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solution and mixed by slow circular movements

(Chander and Baxi, 1975).

The results were noted as

Negative (=) no precipitate

Doubtful (+) distinet precipitate
with 5 tendency to
disappear

Pogitive (++) thick mixture with
precipitation and
gelatinisation

Strongly distinet gel formation

. : . , which tend to adhere to
positive (+44) bottom with a central

peak on mixing,

Cultural examination for micro-orzanisms

A1l the milk samples were streaked in blood
agar plates for detecting bacterial orgaﬁisms if
present (Merchant and Packer, 1971) and in Sabourand's
dextrose agar for fungal organisms (Davies, 1957).
The tlood agar plates were examined after 24 hours
incubation at 37°C and then the colonies subcultured

on blood agar slants and identified.

The samples cultured on Saboursud's dextrose

agar were examined upto a period of one month.

Sematic cell count of milk

Potal and differential count of these milk samples

were also studied.



Total cell count

0.01 ml. of milk using a standard platinum loop
was spread on g slide on one square cm. area znd

dried (Prescott and Breed, 1910).

The stain used was modified Broadhurst Paley
Stain (Schalm et al. 1971) which was prepared as
follows: |

Dissolved 1.5 gram of methylene blue in 250 ul.
of hot T70% ethyl alcohol. Added 10 ml. of saturated
aleoholic basic fuehsin solution, Added 5 wl of
aniline gnd mixed well while keeping the solution
warm, Added 5 ml, of dilute sulphuric acid\(B ml,
of concentrated acid in 95 ml. of distilled water).
Mixed'well, warmed and filtered. To every 100 wml,
of the filtrate added 50 ml of hot distilled water
and shook well, . Stored the stain in glass stoppered

bottle in the refrigerator,
Procedure

1. Immersed the dried smear in xylene for
2 minutes drained and dried

Kept in absolute ethyl alcohol for 5 minutes
Immersed in Broadhurst Paley stain for 5 seconds
or 1oﬁger to obtain the proper intensity of
staining,- Rinsed the slide in water, dried

and examined using an oil immwersion microscope
vith a total magnification of 300.*

N
.



Milik solids stained pink, cells blue and pale

blue and bhacterig either deep or light blue.

Counting and calibration of microscope

A minimum of 50 microscopic fields were examined
and the average cell count per field was noted

(Schalm et al. 1971).

' Ths average cells counted multiplied by the
working factor gave the number of cells per ml of
_ milks The working factor was calculated by dividing
the microsoopic factor by the number of fields counted.
T?e microscopic factor was obtained by using the |
formulag I1r2 where r is the diameter of the field
gseen through oil immersion microscope ét a Nagnifi-
cation of 900, Since 0,01 m) (1/100) of wilk was spread
over an area of 1 cm2, the possible number of such
fields which can be counted in 1 sz was calculated,

This is the microscopid faetor.

Differential count of cells in milk

About 10 ml of milk sample was centfifuged at
200 x G for 10 wmts. Discarded the supernatent 9 ml
and removed the fat layer with cotton. Mixed the
sediment and prepared films on slides and dried.
Treated the slides for 2 wts in xylene to remové the

fat and then placed in methanol for 2 - 5 minufes,
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After drying the smears were stained with weight's
stain, Drained, dried and counted the different :

type of cells (Schalm et gl. 1971).
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RESULTS !

The results of the histopathological examination

of the tissues from the udders of cows and goats are i

summariged in table 1.
Gows

A total of 200 wammary quarters were examined
histologically out of which 18 were found to be apparently

normal, 61 quarters were in various stages of involu- !

tion, The glandular eléments were atrophic but the
ductal system was more or less intact. There was increaéed
interstitial connective ti9sue formation, Iymphoid :

infiltrations, were occasionally found. PFatly infil-

_tration was moticed in certain cases.

Catarrhal Mastitis zand Galactophoritis

Thirty two quarters showed various changes associated

with catarrhal mastitis, The gross appearance of the !
glandular tissue showed great variation, The affected 5

' parf was reddish, moist or slightly raised above the 1ev¢1

of normal tissue from which it was sharﬁly demaraated.
I

_ Granular firm secretary lobules were found interspersed .
!

with soft yellowish white elastic lobules, Small nodules

showing connective tissue induration and flakes of h

exudate in the ducts and cisterns were also observed.

m
'

Frequently hardened areas of various sizes were found. |
e+ |



The.histological changes in the glandular tiss@e
and lactiferous ducts, even though well defined in ?
some cases and could be classified as acute and ,
chronic, were mostly cases which showed both those |

" type of changes in the same quarter, , i

In eight cases the inflammatory changes were

not strictly confined to the glandular tissue., In

these, the cisterns and lactiferous ducts were also!

M
!l
b

affected. ;

fhe changes in the epithelial lining of the |
; éiétern and ducts showed extreme variation. In somé
areas there wgs only slight separation and vacwolat;on
of the epithelial cells, (Fig.1) but in others they'
" were partly or completely desquamated. Stratificatéon
of the 1iﬁing cells:with attempted squamous metapla%ia
. was also ﬁoticed. In some cases the eisternal and !
~ ductal epithelium showed polypous thickening (Fig.2)
" Because of this papilliform projection the. Lumen ,',;
<espe¢ially.of the cisterns appeared irregular.. The%e‘
was collagenous thickaning of the ductal wall. :

Infiltration of cells was either scanty or “

massive. The infiltration was seen in the cisterms’
and duéts as well as in the parenchyma and the cell&

were mostly lymphocytes; neutrophils and macrophageé
(Fige3). Plasma cells were also present, Occasion=
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ally in the slightly oedematous subeepithelial tissus,
along with.leucocytes, fibroblasts and angioblasts |

were present,

The glandular epithelium was tense in many cases
and filled with colloid like secretion. The exudation
when present in the alveoli consisted ‘mainly of neutro-
phils and deSquamated cells (Fig.4), The quantity of
exudate varied between lobules, The quantity of
neutrophils wezre massive in some cases to present a
catarrho-purulent picture (Fig.5). The alveolar epithe-
'lium showed varying grades of degeneration. The degener-
;étive changes were very miﬁimai iﬁ some alveoli, This
ﬁas'manifested as minuté &roplets 6f fat in the
vepitheliumh In other cases there was hydropic degenﬁ
eration and nuelear pyknosis and disintegration.

Frank necrosis and. desquamation were encountered in more
severe cases. The alveolanr septa was widened and 1nf11-

trated with inflammatony cells,

In five quarters the changes in the gland tissue
were not vé:y pronounced and the reaction was more marked
in the duct system, In these cases there was slight
inerease of collagenous tissue, Polypous thickening
with or‘withouf deéquamation'of the epitpelium was veiy

often observed. The cellular zeaction was more of the
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lymphoid type even though a few macrophages were also
seen, In well defined thonie cases, the lactiferous
ducts aﬁd the cistern also showed proliferative
reaction, In many of these cases the secretiﬁg and
pieces had completely been replaced or become parti-
ally atrophic because of fibrous tissue overgrowth
(Figs. 6 and 7). The gland lobule on the whole had
become small with well dilated hyperplastic ducts
prodominating; Cicatrization was found very prominent
around some lae%iferoﬁs ducts. In these cases wﬁere
the cisternae or a few acini were retained, they
revegled cystic alterations (Fig. 8). |
Suppurative Mastitis

Ten quarters from-4 animals showed suppurative
reaction, Thére were multiple abscesses with pus with
a foul odour, Soine of the larger abscesses.gave a
palpable. lumpiness toftbe gland, Usually they were found
in the vicinity of lactiferous ducts. Standards of
connective tissue were found radiating into the .

surrounding udder tissue.

In éddition to the large abscesces visudlised
grossly there were numerous mic:oabscesses;"Many of
these microabscesses were surrounded by involuted
lobules, The disseminated. foci of suppurative areas

could be seen encircled by granulation tissue(Fig.9). The



granulafion tissue showed varying amounts of fibrous
tissue formation with corresponding destructicn of
normal tissue. In the larger abscesses which were

seen in chronic forms the proliferat%ve processes

were very pronounced. The interstial tissue around
thése areas were also markedly thiekenéd. The infla4
‘mmatory cells within the abscess showed complete
disintegration (Fig,10)and the whole abscess was filled
with liquified or inspissated material, Around the
fibrous tissue there was cellulsr reaction; consisting
mainly of lymphocytes and mononuclear cells, Many

of the lobules were involuted, In addition, because

. ‘of the proliferative reaction around the cisterns, |
there was a reduction in the size of the lumen, In
many caseslthey were almost obliterated, The ducts
cisterns and some alveoli in the vicinity of the
abscesces were found to contain exudate mainly consigt-
ing of degeﬁerated neutrophile (Fig.i1). The lining
epithelium of the ducts showed dageneration and uecraéiSa
Desquamation was geen in some areas while apﬁarent repair
as evidencaiﬁy ﬁyperplastic reaction was noticed at some
location in the ducts (Fig.412). Corpora amylacea or

frank concretions were also noticed.
Specific granulomatous mastitis

Udders of two animals were found affected with

tuberculosis, In one all the gquarters were involved
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while only two quarters were involved in the bthar.
Both these animagls had tuberculqus legions in'other
orgens also (No.44 also had tuberculous lesions in
the uterus ard lungs while No.50 had lesions in
kidney, liver and lungs).

