STUDIES ON MASTITIS IN GOATS

BY
VENUGOPAL K-

THESIS
Submitted in partial fulfilment of the
requirement for the degree

MASTER OF VETERINARY SCIENCE

Faculty of Veterinary and Animal Sciences
Kerala Agricultural University

Department of Medicine

COLLEGE OF VETERINARY AND ANIMAL SCIENCES
MANNUTHY - TRICHUR

1978



DECLARATION

T heraly declara that this thesis entitled 'STUDIES
ON MASTITIS IN GONTS' is a bonafide record of research work
done by me during the course of rasearch and that the thasis
has not previously formed the bas:ls for the award to me of -
any degree, diploma, aaaoéiatesh;_p} £fellowship or other
similar title of any other University or Sfcc:lety.

f

VENUGOPAL, K,
Mannuthy,
29uT1573,



CERTIFICATE

| Certified that this thesis entitled ‘'STUDIEG CU
MASTITIS I GOATS' 48 a record of resvarch wark done
indepeondently by Sri. Venugonal, . under my guidence
and gupervigion and that it has not provicusly formed
the basig for the avard of any degree, diploma, fellow-

ship or -agsocisteship to him,

AL

e M.P. Paily

Agsociate Profaeagor and !lead,

Department of Mtedicine,
Mannuthy, {Chairman, Advisory Committee)d,

20mTw]lO7E



ACKICILERGEMENTS

The author wishes to express his dsep sonse of qratitida towe

ITe Belle Daily. Aasoc:‘!.ate Drofessor and Head of the
Pepertment of Medicine, Chairman of the Advisory Conmitteée for
his inspiring guidance and constant éncouragement thmng!mt
the study,

Dry DT Ceorgokutty, Sssociste DProfessor, Dopartment of
Hedicine for his personal interest, help and cowoperatiocn for
ths preparation of the thesis,

fre he Rajen, Protessor (Pathology) and Dr. R. Kalyana
Smﬂaram, mtfeasar‘ ot | farssitology, the members of 1"he Adviaory
comz&tteea, for thair e;lncerca co-operatiom, generous help e:xml
valuable euggest;ions, |

Dre Dol Mbdulla, Professor and br, Ve Jayapralk asan, heot,
Professor, Dopartment of i‘ﬂcmbiology for providing necossary
facdlitice and tachnical assistance, and

Sri, 2,¥, Francis, for putt.ing the manuscript intc neat
types

#e is deeply dndebted to Im, DG Nair, Dean, E‘aealiiy of
Vatcrinary and fnimal Scdencas for providing all the facildtics
for thiso invesugatggan.

The author cheerfully ackncwledges the splendid ComCperats
ion and halp by his collicague Pre(Mrs,) ¥, Naby and other ?at:cnf.ﬁ
of the Topartment of Hedicine,



Finally the author wishee to place on record his
gratitwie to the Kerala Agricultural University for the
Herit Scholarship awarded,



115,

v

Ve

VI.

VIiI,

{2
 {w
=
=3
f1o]
=
=3
7]

THTRODUCTION
REVIEY OF LITE WIURD

1. Incidence
2¢ Ctiology
de Cells tn milk

»e ;
4, Somatic cell counts and their correlation with

California Mastitis Tost (CMT)
S5 Antibdotic susceptibiliey

MATENRIALS AND MDRTHODS

1. Mastald Test

2y Thiteside Tost

3a Teapol Hastitie Test

4, Somatic cell counting -

S5« Qultural examinaticn

be Antilkdotic Senaitivity Test

RESULTS

1. Tablen

2, Flgures

3. Plates

DISCUSSION

SUMINRY

REFBRENGDS

et Ix (a)

" IT (b))
" I (<)
" I (a)
o Iz {(e)
” ITT {a}
" 2T (b)Y
(13 ‘-Pm'y- {c}
v ITT {4}
" . IIX (e)

.y
LT

LR 4
L 2]

se
*e

*s
L X ]
*e
L X
e
* &
LE 4

[ X

e
e
L 3]