The mammary tiséue was slightly firm and when
cut in some paits the lobulated structure appeéred
pronounced while other areas had a mottled appearancé.
Most of the lobules varied from greyish red to while .
in colour qna the surface was dry. Well developed
gtrands of fibrous tissue could be seen ramifying
the u&den tissué. Small caseous areas of irrégular ?
gsize and shape were noticed. Some areas when cut

had a slight gritty feeling.

- The sffected quarters showed numerous caseated
' aress involving many lobules (Fig.13). In some areaé
+he lobular structure was chpletely obliterated. f
Occasionally a few lobules were found %o have‘xetainéd
their histological integrity. But in these thexe waé

massive infiltration of lymphoid cells and the a@inié
were found atrophics In addition to the glandular ;
structure both initérlobular and intralobular ductal ;
systems were heavily affected. The cellular reaction
around the caseousg areas was found mostly consisting% |

of epithelioid cells and giant cells. A few plasﬁa 2

1
1
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jcells were seen., Away from the ¢aseating areas the?
cells encountered were predominantly lymphocytes and
moanytoid cells of the macrophage type (Fig.14).
Generally, giant cells of the Langhans type were Vegy
feq, While there was heavy collagenm deposition with
marked fibrous tissue predominance in the interw o
lobular septa and within the lobules, in other Jocat;
ions only proliferating fibroblasts were noticed, ”
A few of the caseated areas showed foci of caleifi- :

cation.

Acid fast bacteria could be demonstrated in

these udders,
Non-purulent interstitial mastitis

Forty six gquarters from 22 animals revesled .
various degrees of interstitial mastitis. The glands
were more firm than normal and the intéflobular septa

appeared more accentuated.

The essential histological changes were diffuse :
and focal cellular infiltration with varying grades Qf
fibroblastie proliferation, The cell types were mostly
lymphocytes, plasma cells and macrOphages. Occasionaily

neuirophils were also seen.

In twelve of these udders the reactions were

classifzed as chronic interstitial mastitis because of
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the excessive fibrous tissue reaction and massive
1ymphoid infiltration (Pig.15). Attached to one of h
these quarters on the periphery of the glandular
tissue was a lymphoid Roduble of 1 mm@'diameier;'
Higtologlcally this revealed fibrous encapsulation
in which was found lymphoid accumulation with
germinal éentre formation (Fig.16). These lymphocytes
were found to be in a net work of argyrophil fibres.
Two of the quarters had a focal interstitial mastitis
with a predominant lymphoid cell reaction rather than
fibroblastic proliferation and fibrous tissue |
deposition, In one of these the glandular tissue
showed stasis of eosinophilic colloid in the alveol#
and ducts (Pig. 17), fatty replacement of the paren-
éhyma and subsequent overall reduction of the
secreting element. Cellular infiltration of the
septa was often accompanied by narrowing of ?he alveoli
which shéwed signs of at:ophy, Occasionally Here and
there were seen few mac£0phages and lymphocytes in #he
lumina of the alveoli. In advanced cases most of the
gsecretory éend pleces were,completely obliterated by?
the proliferated fibrous tissue and cell proliferation
(PFig.18). In many of them, the ducts appeared eystie
(Fig.19). Concretions which were positive for caleium
were seen in many of the lobules either meny or few

in number.



Four quarters were having only very slight interw
gtitial reaction, There was slight oedema and the '
cellular reaction was minimal, Corpora amylacea and

eoncrétions were seen but only in limited numbers.
Acute diffuse mastitis

BEight quarters were found to be affected with the
acute diffuse type of mastitis, Grossly the udders
were enlavrged and dense. Vhen incised the cut surfabé
was moist in two cases while the others showed marked
hyperaemia., The cavitary system of the udders showed
contents of abnormal colour and consistency. |

Microscopically varying degrees of oedema and
hyperaemia were seen in fﬁe inter lobular and intra-
lobular connective tissue. There was marked dialatidn
of 1ymph vessels and bleod vessels and in some specimens
thrqmeSLs could also be demonstirated. Tbe alveoli an&
interstitial tissuve containéd desquamated eplthelialr
cells, The destruction of the epithelial cells was |
minimum or very severe, The exudate was o1 ther seroﬁs
or fibrinous (Fig.20.and 21)._ Sma;ler or larger grogps
of gcini,weﬁe seen filled with strands~o£ fibvrin. |

Theclsterns and the duct system also showed
varying degrées-of'degenerative and inflammatory

reaction (Tig.22).



The'leucoqytie reaction was very severe in sowe .
and congisted mostly of neutrophils. Marked monocytoid

reaction was also seen in the interstitial tissue.
Necrotising mastitis

Two quarters showed multiple désseminated areas
of necrosis which were demarcated by fibrous tissue.
The capsule was thick and in the inmer layers of the
capsule progressive nuclear. degeneration was observed.
The necrotic areas revealed a structureless wmass with
degenerating leucocytes in the periphery (Fig.23).
The vicinity of the necrotic, areas the interstial .
connective tissue sbows,prohounced thickening resulting
in extensive atropky of the intervening glandular

lobules.
Corpora amylacea and concretions

Very often most%%he mgstitic udders revealed
numeious.OVaI, round laminated or homogenous or sligﬁtly
granular bodies varying in size from 15 microns to
200 microns in diameter in the alveolli and interalveolar
tissues (Pig.24). They were seen at all locatious, “
but mostly within the alveoli. The associated tissues
were_éithér normal or_they ého@éd regressive changes.
or wefe cémpletely neerotic. Meny of them were bright

eosinophilic with a smooth or a glightly wavy contour.



In gome others the eosinophiliec structure was
fringed with basophilic laminations which were positive
for calcium by the Von Kossa method. When fat stains
.were employed the eosinophilic material did not reveal
any positive reaction. Some of the bodies were
completely basophilic and more dense. These structures
did not reveal any calcium salts in them, Coumpletely
calcified concretions with numerous laminations or
only with a liminated shell were also encountered,

There was no cellular reaction around these bodles.

Goats

out of the 67 halves examined from 35 goats
eizght halves were normal secreting glands, Of thesq
two were showing moderate thickening of the interstitial
tissue and two halves had slight epithelial hyﬁerplasia
and focal dilatation of the glveoli,

Twenty four halves were in various stages of
jnvolution as in cows, Many of the udders with normal
regressive chanzes as well those with lymphoid reaction
showed partiél fatty replacement of glandular tissue
CFig,ZS). Depending upon the degree of fatty replaéement
the giandalaf portions showed corresponding reduction.

In almost all these regressing glands corpora amylacea

were present in large numbers and in some there was



very extensive calcifiCation of these bodies. Two
halves were showing hyperplasis of the duct ep;thelihm
in addition to all the above mentioned changes. -Another
gland was having focal interstitial and catarrhal
mastitls =long with the regressive changes in both
halves., The interstitial tissue was infiltrated with
neutrophils and lymphold cells and the alveoli and
the dﬁcts also had desquamated epitheliél cells and

neutrophils aiong with the secretion,

Six animals showed Interstitial mastitis in all
the halves along with galactophoritis in some halves.
Two halves had wmultifocal lymphoid reaction in the
interstitial septa and destruction of acini in some
areas CFig,ZG). Others had s mixture of cellular '
infiltration consisting of neutrophils, lymphocytes,
plasma cells ané macrophages; Degeneration'of the |
alveolar epitheliﬁm, collageﬁous thickening of the ,
séptg, galacfophoritis and eqrpora amylacea of varying
‘stages were also noticed. There was desquamation of
the duct epitheiium and collection of 1ymphocytes in
the subendothelial area of the ducts. Another four
ha¥ves also showed the same type of reaction with the
characteristic lymphoid infiltration in the septa. I
The other inflammatory changes were not so prominent

~as the first one. Interlobular fibrosis, oedemalandf
focal acinar reaction were also noticed. ' The acini
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were filled with secrection aiongAwith desquémated
epithelial cells and few lymphocytes and plésma'cells
CFngZ?). In these two galactophoritis was not so
prominent, Oné animal had galactophoritis and mild
interstitial mastitis characterised by the lymphoid

reaction along with regressive changes, .

Two halves were having interstitial mastitis aud
gélaéfophoritis and there 'was numexrous corpora ‘amylaces
and éQﬁamous metaplasia of the alveolar and duct
epithelium, Another gland in thege group ‘was having
'chronicﬂinterstifial mastitis, The intérstitial septa .
was very much thickened with fibroblastic prolifqrationj
and infiltration with lymphoid cells and revealed -
corpora amylacea and fatty replacement of parenchymé

and subsequent reduction of glandular portions,

Six quarters were from-knoﬁn caéeé of Johne's ]
diéease. They showed diffuce lymphoid reaction along
the interlobular septa (Fig, 28). The infiliration was
found wmore intense;nearﬂlymphatios and blood vedsels.

The lymphoid cells were found infiltrating into the
intralobular connective tissue also more or less in
a'centripefal-fashion. In most locations the alveolar
epithelinm 4iad not'maﬁifesf;seVere degenerative-chgnges |
except in one, where masses of lymphoid cells were found
replacing a fow acini near' the cepta, Even though a

few number of macrophages were seen,  epithelioid cells



were absent., It was not possible to demonstrate acid:

fast bacteria in the tissue.

Qne‘animal had necrotic mastitis iﬁ one half !
alone, The other half was normal, Tae affected half.
showed complete necrosis of the tissues, The nermal :
architecture of the gland was lost and the ductis aznd .
alveoli were filled with inflammatory cells which weré
completely or partially necrotic. Remants of neutro<
phils and macrophages were sesn, Olumps of bacterisa E

with coccoid features were seen in sections,

Two animals had gangrenous_mastitié in their rigﬂt
half alone, Thae udder was swollen bluilch red in coloér
and the secretion was bloody. There was completg J
destruction of the wammary tissue and necrosis (Fig.zé).
The structure of the mammary gland was lost, The i
lining epithelium ¢f ducts end alveoli was destroyed |
 and tissue debris was present in the lumen, There weré
numerous eorpofa amyiacia wnich showed caléificationaz

|
'

One animal showed acute suppurative mastitis in
both the halves of thé udder, In this case also the ﬁ,
udder was enlarged and had puruient exudates Micro-
sc§pically'thre we#e multiple suppurative areas and
interstitial fibrous fhiokehing‘ There was loss of
epithelium of the alveoli and the 1umén was filled wit%
cellular deﬁris (Fig. 30). Neutrophils could be identi-

fied among degenerated cells and around necrotic tissué



44
and some of the large éisterns and ducts showed squamous

metaplasia of the lining epithelium and foeal destruction
of the epithelium (Fige 31 and 32).

Six halves had general interstitial fibrosis and
two halves had glandular atrophy (Fig.33), and focai
catarrhal mastitis, Two hal#es end severe loss or
atrophy of alveolar and pieces, prominent development of
duct system and severe interstitial collagenous thicken-
ing (Fig. 34). Six halves had interstitial oedema,-
fibrosis, focal lymphocytic accumulation in the inter-
stitial area and focal dilation of the alveoli, There

were areas of congestion and numerous ecorpora amylacea,

Another two halves were having interstitial
fibrosis and oedema with stages of involution.,

Six halves from 3 animals showed varying grades :
of degenération and calcification of the arterial wali;
In one case fhe sections of artery showed severe diffuse
calcification in the media in a trachesl ring fashion
(Fig, 35), In the other céses also blood vessels showed
caleification but in a milder degree. Calecificatlun was
seen either as granular deposit or linear or ribbon like
streaks sub endothelially and in the media CFigg, 36

and 37)0
‘Milk Samples
Samples of milk from 105 qﬁarters from cows and

from 84 halves goats were examined. On the basis of the
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mastaid reaction, the sub clinical cases of mastitis
were classified as +, ++, +++ depending upon the mntenuity
of reaction, Milk samples from clinical cases of

mastitis were also collected.

Twenty samples of normal milk ¢ach from cows and
nineteen goats were examined, None of them showed any
bacterial groﬁwh. The somatic cell count varied from
150 000 to 5000CC in cows while it was 300, OOO to
500,000 in goats. The absolute number of neutrophile '
per wl varied from T70,00C to 220,006 in cows and |
60,000 to 620,000 in goats, The differential count was
15 to 43% of neutrophils in cows and 12 to 31% in goats,
were as that of lymphocytes was 50 to Sé% and 44 to 78%
in cows and goats respectively. The percentage of .
epitbellal cells was O to 6% in cows and O to 36% in goats.
No monocytes, eosinophils ox basophlls could’ be idenfified

in normal milk.samples (Fig. 38).

Tn the subclinical mastitis (diagnosed on the basis
of the mastaid reactior) all the 40 samples from cows were
positive in bacterial culture and the organism inéludeé

*Staphylococcus 62,50%, Streptococcus 2,5%, Staphylocoeéus
and Streptococeus 15%, Coliforms 10%, Staphylocoewus and

Coliforms 7.5% and Cozynebacterium 2.5%;

Out of 35 samples examined from goats 34 were found

positive on bacteriological examination. The organisms



were 88,24% Staphylococcus, 8.82% Streptococcus,
2.94% Staphylococcus and Streptococcus. Noné of these

samples revealed fungl.,

The somatic cell count in subclinical mastitis
varied from 500,000 to 30,000,000 in cows and
1,000,000 to 24,900,000 per ml in goats., The absolutef
number of neutrophils was 130,000 to 18,700,000 in cows
and 470,000,000 to 16,560,000 per ml in gosts (Figs. 39
and 40),

The differential count in subclinical mastitis
showed great variation, Néutfophils raﬁged from 19% to
92% in cows and 18% to 76% in goats, lymphoocytes, '
7% to 69% in cows and 19 to 69% in goats. Epithelial
cells, O to 38% in cows and O to 45% in goats. Meonocytes
ranged from O to 2% both in cows and goats and Eosino-

phils O to 12% in cows and O to 144 in goats.

Bacteria could be isolated from all clinical cases
of mas%itis. 45 samples from cows and 30 saﬁples from
goats were examined. The organisms were Staphylococcus
57.78%, Streptococcus 4.44%, Staphylococcus and Strepto-
coceus 20,00%, Coliforms 6,67%, Corynebacterium 8,89% |
and Staphylécoccus and Corynebacterium 2.22% in cows.

In goats, Staphylococcus 63.33%, Streptococcus 10%,
Staphylococcus and Streﬁtococcus 16.67%, Coliforms 6.67%

and Staphylococcué and Coliforms 3.33%, Here the total
somatic cell count ranged from 1,250,000 to 30,000,000 in



cows and 1,000,000 to BO,QO0,000 per ml in goats, In
few samples there was only clumps of bacteria and cleér
or light yellow fluid without a single cell, The
absolute number of neutrophils ranaed from 400,000 to
26,400,000 in cows and 640,000 to 23, 400 000 in goats,
The differential count was neutrophils, 12% to 83% and
24% to 88%, lymphocytes, 10% to 82% and 10% toIBT%,
epithelial cells, O to 37m and 0 to 40%, Monocytes,
0 to 6% and 0% and eosinophils O to 10% and O to 7%
for cows and goats respectively.

The results of the examination of milk sambleé-

are summarised in table II and IIT,



Results of the Histological Examination of Tissues

Cows
S1l,No: Histological diagnosis
1 Stages of involution with
-intense lymphocytic reaction
2 Catarrhal mastitis (des
quamative type)
3 Gglactophoritis and mastitis
4 Stages of involution and
foeal galactophoritis with
fatty replacement
5 Stages of involution
6 Galactophoritis and mastitis
T Suppurative mastitis
8 Stages of involution with
fatty replacement
9 Galactophoritis
10 Mild catarrhal mastitis
11 Interstitial mastitis
12 Interstitial mastitis
13 Mild -catarrhal mastitis
14 Stages of Involution
15 Interstial mastitis with
cystic dialatation of ducts
. and galactophoritis
16

- Stages of involution

Remarks

A1l the four
quarters.

All the four
guarters.

A1l the four
quarters

A1l the four
guarters

A1l the four
quarters

All the four
quarters

Only in two
guarters

All the four
quarters

Cnly in two
quarters

All the four
quarters

A1l the four
gquarters

A1l the four
quarters

A1l the four
quarters '

A1l the four
quarters

All the four
quarters

. All the four

quarters



S1.No. - Higtological diagnosis

17

" 18

19
20

21
22
23
24
25
26
27
28

29

30

31
32
33

34

 Foéal galactophoritis and

stages of involution

Interstitial mastitis
(subactite)

Stages of involution

Stages of involution with
nuUMerous corpora amylacea

Stages of involution
Suppurafive mastitis
Suppurative mastitis
Acute diffuse mastitis

Normal

Mild interstitial mastitis
with oedems and corpora
amylacea

Stages of involution

Mild interstitial mastitis
(cellular) |
Catarrhal mastitis
Interstitial mastitis
Stages of involution

M1ld eatarrhal mastitis
Mild catarrhal and

interstitial mastitis

Interstitizl mastitis
(Chronic)

Remarks

In right fore
quarter and invo-
lution in other .
quarters

A1l the four
quarters (foeal
squamous metaplasisg
in left hind quarter)

A1l the four quarters

All the four
quarters

All the four
quarters

All the four
quarters

All the four
quarters

All the four
guarters

All the four {
quarters ‘

All the four
quarters

All the four
quarters

A1l the four
quarters

Only in two
hind quarters

‘A1l the four

quarters

A1l the four
quarters

All the four
quarters

All the four j
quarters(Squamous



S1,No. Histological diagnosis
35 Interstitial mastitis (mild)
36 Catarrho-purulent mastitis
37 Stages of involution
38 Galactophoritis
39 Catarrhal hastitis
40 - Interstitial mastitis
41 Interstitial mastitis
42 Interstitial mastitis
43 Stages of involution
44 Tuberculous mastitis
- (without ealcification)
45 cystlc dilatation of ducts,
s2d involution
46 . Dedeng,
47 Necrotising mastitis
48 Catarrhal mastitis |
49 Acute diffuse mastitis
50 Tyberculous mastitis

(with caleification)

Remarks.

metaplasia and
ectopic lymphnode
in the left fore .
quarters

All the four
quarters

All the four
quarters
All the four .
quarters

A1l the four
quarters

A1l the four
quarters

A1l the four
quarters

A1l the four
quarters

A1l the four
quarters (focal
squamous meta-
plasia in the right
fore quarter)

A1l the four
guarters

411 the four
quarters

A1l the four
guarters with promi-
nent fatty replace-
ment in two quarters

- A11 the four

quarters

Only in two quarters
All the four gquarters
A1l the four quartérs
A1l the four quarters