-w

i

1]
L
[Py



INTRODUGTION



THTRODUCTION

The domestic goat occuples an important position
among the dairy animals, TExploitation of goate as a source
of milk for human beings dates £rom antigquity. India étarx@s
£irst among the countries of the world in goat pspulation
{Food and Agriculture Organisation, 1972), according €o tho
tiveatock Censug (1972}, there are about 65 midlion goats in
the 'ccuntry constituting about 19 per cent of the 1hotai vorld
goat ropulation, Ths report of the Hational fmma&cri on
agriculture (1978) reveals that Suring 197172, goots predwea
about 6,75 lakh tonnes of milk conatituting about i;:hmefl‘ per
cent of the total milk profuction of the country. "

tith the modern methods of selective breeding, b;gtter
fesding and efficicnt management, an average doe producing
only about 5060 kg of niilk per lactation, is graduslly.
ehming to & high rmilk producer. ilowever, mih this hﬁgh
production, there has becon an increage in the ymva;lemé and
severity of the digeases of the udder, The lmportance of the
diseasas of the udder in dairy industry needs no af;eciai
mention, The highly specialised marmmary tissue ia sum@i‘pt:ie-
ble to abnormal condditions and infections by virtue of its
location and activity, cConsidering the importance of ud%!der.-*
discasas, it has become imperative to evolve auttable methods
of disease diagnosis, therapy and control, to prevent loss to
the farmer due to mortality and lweréﬁ productions :



Hastitis is a discase corplex having dif€ferent causec,
different degrees of intensity, with varistions in duration
and residual effects (Schslm and toods, 1853), There ic o
changa in the quantity and quality of milk. 7he disease in
goats is more proie to become gangrencus than in céttle.
which may even endanger the life of the andmal, |

since goat's milk is consumed raw, especially in rural
areas, the condition of the uddor 1s particularly important
from the public health point of view, The public health aig-
nificance of goat mastitis 1is emphasized by the report of
£atal atup!hylmcal intoxication from goat's milk (Veed et al.
1943), excration of Tubsrculous organism (Mohan, 1950) and
Erucella melitensis (Hathur, 1967) th;fow;h ooat'a milk,

Turing the past few ﬁecaéea considerable work has Decn
dong on differcont aspects of bovine mst&y.t’iu in India., Evonhe
though mastitis in goats iz en important x;mblenﬁ, the rescarc:h
vork done ig seanty in our country. In Herala, much wor}: hoo

not been done so £ar on mastlitis of goats,

There are numerocus reports on the varicus aspects of
somatie cells in milk and their importance in bovine mstitie.
However, considerable knowledge ie lacking in the number of
cells in the normal and abnormal milk, their importance in
disease disghosis and correlation with California mastitis

tegt (CMT) partaining to caprine species,



Bacterisl resistance to antibiotics is the principal
obstacle to their successful therapeutic use {(lorld Haalth
Crganisation, 1961), tue to the indiascriminate use of antie
biotics for mastitis and other bactorial diseases both in
human and Veterinary medicine many antibiotic resistent
strains have amergec, This necessitates the choosing of the
most effective antibiotic in a particular infection, In vit
antiblotic sensitivity test provide a very useful tool for
asseasing the gésaible cEfectiveness of the antihiotics agallw.
a particular micro-organism, Unless the results of antibiotic
gensitivity testing are not taken into accouné. the treatment
becomes empirical and often fails, The antibiotic sensitivity
tost has spacial application in treating casez of mastitls,

The pfasant 1nveétigation i1s directed towards the'atuﬁy
of following aspects: '

1. 7o gawge the incidence of clinical and gubclinical
mastitia in goats,

2. To identify the causative agents involved in coat
mastitis and to £ind out whether thare 1s any corrae
lation between the agents involved and the symptomo,

3. To évaluate the somatic cell count in milk aamples
of goats, in relotion to California tastitis Tost,

thiteside Test and Teepol Mastitis Test,



4, To ssmsese the sensitivity of bacterial isolates
- against chémotherapeitic agents and employ the
regults obtained for the treathent whorever (g
sible,
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RIVICY OF LITERATURE

Mublished literature on various aspects of coat mastitis
are relatively few in number, UDrief descripntions of the disensc
have been given in many text books (Little and Nlastridge, 10463
Heidrich end Renk, 19677 Jubb and Hennedy, 1970; Schalm et al,
1971, |