Goats . L
S1.No. Histological diagnos Remarks
1 Interstitial mastitis Both halves :
(known case of
: Johne's disease)
2 Atrophy of glandular portions Both halves '
3 Interstitial fibrosis Both halves
4 Interstitial fibrosis Both halves
5  Stages -of involution with Both halves
lymphoid reaction -
6 Interstitial mastitis : ' Both halves
(known case of
Johne's disease)
T Stages of involution with
lymphoeytic and fibroblastic ‘
reaction ' Both halves
8 Stages of involution Both halves
9 Normal gland . -
10 -  Neerotising mastitis Only one half
11 Gangrenous mastitis Only one half
12 Stages of involution Both halves
13 . Suppurative mastitis with Both halves
squamous metaplasia
14 Stages of involution Both halves
15 ' Oddema end congestion Both halves
16 Stages of involution with
lymphocytes and calcified
. ‘concretions : Both halves
17 Stages of involution Both halves
18 Interstial mastitis. , Both halves
, (lmown case of
Johne 's disease)
19 Stages of involution Both halves
20 Oedems, and congestion - Bpth halves
21 Interstitial wmastitis

(calcification of vessel wall) Both halves



22
23
24

25

26

27

28

29

30

31
32

33
34

35

Sl.No. Histological diagnosis

Gangrenous mastitis
Stages of involution

Stages of invelution
(0edema and ealcification
of vessel wall)

Interstitial mastitis and
galactophoritis with squamous
metaplasia)

Oedemg and congeston with
cystic dilation of alveoli

Focal catarrhal mastitis

M11d catarrhal and inter-
gtitial reaction with stages
of involution

Stages of involution with
lymphoid reaction

Degeneration and calcification

of arterial wall (stages of
involution) :

Normal gland

Galactophoritis and inter-
stitial fidbrosis

Normal gland
Normal gland . ,
Catarrhal mastitis

Remarks

Only cne half

Both
Both

Both

Both

Both

Both

Both

Both

Both
Both
Both

halves
halves

hglves

halves

halves

halves

halves

halves

halves

halves

halves
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Table II

Results of Examination of Milk Samples

a) Somatic cell count - Total number of cells/ ml

Cows (106)  Goats (106)
Normal 0,15 to 0,50 0.30 to 0.50
Subelinical mastitis 0.50 to 30,00 1,00 To 24.90
Clinical mgstitis 1.25 o0 30,00 1.00 to 3%0.00

b) Somatic cell count « Range of neutrophils / ml

Normal 0.07 to 0.22 0,06 to 0.62
Subclinical mastitis 0.13 tc 18.70 0.47 to 16.56
Clinical mastitis 0.40 to 26.40 0.64 to 23.40

e¢) Somatic cell count -~ Range of percentage of cell

components
Cows Goats
i) Weutrophils
Tormal 15% to A43% 124 to 31%
Subelinieal - ' :
mastitis 19% to 92% 18% 4o 76%
Ulinical wmagtitis  12% to 89% 24% to 85%
ii) Tymphocytes
Normal 52¢% to 82% 44% to 78%
Subcliniczgl
mastitis 7% Lo 69% 19% to 69%

Clinical mastitis  10% Lo 82% 10% %o ST%



1i1) Epithelial cells

Normal
Subclinical mastitis
Clinical mastitis

iv) Monocytes
Nbfmal

Subclinical mastitis
Clinical mastitis

v) Eosinophils.

Normal -
Sub.elinical mastitis
Clinical mastitis

Cows

d% to
0% to
0% to

Nil
0% to
0% to

Wil
;O% t0

0% %o

6% -

. 38%
37%

2%
6%

128
10%

Goats

0% to 36%

0% to 45%
0% to 40%

Nil
0% to 2%
Nil

Wil
0% to 14%
0% to T%



Table III

Incidence of Various Bacteris

a) Olinical mastitis

Cows Goats
Staphylococcus - 57.78% 63.35%
Streptococcus 4.44% 10.00%
Staphylococeus and R -
Streptococcus . 20,00% 16.67%
Coliforms 6.67% 6.67%
Staphylococeus and ' '
Coliforms Nil 3433%
Staphylococcus and )
Corynebacterium 2.22% Ni1
Corynebacterium 8.89% Nil
b) Subelinical mastitis
Staphylococcus .. 62,5% 88,24%
Streptococcus : 2.5% 8,82%
Staphylococcus and ,
Streptococcus 15.00% | 2.94%
Coliforms . 10,0% - Nil
Staphylococcus and
Coliforms T7.5% Nil

Corynebacterium 2.,5% | Nil
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DISCUSSION

. : ‘ I
During the present investigzation a total of 200 °

quarters from cows and 67 halves from the udders of

Hi
I
H

goats were subjected to detailed histological study. E
Except for 18 quarters in cows and eight halves in
goats, all the others showed varying grades of pathov;
logical alterations - from degeneration and desquamat%on
of a few epithelial cells to advanced cases of necrosis
and gangrene, Most of the materials in this investiuf
gation were collected from slaughter house from amimais
which were apparently healthy. This study of the natire
of the lesions in the udder downot truly reflect the {
different pathological processes that are commonly seé?
in the mammary glands of animals since only a parﬁicuﬁér
group 6f'animals, mainiy non=lactating, are brougﬁt fo%
slaugh?er; - However, détéiled histépathological examin}

I

ation of the udder revealed varying degrees of involve~

'
It

ment of the udder.

The commonest lesion observed in the glands of !

‘both cows and goats was mastitis. Varying types and

intensity were encountered; from subtle changes to
J

rather iﬁtensiVe involvement with couplete abliteration

Qb ;
and glandular atrophy. The tissue reaction was more |
in the . nature of a proliferative type than exudative.,

Pibrous tissue prolifevation and lymphoid reaction



were significant features, and this can be consideredg
quite natural since most of the materials collected
were not from clinical cases of mastitis., In a similar

study from specimens obtained from.Trichur slaughter :
j

house Pillai (1970) found 25% of the udders examined

had chronic mastitis.

[

The ductvsystem was invafiably involved in most !
of the cases of mastitis., The subtle distinction {
between galactophoritis an& mastitis was not possible%
always but in a few cases, only the lactiferous duct I
and cisterns were found invblved.\ It is generally
accepted thgt many types of infections-take‘place i
through the duct system., Clinically detectable changég
may not inevitably follow the passage of the organism
through the teat canal, The intaect epithelium of the|
cistern and lactiferous system of the gland and possib}y
also baetericidal and bacte;iostatic substances of mil?
assist in preventing the’multipliéation of the organis%s.
(Heidrich and Renk, 1967). On the other hand,. epithelial
defects in the cistern and previous inflammato:y changes,
such a9 non=-specifie catarrh of the udder may favmur the

establishment of organisms that have entered the udderg~

The changes in the duct system were, in addition i
to cellular infiltration and epithelial damage,  proli-!

feration of connective tissue and hyperplasia and



metaplasia of lining cells. The moderate thickening !
of the epithelium and small rounded poljpoid proli«
ferations into the lumen of the cistern and large |

ducts in many cases in the present study were also ﬁ
encountered by Pattison snd Smith (1953) in experimental

N b
mastitis induced by Streptococcus dysgalactiae. ILow

grades of progressive fibrosis snd lobular atrophy 1nﬁ

some of the udders could be ecases similar to those r
described by Stabenfeldt and Spencer (1966) in lesiong
caused by non=haemolytic coagulase negative Staphylocdgci.
Classical cases of suppurative mastitis with gbscess
formation seen in this gtudy‘wgre simildr to those

caused by Corynebacterium pyogenes snd Pscudomonas

aeruginosa. '

Four cases of gangrenous mastitis two in cows and;
" two in goats were observed, Organisms with the morpho;

- N . . !II
logy of Staphylococci could ‘be demonstrated in tissue |

sections, The alpha toxin of Staphylococcus is responé
sible for the development of gangrenous form of mastitis
| E
i
constriction leading to. ischaemia and death of tissue ,

in cows, goats and sheep. The toxin produces vaso-

(Brown and Scherer, 1958). Stapbylocoecél antitoxins

in blood and milk resulting from previous exposure to
.infection may be adequate to prevent the occurrence oﬂ:

gangrene, bgt extensive areas of suppuration will resulﬁ



from uninhibited multiplication of Staphylococcus withj
the possible formation of large abscesses (Schalm,gz.gi.
1971). - ;

The acute diffuse types are characterised by 'ﬂ

oedema, and catarrhal and fibrinous inflammation, Such
J
reaction was found only in eight cases, Usually a L

- variety of organisms are Incnzminqted out of which Coli-
i

forms are very 1mportant,

Chronic interstitial mastitis was a common occurrﬁnce
in a large number of glands (21,72%) examined., These !

appeared as lightly scattered area of lymphoid proli- i
feration with minimal alveolar damage to large areas oé
intérstitiai thickening associated with degeneration a&d
atrophy of the glandular end pieces, Most of the reacﬁinns
were indicative of a past infection and consequent rep%ran
tive phenomenon rather than ongging,inflammatory proce%s.
The disseminated lymphoid infiltration and lymphoid ;
nodules observed in some'of-the'glahds could be due to:
Brucella infection. Emminger and Schalm.(1943)'reportéa
that gross lesions are not seen in the parenchyma, butf-
histologically few to many small inflammatory foci varying
- in degree from acute or sub-acute and chronic are preséht.