Incidence

Garliest réport on goat mastitis wvas Ly locard a:i;i
ollereau in 1837, and they ware abls to produdte mantitis in a
goat by intramammory inoculation of a culture of Streptococal
of bovine origin. “here were rerorts of outbreaks of caprine
maptitis in 1911 with 12 to 25 por cont mortality in South Losot
nfrica and in 1935 in Italy where 62,5 por cont of tho goatg

were affected (Haidrich and Renl, 1967)e

In India, the £4rst report of mastitis wnong goats uould,
sprear to ba that of Dawa in 1940, who roported two outb?:eaka ol
gangrencus mastitis and later Gopalakrishnan (1940) reported tuwo
casas of canrdne mastitis from Uttar Pradesh, Vahub (1942) deo-
cribed an outbreak of mastitis in goate in the Governmont Livoe
ptock Parm, Hissor, in vhich 98 animals developed the dloeasc
and 22 of them died, Sryan {15421 isolated bacterial organliomo '
from 15 goats out of 619 cxanined, Viswanathan (1943) reportcd

cases of goat mastitis from iMalabar district. Chatupale’ (104039



noticed mastitis in 30 among 120 goats from Darcda, !ohan
(1950) was able to isolate Tuberculous organioms from the
milk of two goats, ‘dukherjee and has (1957) were able to
laclote pathogenic bacteria from 94.5 per cont of the samploe
of rmilk collacted from clinical cases of caprine mastitds in

ast Dengals

The incidence of.clinieal and subclinical maptitis
aneng goats at the Indigenous Goat Drecding Unit, Hissar wero
Ged per cent and 45,5 per cont reepaativaly. out of the 100
halves affected tith cliniaal maatitis 46,3 por cont involved
the left half and 5367 por cent right (Kalra €t al. 1502},

out of 31,200 sheep and émats in Nlecosla and Kyraba
distzricts in Cyprus, 3,226 had mestitic of which 2018 were
gangrenous, This caused death of 1133.‘1039 of one halg in
1346 and loss of koth halves in 337 animals (Tetrie, 19630,
Tarrag and Oof (1966) notwcad 2240 var ccnt incidence of masti-
Ctis amonget o flock of 140 goats in U,A.0e  In Pulgaria,:
tozhilov gt al. (19@7)_rapnrted:amang'437 goata, edleases of
gangrenous mastitiéibf which 23 died, ﬁaéﬁerialogieal éxamm-
ﬁaticn of 150 milk:aamblea from'nornal ééa*s revealed microe
organzams in 2943 per cent of the samnles {ransiuranga 2ao and
ueetharaman. 1967). Ibrahim {(15003) raported the 1selatian of
pathnrenic baateria from 119 clinbcal and 175 auhclinical anaas
of goat mastitim. Bozhilov gg‘g;, (1970) reported the isolation
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of 141 strains of bhacteria £rom 187 samples of udder tisé-ue or
milk collectad £rom dead, sick or convalascent goaﬁs;. In a
French atﬁdy involving 463 goat‘s; eight per cent harbourad
pathogenic bacteris, 53 per cent had non-ppatmécnic organiasms
and remaining samples gave nagative results {(Noguineky gf,_ ale
1971), Roases (1§723‘ isolated bactorial organiams from 59 out
of 193 goat m.tlk sampl'ee." although only scven ﬁaata sh:mgd
clinieal mastitis, Nag (1975) exemined nine milk sammles £rom
cases of mastlitisc in goats and isolated bacterial organismn
from ecven cascs, Mahendranath (1976) reported an Ancidence of
14,3 por cent of goat magtitis in liyderabad, Roouinsky {1077)
could isolate bacterial organisms £rom 6148 por cent of Sube
clinical cases and 86 per ecent of clinical cesos of mastitis in

goats,
ttioleoy

All organisms vhich cause mastitis in cattle can produre
mastitis in goate aloo (Heidrich and Renk, 1967). Jubb and
Kennedy (1970) raported more than SO specles of bactoeria and 20
species of yaastaiike fungl as the etiolcegical agoents of maatitios

An organism tentatively types as Micrococcus gascolyticus
was isclated from a case of goat mastitila vhich on intranameery
inoculation into goaté mroduced death (Fnon, 1920«54), Kaplan
(1944) considered staphylococcus aureus as the main cause of

mastitis in goats In UeS,n. Tut of 109 samles of goat mili,
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Stableforth (1949) could isclate Staphylococoei, Stroptococced

and Coliforms from 34, 10 and 15 cases reapectivoly,

herbyghire (1553) art:ifd.cially nrodueed mantitis in
goats by inoculation of viable cultures of Staph. jgugeus,

- tukherjea and Lahird (1965) 4in a study to nét:o the bacterial
£flora of normal udders of healthy goats, found that 49 p*i*r cent
of lactiferous sinuscs and 25 per cent of mamnory kg‘].mf:‘c‘szsi hare
boured Staphylococcei or Streptococei, Of the Staphylocoecd,
ten per ccont wag formed of Staph. aureus and the remaining,
Staph, albus, Malra ot al, (1962) found thot the chicf otive
logical agents of clinics) mastitis in goats wore Staphylococci
(2075) and Streptm@ccii (1621, In subclinical infections, thaso

crganisms ocourrad in 58 and 38 per ¢ent caseg reanectively,

In an extensive study conducted by Butogan and f—ﬂﬁaﬂmia
(1963) on two lekhs of goats in Yugoslavia, Staph, gurous was
involved in 81 par cent of gangrencus mastitis recorded, Notrio
{1963) showed that gangrenous mastitis wae mainly due to Stimh.
albus although lgchordchia coli and streptococed wers important.
he organisns :invelveé in mqaﬁégemus mastitis were ’mpln-

coccl, Staphylococei, Streptococed ané Ceorynebacteriun pyogenen,

Inoculation of Steph. aureug strain o 63231 into the
memmary gland of goats resulted in magtitic. varying in intene
sity from mild inflammation to acute gangrenous type vhich

caused death of four goats (Fujikura, 1966),



Bozhilov gt al. (1967) gave a report of gangronous
mastitds in Bulgaria caused by Staphe Zureus, Pandurangd
fao and Seetharaman (1967) isolated 105 Staphylococei include
ing 12 coagulase positive coneca f£rom the milk of healthy wdders
of goats, Bejieri (19G3) 4isolatcd 30 straing of ﬁtesgmylécomi
(including 22 Staph, gurous), one cach of ftreptococed anc%
fache coli from cows and goate with masti'tiat. Ibrahim (1960}
notad the porcentage of incidence of wvarious organisms in Clim
nical and subclinical canes of mastitis in coats ar ;.‘E.@.I.?‘l
gurcus (33.6 and 36,6), onagulase negetive Staphylococcus (3.4
and 32), Corynebacteria (10,1 and 8), Coliforms (5.9 anﬁ‘ﬁ.ia?'.
Streptococel (5.9 and 3.4), iycoplasma (10,1 and O) and mixccii
infections (23,5 and 12.7).

Bozhilov {1970} mac?e‘ a study to note tho ctiology of
goat mastitis and found that 8048 per cent of tha i&@latés Ware
Staphylococci, Gut of thesc, 49.1 per cent wera albus tyno,
39,5 sureus and 11,4 citreus, In the subrlindcal infection,
staphylococci fmméd 72406 par ceat, ©OFf these, 65,9 pbor cent
wara albua, 32,6 per cent aurcus anad 1.5 per cent citre uge  IN
mixed infecticns.: Staghylococcd were isolated along vwith _ﬁ,h
coli frcm three cases, with Diplococcus lanceolatus irom n-?rne
cages and with Strentococccus dysanlactiae £rom eight cases,

Rosses (1972) isolated 35 strains of Staph. aureus, 12
strains of Staph. gpidermidis and 12 strains of ricrococed from
193 goat milk sampics,
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Mlommat (1974) raoported that non-haemolytic Stashylocosced
are not pathogenic and hence do ot often caouse obvious colinicol
mastitis, But Gugs (1975) noted thot they may cause sesf@re»
ircitation to the udder tigosue and such wdders reveal owelling

and hypaersensitcivity.

lag (19/9) exanmifnied nine cages of deoat mastitis and ino-
lated shreq straiﬁs of Starh, aureus aleny vith two stralne cach
of Streptococei and Corynebacterium, talithakunjamna (1976) in
her study of pathological conditions of the mammary glands,
isoiated staphylococei in maj@rity of cliniesl and subclinical
cases of goat mastitis, | 'Seéeptacc;cci and Coliforms vere algo

isplated from somg casos,

Roguingky (1977) stated that hacmolytic Gtaph. aurcus
was the most potent pathogen in many cases of goat mastitis, On
Q study on 15 cag;riﬁe strains of f_gg_s_v&_;. aureuy ¢ ho t%*na ablle o
show that they belon; to the biotyps © along with bovine and

ovine strains but are serologically distinct,

SNE QUOET OIGARISM AMPOrcant in mastitis is SEreptoconcul.
‘he common species are Stre agalectise, Str, uberis and Stp.