'
}
i

The lesion is a non-purulenf interstitial-mastitisﬁ'
i

Another pathologlcal aSpect that was brought out
durznc the course of this investigation is the 1ymphoid
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[
1

reaction which was specifically distributed along the E-
course of the interlobular and intra 1obu1ar.connectiv$
tissue in the udder of goats suffering from Johne's '
diseaée. Even though no organisms could be detected T
in the glands by microscopical examination of sections '
stained by Zichl-Neelsen method or from ground tissue
smears, the pattern of lesion was very-characteristid X
in animals having paratuberculous infection. It may be?
quite likely that the lywphoid cells, with deep staininé
eytoplasm, could be 'T* fype'of! lymphocytes which are ;

I
b

concerned with cellular immune mechanisms which might

be operating in animals infected with Mycobacterium

Johnei. The absence of plasma cells in these iOCationsﬁ

further substantiates this point. B

Tuberculous mastitis was encountered in this inves@i-
gation and numerous acid fast organisms were demonstrated

in the infected tissue. Caseous and éaseo-calcific
3
lesions were seen. Giant cells were observed but were |

not a constant feature. Under natural conditions mammary
tuberculosis is usually haematogenous but small proporti?n

of cases could be galactogenous via teat canal (Schalm |
. #
et al. 1971). The association of tuberculous lesions in

i
other organs along with mammary tuberculosis in these
cases may suggest a haematogenous infection in these ;

cases, The public health significarnce of tuberculous E
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: » | [
infection of the udder needs no over emphasis. Tube r-

culous mastitis was not encountered in goats, |
‘ |

Sphericél structures which are generally referrea
to as corpora amylacéa were very often encountered bo%h
in normal alveoli as well as in diseased portions, Théir
number was more in mastitic glands, These bodies wer?
'1aminated indicating a progressive genesis by gradualE
deposition, They were'basophilic or eosinophilie, I%
is likely that these originated from inspisaated m11k|
proteins which later became hyalxnised and very oftenf
calcified, The process of calﬁifzcation always proceeded,
from the periphery. Ahmed (1975) when studying the !
calcification in human breast carcinomaS‘observed thaﬁ
mamnary eplthellum is capable of concentratlng caLcium

iong in milk and that calclrication is the result of an

active secretory process rather than dep0o1tlon of %

caleium in degenerative and necrotic cells. It is likely
that the phosphoproteins may be the most likely facusi

of calcification.

In six cases, varying grades of arteriasl calolfication
were noticed in goats which were very smmilar tol' i
"Monckeberg's sclerosis”, It is descrlbed as a degenef—
ative process involving the media and 1nterna1 elastic|
lamina of muscular arteries. Experimentally epinephrine

has produced similar 1es10ns support:.ng the suggestion



that the lesion results from endogenous or exogenous
vasotonic agents (Gore, 1966). ' However, similar |
| arterial lesions occur with hyper parathyrodism with T
hypervitaminosis D and for unknown reasong. Since onl&
the udder tissue was examined histologically it was nof
possible to ascertain whether this process of caleifi—r

cation was only a local dystrophic phenomenon or mani—L
festation of a generalise& reaction, ?

A large number of glands with chronic'induiative {
changes shoued oystic dilation of the ductal system, |

The lobular pattern and acinar structure have been .
obliterated and the only histologic unit remgzining is E
the duetal system with severe periductal fibrotic ;
reaction, In many locations there is marked over growéh
of connéctive tissue into the lactiferous ducts with i

partial or complete occlusion, Such partial or compleﬁe
obliteration of the ductal lumen could very well explain
the dzlatation of the remaining dqucts with active Looklng

lining cells, Singh and Iyer (1972) have referred to !
i
|

‘these conditions as separate entitles as "Cystic

disease" and "epitheliosis", From the observations made
"

Y ) . » 5 . |

in this study it seems such cases could be considered

. | X ; I!

more as reparative and compensatory tissue reactions

iather‘than a8 separate pathological enfitiese



Eight glands, both from cows and goats, with
lesions of mastltls showed squamous metaplasia of
ductal system, Singh ana Iyer (1972) also observed |
cases of squambus metaplasia of the ductal lining |
cells in asaoclation w1th chronlc mastitis.' The factoés

ecpon51ble for this remains conjecthal. ' L

No neoplastie 1esions could be observed in any

of the tissues examined in the present study.

Normal milﬁ alwayé,contains numﬁers'of cells,‘
but the limits of normaley are not precise, Cell cbnt%
ent in milk varies in the different stages of 1actatioﬁ
and in the different fractions of milk (Waite and |
Blackburn, 1957). Diurnal #ariations have also been f
reporteé in the somatic Qell count of milk (Schalm L
et al, 1971). In the present study the total somstie f
cell count was below 500,000 ﬁer ml. in both cows and
goats, This observation isliﬁ general agreement that

made by wany previous workers., Cole et al.(1965)

suggested that the leucocyte level of 1 000,000 cells |
per mwl, was indicative of mastitis. The British Veteri-
nary Association (1965) observed that quarter sample

leucocyie counts of 500,000 per ml; or over are

generally 1ndlcat1ve of sub-clinical mastitis. In the’
i
present investigation the values were above 500,000 in.

sub-clinical and clinical mastitis. While the percentage



of neutrophils in normal milk was below 31% in goats
and 43% in cows, the'corresponding maximum values in

mastitic cases were 837% and 92% respectively.

It was found that both in cows and goats in |

clinical as well as in sub-clinical cases Staphylococcus
was found to be the chi#f etiological agent. Other

organisims encountered were mixed infection by Staphyloe-

coccus and Streptococcus, Streptococcus, Coliforms,

n
i
1

Staphylococcus'and Coliforms and Corynebacterium in
that order. Even thougk all the samples of milk vere .
cultured in Sabauraud’s media; fungi could not be

isolated from any of the sample. l
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SUMMARY

. |
During the present study a total of 267 mammary
quarters from cows and goats were selected for detailed

histopathological study.

Eighteen quarters in cows eight halves in goats

were apparently normal. "

Sixty one qusrters from cows and twenty four ?
halves from goats were in various stages of involution.
The changes assoclated with involution were atrophy of
glandular parenchyma, fatty replacement and cqllagenbus

thickening of the interstitial tissue.

Mastitis was the important'type of pathologicali

lesion encountered,

Catarrhal mastitis and galactophoritis of varying
grades -and types were found in 45 guarters in cows aﬁd
two halves in goats. In many of these cases the :
cisterns and the lactiferous ducts manifested produc%ive

inflamngtory lesions, w
Pifty five quarters from cows and 12 halves from
goats revealed interstitial mastitis, The reaction was
mainly characterised by fibroblastic proliferation ahnd
lympheid reaction., The cisterns and the alveoll weré

secondarily involved.



There were twelve cases of suppurative mastitis
out of which two were from goats. They were seen
either as frank abscesses or as microabscesses. In
most of these cases the duct system was glso involved.
Reparative attempts of duct epithelium was manifested
in the form hyperplaskia of the lining cells and |
dilatation.

Eight quarters from cows had acute diffuse
mastitis characterised by oedema, congestion and

leucocytic infiltration.

Necrotising mastitis was seen in two quarters

from a cow and one half from a goat.

Six quarters from 2 cows revealed tuberculous
mastitis.

Two mammary halves from iwo goats had gangrenoﬁs :
mastitis. The mechanism of gangrene formation in
relation to the alpha toxin of Staphylococcus has been

discussed,

Other non-specific lesiong encountered were
oedems, congestion, focal'lymphocytic regction, luter-
stitial fibrosis, cystic dilatation of alveoli and
ducts, arterial calcification, squamous metaplasia of

the slveolar and ductal epithelium.



el |

Pseudo concretions and true concretions were
constantly observed in wmany of the wammary glands
vexamined. It vas suggested mammary epithelium souldﬁ
concentrate caleium and that it got deposited on
inspissated and hyalinised milk proteins,

The varying grades of arterial caleification
seen in the mammary glands of goats were very similar

to 'Monckeberg's selerosis' described in human beings.

1|

. The characteristic feature of the mammary gland
in goats with Johne's disease was the distribution
of lymphoild c¢ells in the inter lobular and intra
lobular septa. It was postulated that these cells ﬁ
might be 'T' lymphocytes which are concerned with

cellular immunity.

The cystic changes encountered in the mamma:y. )
glands were not considered as a séparate entity- '
Tibrocysfic disease! - but only compensatory processss
as a result of fibrosis and atrophy of some part of T

the glandular and ductal system,

A total of 189 quarter samples of milk were also
examined for total somatic cell count, diffevential '
count and for the presence of"pathqgenie bacteria and
fungi 6f cows and zZoats by cultural examination.

The total cell count in normal wilk varied from

150,000 to 500,000 /ml; In sub-clinical and clinical



#1154
cases upto 30,000,000 cell per ml could be counted,

The percentaze of neutrophils in normal milk
was below 31% in goats and 439 in cows, the correspond-
ing maximum values in mastitic cases were 88% and

92% respectively.

In both cows and goats the chief etiological
agent for mastitis was Staphylococcus. Other organisms
encountered were Streptococcus, Coliforms and Coryne=

bacteriunm,

No fungi could beAisolated from the milk samples

taken from Clinical cases of mastitis.
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Fig, 1, Iining cells of the udder cistern
showing vacuolar degeneration-
Cow ( H& E, 400x ).