dysgolactiae,

oryan (1942) examined 619 goat milk samples and ha could

igolate Stre agalactiac {Delanweficld) from ten goats of which

nine had chronie mastitis and €4ive goats rovesled Stndi. guroug

infection also, A further study conducted by him involving 390
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goats revealed Streptococel in 2,3 per cent cases,

pattison and lolman >£ 1951) carricd out extensive otudies
on experbn&ntal Strentococcal msutié. in goata and fauéﬁ that
it similated bovine stroptococcal mastitis, Dattison and Tmith
(1953) showed that histological changea in the mammary tii.mm
of goats inocculated with Str. dysqgalactise resembled those pro-
ducad Wy Stre aqalactiacge a

In &8 study to note the microflora of normal goat milk,
Panduraenga Rac and Sectharaman {(1967) sxemined 150 milk sammles
and fsolated Btr, agalactiase from four per cent of cages, In
addition, they reported the occurrence of Achromcbacter spocies,
Alksligenes, Tacherichia, Pgeudomonas, Daracolobacterium and

Brucella,

Nrong 50 goats, Nesbakken (1975) noticed a herd problen
of chronic mastitis caused by Str. zoospidemicus, showinj BT
toms of mammary atrophy, induration and abacossatior,

recording to uith and Roguinsky (1977), the various
species OF $ﬁm§t&cocei agsociated with mastitis In goats woro
Stre agalactiae, Str, ubcris, Stre &
enidenicus,

actiac and Stte 200=

Nalk {1942) indicated that C. gyogoncs isolated from

poritonaal sxudates of goats wera capable of produsing mantitic,



12

mxperimental inoculation of Ce pyogiones into goat MAMTAXY
aland showed varying reactions in lactating and nonelactating
marmary glands. In the lactating glend, the recotion wa}n only
mild vhile in the non-lactating gland a prograssive severe
reaction was noticed {(Jain and Sharmm, 1964), The inoculation
of Cs Menes_mxm into I'!’-malthy nonwlactating viddor of goats
showad heavy leukncytic infiltration into the mamnary tissus
(Jain, 1964), |

In a survey of mastitis in goasts, Farrsg and Oof (1965)
found that the organisme iaclated in the order of rprevalance
ware Co pyogenas and O, gvis, Staph. aureus, Stre. agalactiaog,
Eﬂ. ‘goli and rFssudomonas aefuginosa. Ibrahim (1968) iﬁ@lﬁtnﬂ
Corynebacterium species from 101 per cent of clindical and
eight per cent of subglinical mastitis, [dxed inﬁeﬁ:tﬁmg of
s’;:crynebactetim and Ugehe 2old were noticed in elght casés- of
goat mastitis by):;%zhilw {1970) .

Herak et al, (1961) reported a case of mastitis in a
goat caused by Elebsiella species which did not respond to any
treatment, sawong the variocus micro-orgoniasms looletaed by rarrac
and Oof (19663, Osch., coli was isnleted from seven per cant of
cages. randurangs Rac and Sectharaman (1967) isolated @d,lifsm:
from milk of normal animals, an unusual outbreal of caprpine
mastitls in tathura involving 15 lactating gosts was reported by

pneuneniae

whilceh resvonded e i ramamnry antibineis trasataent .

Miinarayanan end fingh (1962) caused by i)
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Ibrahim (19635}, ia a study to note the mcteria involvad

in goat mastitis, ilsolated Coldforms from 5.9 per cont of clinie
cal and 6‘3 per cent of subclinical mastitis,

Pacudomonas serudinoss is also capame of pr@f"u.infg masti-
tig in goats wndch may be scute, purulent, mee:meq mroqrcaﬂmz
to gangrasse and death of the goat (Toizde, 1954 Lepper ta?zcz
HMathews, 1966), DPacudoncnas was iaolated from two por cont of
onilk oé goats ‘with cimmal mastitis by Farrag and Oof (19663 and
1.3 per eent éf‘ subclia:léal cases by Panduranga Roo and Seotha-
raman (1967). |