Fig. 2. The wall of the udder cistern showing
polypous thickening. Separation of
the 2 cell layers seen in some areas,
Cow ( H& E, 400 x). .






Fig. 3. Udder cistern showing massive infiltration
of inflammatory cells with extension dnto
the glandular tissue. Cow ( H& E, 100 x).

Fig. 4.  Mammary alveoli with leucocytes and
desquemated epithellum. Cow (H & £, 400 ).






 Fig. 5, Most of the alveoli packed with disinte-
grating inflammatory cells most of which
are neutrophils. Cow ( H & E, 100 x).

J
/

Fig. 6.  Periductal fibrosis and lymphoid infiltration.
Atrophy of secreting end pleces.
Cow (H& E, 90 x ).









Fig. 9. Disintegrating abscess in the mammary
gland surrounded by cellular granulation
tissue- Cow ( H& E, 400 x ).

Fig. 10. Portion of an abscess showing disintegrating
content and fibrous eucapsulation, A few
lymphocytes are seen in the capsule-

Cow H& E, 400 x)-
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Fig, 11.

Fig, 12,

Alveoli, ducts and cistern containing
exudate cousisting malnly of neutrophils-
Cow ( H& E, 100 x).

Iining epithelial cells of a large duct
showing focal desqumation., Hyperplasia
seen in other areas. Cow ( H & E, 100 x)






Figs 13.

Fig..

14.

Tuberculous mastitis showing an area
of caseation. Cow'( H & E, 100 x).

Tuberculous mastitis - early lesion =

showing cellular reaction consisting

moatly lymphoid cells and macrophages.

Cow ( H& B, 100 x).






Pig, 15, TInterstitial mastitls characterised by
intens¢ lymphoid infiltration.
Cow ( H & E, 400 x).

Fig. 16. Iyumphoid nodule with gerwinal centre at
the periphery of mamuary parenchyma.
cow ( H & E,x100 x)



Fig, 17. Alveoli filled with eosinophilic colloid
1ike material- Cow ( H& E, "~ 100x).

Fig, 18. Advanced case of glanduiar étropby“. énly
the duet system remains patent. o
Cow ( H & B, = 400 x),






Pig. 19, Obliteration of the secretery end pieces
and cystic dilatation of the ducts:
Cow ( H & E, s 100 x)

Pig. 20, Alveoll contain serofibrinous exudate
contain leucocytes and desquamated
epithelial cells-'Cow.( H& B, - 100 x)-






Fig., 22,

Alvecli contain serous fluld and few
inflammatory cells and epithelial cells
Cow ( H & E, 400x).

Lvolvement of the duct system -
inflamaatory cells and ocdema in the
epitheligl and subepithelial layer

Cow (H& B, 100x ).



¥Fig, 23, Degenerated inflamaatory cells at
the periphery of a necrotic area in
the mammary glend, Cow ( H& E, x 100x)

Fig, 25; - Micro concretim s, Most of these bodies
+are partially or completely caleified,
Cow ( H& E, 100 x).









Fig, 29, CGangrene of the udder - complete loss
of glandular architecture with

vacuolations, Concretions also present..
Goat ( H& E, 100 x).

Fig. 30. Iobule showingllestruction of many

alveoli and containing purulent exudate,
Goat (H & E, 100 x).



Tig, 25, Udder showing fatty replacement of
glandular tissue. Goat ( € & E, 100 x).

Fig, 26, Degeneration and desquamation of
alveolar epithelium, Interstitial
lymphoid infiltration. Goat ( H & E, 400x ),



Fig., 23, Degenerated inflammatory cells at
the periphery of a necrotic area in
the mammary gland, Cow ( H & E, x 100x)

Pig. 23. - Micro concretim s,  HMost of these bodies
' are partially or completely caleified,
Cow (H& E, 100 x).









Fig. 27, Hammary acini filled with secretion
containing lymphocytes and epithelial
cells. Goat ( H& B, 100 x ).

Fig, 28, Infiltration of lymphocytes along the
' interlobular and intrglobular septa.
Goat ( H& B, 400 x ). -






Fig. 31. Epithelium of cistern showing squamous
metaplosia. Goat ( H& B , 400 x).

Fig., 32. Udder cistern containing cellular debris.
Lining cells show squamous metaplasia. Goat
(H & E, 4—00 X )o
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Fig. 33. Massive glandular atrophy and
interstitial fibrosis. Goat ( H& E, 100 x).

Fig. 34. Interstitial fibrosie and prominent
duct system, Goat ( H & E, 400 x).






Fig. 35.

Fig., 36.

Artery in the mammary gland showing
caleification, Goat ( H& E, 400 x ).

Artery in the mammary gland showing foci
of ealcification, Goat (H & E, 100 x ).






Fig. 37.

Fig‘ 380 .

Streaks of calecification in the :
arterial wall, Goat ( H& B, 400 x).

Somatic Cells in the normal milk |
of goat., Cells are predominantly
lymphocytes. 900x.






Fig., 39, Somatic cells in a sub clinical case
: of mastitis. Iarge number of neutrophils
are pregent., Cow 900 x.

Pig, 40. Neutrophils and Iymphocytes in
mastic goat wmilk. 1200 x=.
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Appendix I (a)
Results of examination of milk sample (Cow)

Normal milk samples

——-—-—-.-m—-b—.--.-—---—-“————-‘——.——-—---———n-—-—u-——-—-——y——--—-——u——-——-m-----n—m-——---umwnu“w.

S51.No. Reaction Cultural exumin- Total cell Absolute Differential count.
to 'Magl’taid ation count/ml, number of e e et e e e
solution (106) g;g§§3;1. ¥ L EPI E M B

S S << .

* 1 Negative  Negative 0.30 - -

¥ 2 .do- ~d0= | 0.40 - - = e - 4 -

*3  ado= ~do- 0,35 - - = - - -

* 4 ~do=- ~do- 0,42 - - - - - e

5  -do=- ~30= 0.50 0.1 20 74 6 o~ - -

* 6  -do- -d0- 0.45 - - e e e e

*7  -do= ~do~- 0.20 - - e e e e -

#8 -d0= ~dom ‘ 0.15 - - = e e e

¥ 9 =00 =10 ' 0.18 - - - - -~ = -

¥0  ~do=- -do- 0.27 - - - e s e oa

¥11  =do= ~do- 0.39 - - - - e . o

12 =do- ~d0= 0.50 0.19 38 60 2 - - -

¥13  <do- ~30= 0.50 - - - - e e .

*14  -do- ~d6= 10.50 - ~ - = - - .

---a—c--———-.-——-—---——-—_u.--.——..——-—un--——--———-—o-——-—-——u—---———--——--——_-—————-— O g e Y S s S G
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Reaction
to Mastaid
solution

Cultural examin-

-ation

Total cell
count/ml,

(106)

Absolute
number of
neutro-
ph ilS/mlo

D O . Vet A 2 G Sy S AP N B s (e e EO D WD S I ey T U Sy AT W+ S D W S e A CHe G 2 W e G S SIS TED (R0 CUE M S W S S A G SEP Su > S Cve

%19
20

Négative
~do=
= O
Q=
“dg=
-do=

Differential count

N L EPI
15 74 1
18 82 <
43 52 5
19 76 5
27 68 5

D S G Sy e S W R W . e OV A Y D M A B

* Differential cell counts not made since the number of
cells were very few,

T1



Sub clinical mastitis

S1,No. Reaction

Cultural exanine-

ation

to Mastaid
solution
1 +
2 +
3 +
4 +
5 b
6 ++
T ++
8 ¥
9 ++
10 ++
11 +4
12 ++
13 ot
14 ++

Appendix I (b)

Total cell
count/ml.

(10°)

- - -

SO0 Gt WD . P G S G U ey S TS ma S AP g D G G O D ate

Staphylococcus and

Coliforms 0.75
Staphylococeus 0.50
Staphylococeus 0.590
Staphylocoesus 0.75
Coliforms 2.25
Staphylococcus '
and Coliforms 2.65
Staphylococcug 1.00
Staphylococcus and
Streptococcus 1,50
Staphylococecus 1.30
Coliforms 1.80
Staphylococeus and ’
Coliforms 5.00
Staphylococcus 1,00
Staphylococcus 1.20
1.70

Coliforms

s Sy

‘Differential count

VR G, CH . 0 S T S SR WO G S i LD My S S g G D e U NS Sy S

Abgolute

number of
ngutrophils/ N
ml, (1062.

0.35 47
0.%13 25
0.27 53
0,15 20
0,79 35
1.33 50
0.48 48
0.72 48
0.53 41
1.08 60
2.15 43
0.60 60
0.60 50
0.71 42

53
69
39
T4
55

42
51

46
53
40

52
34
39
54

/Contd,/
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S1,No., Reagction Cultural examin- Total cell Absolute Differential count
to Mastaid ation count/ml., number of ' A

soluti?n ) : (106)_ | 'gggggo;l; N I EpI E M B
R e e t10®) e
15 ++ Staphylococcus and i i ‘

: Streptococcus 3,60 2,09 . 58 42 =« = = =
16 ++ Staphylococcus 1.65 -  0.74 45 38 17 = w ' =
17 +4+4 Staphylococcus 30,00 18,60 ‘ 62 26 12 = = =
18 +++  Staphylococcus 15,00 9,30 = 62 29 9 = = =
19 . Staphylococcus 30,00 - 18.60 60 28 10 2 = =
20 P Staphylococeus . 1,25 . 0,40 32 49 3 6 = =
21 +++  Staphylococcus 3,50 . 1.40 . 40 35 22 =~ < =
22 +++  Staphylococcus 1.50  0.60 42 36 10 12 = =
23 P Staphylococcus 1.35  0.51 38 40 20 10 2 <
24 ot Staphylococcus and o , -
: : ‘Streptococeus - 13.80 T.18 - 52 11 31 - =~ =
25 et ~ Staphylococcus 20,60 14.42 70 26 4 - - -
26 4+ Staphylococcus and = : o T
Streptococcus 29,20 16.35 - 56 34 10 - = =
27  #++ " Staphylococcus = 18,60 5,58 50 64 6 = = =
28 *t Staphylococcus 119,90 9.55 48 38 14 < = o
29 b Stapﬁylococcus ‘ 2.50 1.73 69 28 = 3 = =
30 T . Staphylococcus and ’ . -
Streptococcus 15,00 12.60 8 9 = T = =

'/Contd./

AT



S1.No0. Reaction Cultural examine Total cell Absolute Difrerential count

to Mastaid ation count/ml, number of R -
solution- (106) neutro=- _ | T
phils ml. N L EPI E M B
(10%) | |
31 o+ - Staphylococcus 16.50 11.22 68 24 T 1 = =
32 ot - Staphyleococcus 7.55 6.04 80 14 6 = ‘= =
33 4+ Staphylococcus 24,60 18,70 76 23 1 =~ = -
34 +ht Staphylococcus and | ' o
Streptococeus 19.20 17.67 92 T = = - -
35 b Staphylococcus 9,80 8,43 8 12 2 e e -
36 bt Staphylococcus 10,50 9.45 90 9 1 = -
37 T4 Staphylococcus 6.50 3.58 55 40 5 = @« =
38 o+ Corynebacterium 4.60 2.85 62 31 17 = = =
39 ot Coliforms 11,00 4.29 39 42 17 . 2 = =
40 ot Staphylococcus 2,60 - 1.30 19 43 38 « = -




Appendix I (e)
Clinical mastitis

Q - R
SLio. fegtion, Odltural exasin-  Totrd ool Meolite  diseontial caunt,
solution (106) neutro- T T -
phils ml, N L EPI E M B
) e e (10%) e
1 Clinically  Staphylococcus and ‘
positive Corynebacterium 12,00 - 5.64 47T 30 24 = =~ =
2 -do- Staphylococcus 240 - 1.73 72 12 15 1 = =
3 ~30~ Coliforms 1.63 - 1.30 - 80 14 2 2 2 =
4 ~do- Staphylococcus 6.35 - 3.56 - 56 30 11 3 - -
5 ~10= Staphylococcus 1.53 - 0.78 - 59 39 8 2 = =
6 -10o- Staphylococcus 14,00 - 6.72 - 48 37 6 6 3 =
7 ~do- Staphylococeus and ' : ’ ‘
Streptococcus 9,00 4,40 49 38 8 1 4 =
8 ~d0= Staphylococcus - 2:95 . 1,59 - 54 24 8 8 6 -
9 -do~ Staphylococcus 1.50 - 0.78 52 28 4 1 6 -
10 ~d0=- Staphylocoecus 3,00 - 1.71 57 25 8 7 3 =
11 =d0=- Staphylococcus 1.35 0.69 50 35 8 5 2 -
12 ~do=- Staphylococcus 8.50 6.63 8 17 4 1 = =
13 -do- Staphylococeus 7.00 4,69 67 23 6 2 2 =
14 ~do=- Corynebacterium 30,00 11.40 36 40 16 & 2 -

S s . O e O iy S B S VD T PP SR ) R A S D ST WS L W B g A YD TS s Sn Bl S vy R i S S Dty SN G PO WS W e

/Contd./



Sl No. Reaction

15

16

17

18
19
20
29
22
23
24
25
26
27
28

29

Cultural examine

Total cell Ahsolute

to Mastaid ation count/ml, number of .?ifffffffial_°°unt
solution (106) neutro- -
oo CAnY ""philS‘mI;:““‘N"‘ L EPIT E M B
. (10%) e
Clinically Staphylococcus 1,50 0.45 30 70 =« = - =
positive ’
=do=" " Corynebacterium - 12,00 - 492 16 6T 16 1 m w
- =do- Staphylococcus and I
Streptococcus’ 30,00 22480 61 20 15 2 2 -
~dos Staphylococcus 30.00 18530 61 28 11 + w« =
~do= Staphylococcus 30, 00 18:60 62 20 10 2 4 3
<«do= Corynebacterium No cells to count, light yellow wateny fluid.
&do=~ Corynebacterium 1.50 0:50 33 54 13¢ = = =
-do= Staphylococcus 1.25 0:40 32 47T 18 3 = =
~do= Coliforms No-cells to count, light yellow watery fluid.
-do- Staphylococcus 3.50 1ot 40 35 22 3 =
—do- Coliforms , 5¢35 3:85 72 29 = 3 4 -
-do- Staphylococcus 1.50 0.63 42 36 10 10 2 =
v-do- Staphylococcus 1435 0.51 38 40 20 10 2 -
-dc- _Staphylococcus and - O ‘ ,
Streptococcus 13.80 T.18 52 11 37 - = -
~do= Staphylococcus and " : | |
Streptococcus 20.50 4.10 20 38 27 8 7 =
e e - Nmma/ -

TTA



bad o oo a— o - o o Labd 0 L2 2 Y

S1.Wo. Rezction Cultural examin- Total cell Absolute

to Mastald ation ~ count/ml, number of Differential cownt .
solution (106) n{e}gtgo;ﬂ' ———— - o ot
1210%-) " NI mIE M
30 Clinically Staphylococcus 3,61 " 2,55 . 70 20 8 .2 =
positive . ‘
31 ~30= Staphylococcus and . .
. 8treptococcus 23,50 16,92 ‘ 72 28 = <« <
32 «do- ~ Staphylococcus and s
Streptococcus 27.50 18. 17 66 20 4 6 4
33, -d0= - Stgphylococcus 20.60 " 14,42 ' 70 26 4 - =
34 —lO=- Staphylococcus and ' ’ B ’ , -
Streptococcus 29.20 16..35 56 34 10 @ e
35 s [ Staphylococcus 24.90 . 8.96 . % 50 9 3 2
36 e Staphylococcus 26,50 . 13.51 . 549 44 3 2
37 -do- Staphylococcus 17.60 . 8,62 49 46 5 -
38 ~d0- Staphylococcus 18.60 5.58 30 64 6 « =
39 ~do= Staphylococeus 19,90 " 9,55 ‘ 48 38 14 =
40 -do=  Streptococcus 25,70 12,85 50 40 3 2 2
41 ~30w Streptococcus 27,50 3,30 12 72 .9 4 3
42 -d 0= .Staphylococcus 2.50 - 1.73 69 20 5 4 2
43 «do- Staphylococcus and Ce : .
and Streptococcus 30,00 24,00 80 12 8 = -~
44 -30- Staphylococcus 30.00 24.60 82 16 -« 2 =
25 ~d0- Staphylococcus and ' ‘ e

Cmee 2w wes= e treptococcus - 30400 v 7263407 7 U890 27 &7 -




Appendix II (a)
Results of examination of milk sample (Goat)

Normal milk samplés

Lo, fesgrton,  Oturd exonta-  Sotal oald Bolite  bizserential coumt.
solgtion o (366) neutro- ~ - : i
phils ml.  y 3 mpr B M B
e SO ¢ 12 | e —
*® 1 Negative Negative 0.30 - ' - - - .- = -
* 2  «do- ~do- 0.50 @ e e e e =
* 3 ~do- -do- 0.50 = - - - - = e =
* 4 ~do- wqo- 0,40 =« | - - - - -
*5  «do- ~do~ 045 - - . e e = -
* 6 -do- -do= 0.35 - - e = e e .
7  =-do- -do- 0,50 = 0,08 - 16 65 19 -~ -
8 -do- ~do- - 0,50 0.06 12 64 24 - « -
9 -do- ~do= 0450. 0.10 20 68 12 = = =
¥10  -do- ~do=- 0.38 - - - - - - =
11 -do- -d0m | 0.50 0,11 W2 T8 - & - o«
12 =do- '=do- _ 0.30 0.06 20 44 36 =~ - -
#1353 sdo- . =~do= 0.36 - e e e e e e
*14  -do- ~do= | 0,50 - - - - = - -

_ _/Gontd./ ... .. . .