Drucella apeclas though do not uweuslly cauéa onen élintcal
mastitis, they hmm beon isolat.ed from udders of goats. Heldrich
and Renk (1967) remrten the 1solation of De melitensis and D,
gbortue from the milk of apparently he&lthy goato w;ﬁhouujany
evidonee of clinfcal mastﬁia. in India, Mathur (1967} examined
11,647 milk samples of goats and immma 39 straing of Orucollae
piotinct signs of brucellosis were exhibited by the owners of

goats from which B. melitensis were laolated,

The tvo gpecios of Pasteurclla, viz., P w&m
Be h;mlgticg ean profduce mastitia which may bz acute or éinrcmic'
(5chalm et al. 1971)., Eagadi and Razlg (1976) reportod clinical
mastitis in goats causcd by 33. magtiticis with marked mmi,l;&ng of
‘the udder and supramamary lymsh nodes,. |
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Tubarculous maét:ttie of the c‘:a,érine wider has Leen
reported by Mohan (1950). He could isolate Iysobaetorium
tube tculgg‘ is from milk of two goute, Tuberculosis of thé
caprine udder usually occurs during the course of generalised
infections., After an initial edema, tﬁe udder bhocomo f?ixg’m.
irregular and painless lumps appear in the glandular tissue,
M1k is initially watery, but later turns purulent (lieicrich
and flenk, 1967 "

Heidrich and Renk (1967) reported Mycoplasmal mastitia,
a gerious entity in some parts of the world, Ibrahim ( 19;68)
isolated 12 atraing of tycoplasms, along with one ‘auram each
of £ pseudotuberculosis and tocardia species, Perrcau gt al.
{15872) could isolate a “ycoplasm from a goat with m&tieié ang |
arthritis, The ergfénism was typcd as [yeonlasma mvdeides var
capri. Gourlay gt 2l. {1973) produced expcrimental latcat
mastitis in lactoting goats by incculating T-mycoplaema Lfsolated
from urogenital tract into the mammary glands, Perreau {1974_3
reported that mycoplasme producing 'Contag{ous agalactiac'® in
goats has becn reclassified as HMyconlasma gapricolum,

Clinical mastitis was produced in three goato by intra-
mammary inoculation of a local strain of Hycoplasma agalectiae
- subgpocies bovise The symptons were fover, reduction in niﬁ.m
yicld with purulent inflamnetion and necrcsis of duct epltheliun
{0jo and Ikede, 1976),
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Nocardis asteroides, an organism found usually in the

- soil, water, air and herbage, may ocmaionaily cause mastitis

in animals. Dafasla and Chardb (1953) reported a case of
caprine mastitis cauecd by !»:océgdga agteroidoe, Tho udc’%‘ér wan
swollen, hard and milk was whey-like in consictency, ~ainal
showed pystemie reaction and had a temmerature of 106°7, Tharma
and Iyer (1974) made a study of the pathology of chronic lesions
in coat mammary gland, They obgerved multiple nodular abscesses
containing yellowish grey viscous pus replacing mammary parene
chymae Hogardia astergides could be iscloted from these lesionse

A varliety of fungl can also produce magiitia in qoats,
rinsworth and Auatick (1955) reported a case of mycetona in a
goat's udlder, ‘The right half ahmd large plate liko nc;fﬂular
lasionsg which was composed of regularly radisting hyphae, The.
organism resembled Agporgillus fumlgatus. A case of mycotic
mastitis in a goat characterized by nodular swellings wag reporuc:

by lopper (1964), The organism resembled 2, fumicatus.

Galll and Soceci (18569} exporimentally oroduced magtitis
in goats by inoculating Cryptococquas albidus or C. neoforpans oo
bovine mastitiec origin., There was hardening of the (land, redusta

ion in milk yicld and milk had a yellowish asticky apnearanco,

In a study to note the pravalence of nycotic mastitis 4in
Iﬁaryam, Monga and Kalra {1971} found that 1,0 per cent of the

diseased halvén of coata exemined had mycotic infections “he
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fungl frequently isolated were Q. neoformans, Candida albicans,
Ce m@ei, ¢ Se DArapailloais ond Spocharomyces spocicn,

satishkumer and thillon (1975) reported subclinical funcoal
mast‘:itis amorky six per cont of goats, The important apeeiva were
Candiida, Cryptococcus, Geotricﬁm. Aspergilius, MM
glutinis, renicillium, Ghizopus and Alternaria speciocs,