S1.No. Reaetion Cultural éxamin— Total cell Absolute s .
to Mastaid ation " count/ml, number of _Diiferential count
solution (106) " neutro~ - T
phils mi. N L EPI E M
e e (1% e .
* 45  Negative HNegative 0.45 - . - - - = =
* 16 -do- ~do- | 0.25 = = - - - = -
* 17 -30~- ~do- 0.35 - - - - - =
.18 =do- ~d0= 0.50 0. 10 20 62 18 = =
* 19 ~d0= ~do~ 0,30 - - - - - -

* Difrerential cell counts not made since the nuaber of
cells were very few :



Appendix II (b)

Sub clinical mestitis

.—-v—--.--'--‘-.-——--.-.—-.-a...o-——.————--———.——-——,_--—o—--—————-.-—.--.-—-.—-.-—-——--—--———-.-—a-———_-——-“——-—————-———_

S1,No, Resction Cultural examin- Total cell Absolute. ‘Differential count
to Mastald ation count/ml, nuumber of — e e
solution (106) neutro=- |
. . phils ml, N L EPI E MM B
e e (0% N -
1 + Negative 1.50 . 0.47 31 69 - - - -
2 o+ 3 Staphylococeus 2,00 0.88 44 56 - - - -
3 4 Staphylococcus 4.50 1.26 28 72 = - - -
4 4 - Staphylococcus 4.05 1.38 34 62 4 - - -
5 ++ Staphylococcus 8.20 354 48 56 - - e -
6 4+ Stanhylococcus 1.00 0.61 .61 39 - - = -
1 ++ Staphylococcus and ' ~
Streptococcus 2.90 0.73 25 60 15 <« = =
8 ++' Staphylococcus 4.80 2,06 43 57 - - % -
9 ++ Staphylococcus 5.00 2.25 45 52 .
10 Fhd Staphylococcus 9.9 7.06 71 26 3 = - -
11 4 Staphylocoeccus 30.00 15.20 53 37 6 2 2 -
12 44 Staphylococcus 13.95 7.81 56 44 - e - -
13 bt . Staphylococcus 5.50 2.20 40 42 18 e o -
14 s Staphylococcus 9,00 6.12 68 24 6 2 - =
15 R Staphylococcus 8.20 5.74 70 21 9 - - =
16 +++ Staphylococcus 2.30 1.49 65 23 T 2 3 =

-—-———u—-—-nn---‘n-m-ﬂm-n--—n---—--’--‘a——-v-f.-aa-.-o—o—--t—-o.’-.“-.-——-——-’—-.-'.-.—--—-hﬁu*———m--“”--—--
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S1, Nb, Reaction Cultural examin- Total cell Absolute

to Mastald ation count/ml, number of _?Effifinflfz_cowgf _—
. solution © (109) neutro- T T
- philswl. N L EPI B M B .

17 4+ Staphylococcus 4490 2.20 . 45 35 18 2 = -
18 44s 'Staphylococens 11,50 4,83 42 45 13 - = =
19 +++ Staphylococcus 4,00 3;b4 76 19 5 = = =
20 P Streptococeus 13,00 5,13 38 40 18 14 = =
21 4+ Staphylococcus 12.00 6. 12 51 36 6 6 = -
22 +4+4 Staphylococecus 23.00 16.36 72 26 2 = = -
23 . Staphylococcus B.70 2. 44 28 30 34 8 = =
24 . - Streptococcus 21,90 3.94 18 26 45 11 -~ -~
25 o Staphylococcus 18.70 4.49 24 50 26 - - =
26 +++ Staphylococeus 23,70 15.88 67 33 = = = -
27 4 Staphylococeus 18.00 . T<56 42 54 4 = = e
28 bt Staphylococcus 28,00 14,56 52 34 11 = -
29 . LR Streptococcus 24.90 8.96 36 57 4 3 =~ -
30 d+ Staphylococeus 18,60 5.58" - 30 64 6 - = -
31 FIEwA Staphylococcus 19.90 9.55 48 38 14 - - -
32 o+t Staphylococcus 2450 1.73 69 28 3 - = e
33 S Staphylococcus 21,00 T.14 34 54 12 = - =
54 bt Staphylococcus 24 .40 3.78 36 58 6 - - =
35 bt Staphylococcus 19.00 9.95 51 44 5 = = =

- o — oy — —— —-—n wwe = wa i g = . S e S S SO e 0D S s Mot a0 P S S Tl R N S BRe O Wew e gme SN



Appendix II (e)

Cliniecal mastitis

S1.,No. Reaction Cultural examin- Potal ecell Absolute - .
to Mastaid ation count/ml, number of Differential count
solution . (106) neutro=
pails ml. ¥ L EPI E
— e , | (107)__. .
1 Clinieally  Streptococcus 20,50 T.79 3 51 11 =
positive - ‘ :
2 =30 ‘Staphylococcus 16,00 5.92 37 55 8 a.
3 -10~ Staphylococcus 23,00 5.52 24 32 14 =
4 ~do=- Staphylococcus 15:40 5.85 38 5% 8 = =
5  «do= Staphylococcus 17.40 6.44 37 48 15 -
6 ~d0=- Staphylococeus T.20 1.73 24 36 40 =
7 ~30= Staphylococcus 9,00 4..50 50 37 13 =
8 -do- Staphylococcus and ' | . 8
' Streptococcus 30,00 23.10 77 23 a -
9  ~do- Staphylococcus 30.00 21,10 70 27 %~ =
10 -do- Staphylococcus and ‘ | ' 4 :

: Streptococcus 30.00 23.40 78 22 - - -
11 =do- . Staphylococcus 25,00 21.75 BT 13 - = -
12 =do- Staphylococcus and o o

-+ Streptococcus 30,00 20.40 - 68 28 - 4 -
13 —do= Staphylecoceuns .. 12,70 11,18 88 10 = 2 =

e '_»———— e :‘».»-—,—_T—_-_; S /Gon'td".‘/ frmmm—immemm o cam - L mweoo



Sl Y HOQ-

Reaction Cultural examin-  Total cell Absolute .
to Mastaid ation count/ml. number of Differential count
solution (106) neutro- - - -
prilsml.  §y 1 Er T M B
e e | (107) ____ —— e
14  Clinieally Staphylococcus 13.80 " T.18 37 52 - 1 = =
positive : .
15 wdo=- Coliforms 1.00 0.64 64 31T - 3 - -
16 =do= Staphylococcus and N o . 4
Coliforms 12,00 4,56 38 48 14 <~ = =
17 -do=- Staphylococeus 16.70 7.85 47 22 21 - - &
18 -d0- Staphylococcus 13.80 4,69 34 41 \\18 T = =
19 0=~ Staphylococcus 18.40 8,83 48. 242 * 6 4. = =
20 «do~ - Staphylococcus agnd ’ .
Streptococcus 25.20 7.05 28 46 26 =« = =
21 ~do~- Staphylococeus and . :
Streptococcus No-cells to-count :
22 ~do= Staphylococcus 20,40 T34 36  b6i T 4 2 =
23 =d0~ Staphylococecus 24,90 8.96 36 57 4 3 e -
24 ~do=- Staphylococcus 26,50 13.51 519 44 3 2 @ -
25 =do=- Staphylococcus 17T %60 9.590 54 41 5 = = =
26 ~d 0=~ Staphylococcus and o o
Streptococcus 25,70 12.85 50 46 b & & -
27 0= Streptococcus 27.50 22,55 82 12 6 -« = =
28 =30 Coliforus 30,00 11.10 37 62 - 1 - -
29 s (=2 Staphylococcus 27.00 16.20 60 34 - 6 & -
30 . =dp- Staphylococcus_.. . . 16,50 . .~.T.92 48 =36~ 16 e -
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ABSTRACT 5

An investigation was carried out to study the ;
pathological lesions encountered in the mammary glands
of caftle and goats from specimens selécted fron !
- g8laughter house and autopsy cases. The somatic cell ;
count in milk from clinical and sub=-clinical cases

of mastitislwas also undertaken, !

Two hundred quarters from covis and 67 halves from |
goats were subjected to detailed histopathological ;
investigation, Mastitis was found to be the important
type of lesion encountered. Iezions varied from !
subtle changes to intensive involvement with complete
obliteration and atrophy., The lesions encountered . |
were catarrhal mastitis and galactophoﬁitis, suppurativéi

mastitis, acute diffuse mastitis, necrotising mastitis, |

gangrenous mastitis, interstitial mastitis and tuber-

C
" culous mastitis, ' Other significant alterations associ-F
ated with or without mastitis were congestion and !
~ oedema, squamous metsplasia of lining epithelium of i
ducts and cistéfns and-ealéification of vessel walls.,
The ealcification of the vessels was similar to that .

observed in 'Monckeberg's sclerosis' in human beings.
. No tumours were found, ' - |

It was suggested'that lymphoid cells found in the

|
1
I
[



interstitial septa of the mommary glands of goats
affected with Johne's disease might be the D¢ type
of lymphocytes which are concerned with cellular

!
|
|
. i
immunity. The cystic changes encountered in the h
glands were not considered as the separate entity- !
Fibrocystic disegse~ but only compénsatony processes :
as_airesuit'oflfibrosis and atrophy of some part of E

the glandular and ductal system,

Micra.concretions were constantly observed =nd
it was suggested that c¢alcium go% deposited over
inepissated and hyalinised milk proteins, b

A total of 189 quarter samples of milk was glso

exanined for total somatic cell count, differential

count and by eulturally for the presence of paihogenicﬂ
bacteria and fungi. The total eell count in normal |
milk of cows and goats varied from 150,000 to ;
500,000 per ml. In subeclinical and clinical cases |
upto 30;000;000>cells per ml could be counted, The
percentage of neutrophils in normal milk was below ;
%1% in goats and 43% in cows. The corresponding

maximum values in mastitic cases were 88% and 92%
respectively, - In both cows and goats the chief

etiological agent for mastitis as found in the present;

‘study was Staphylococcus, Other organisus encountered |

It
I
I
i
[

were Streptococcus, Coliforms and Jorynebacteria,

ii
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