Cells in Milk

Literaturs available on the cytology of gost's milk end
the. role of cells, cither in physfological processes or in mastie

tis, are raelatively fewe

Prescott and Praed (1510) introduced a new mathod of cell
counting after spreading the milk oh a glace slide,

. Smith at al, (1954) reported thot thore was sionificont
increase in neutrophil count and reduction in the milk yi.‘fel@ in
the unvaceinated control group of coats following insxmmary
challenge with Str. dysgoloctise etrsin 419,

an comparative st:uﬁy of miix op gissorentc &m&t“ihs, Ckada
(1060} obeewefz an ‘average of 7,850,000 celis por ml of mt; i1k
with 69._3 per cent neutrorhils, 21.3 por cent lymphoid ew;lle and

Ou4 per cent epithelial celia,

In a single case of mycotic mastitis reported by lépper

{1964), the neutrophil counts werse mﬁ per mi in both halves,
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- There was heavy leukocyte infiltration within six hours after
inoculation of €, pyogenes culture into mammary glands of igoats
(3&1“; 1664 )._

Cullen (1966) reported that in mastitis, in addition to
increased cell count of milk, there was alteration in the lynhow

cyte-neutrophil ratio.

In exporimental D, geruginosa mastitis in goats, thore

?

was increase in milk cell count upto 10 oz il in threo ﬁcurs

after inoculation (Lepoer and tatthews, 1966),

ALl vaceinated experimental and unveccinatad eontrol goato

6

showad a ¢ell count more than lﬁ' fallowing intranammary éhallen«

ge with 53 strain of Staph. aureus (Iepmer, 13567),

Rahman and Qamge (1972) cobserved ﬁigh loukocytic c@unte
associated with hemolytic and coagulasc positive gta@iwdxkxxmzi
in goat milkd

There were hich milk cell CouNcy swaruwreis Capos AHBITRL
subclinical) mastitis nroduced by Temycoplasna in noate (Courlay

et al, 1973),

Inoculation of Staphylococcal polytoxin fnto mammary.
glands of goats in four doses resulted in an inoreasa 1n'§c11
counts £rom 3425 lakhe per ml to 5,95 lokhs, 6,01 lakha, 5,07
lakhg and 17,86 lakhs after each inoculation (Romda and ﬁ&a&mﬁk,

1974},
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The somatic cell counts of milk fxom cases of caprine
mastitis caused by D, pastitidis were more than two million
{Dagadi and Ramig, 1970),

Somatic cell counts &m& their correlation
with California Mastitle Test {crr)

schalm and Moorlander (1957) introduced the CiT, a'fnew
practical methed to dotect mestitis, CHF enables to produce a
vistvle effect that can be scored numerically, with reference
&0 sematic celle in milk, Hany wmrkarg have worked out ﬁhe
cerrelation betveen CT (and its modifications) and aomatic
call counts in cows milk (Paniel et al. 1906; Luedecke g__g ale
1967y charma and Rajani, 1909y Fendge and Nalr, 1970p Ecﬁélm
et als 1971),

pattison gt @l, (1950) in o estudy of experimental Str.
agalactiae infecotion in goato found that the average nor@al
1eukoc?tic counts of goats with thiteside score zero vere
7.2 x 10° per ml. After infection with Str. agolsctiao Ge13,
the Vhiteside reaction were strongly positive for f£ivs ééys
after which 1t subsided, |

Majikura (1966) during the studies on experimental
staphylococcal mastitis in goats found that leukocytic counts

increased considerably as shown by modified CiT.

ziv et al, {1968) made @ study to lote the effcctivenesc

of CHT as & measure of comatic cells in cwe's milk. Samples
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with CliY soores loss whan 1 had ¢ell counts leso than five

lakhs and those above 1 had cell counts above five laihs

fchalin gt ale (1971) gubjootod 140 goat milk somples Lo
T and somatic coll ocgunt £0 study thodir corrolat “he
mean cell counts £or T SNores zOro, Lrace, 1. 2 and 3 wero

672,007 1,063,000, D,00,000, 25,060,000 and above 10,000,770

T Al
Pllev (1273) stuled tho corrclation of Sornborg tond

gooyes with sonatis ¢nll counts io subcliniecanl mantitic in cweo,
e somatic @all counts for test ecorca moro, 14, 24 and 3voore
lesg than 1 lakh, 1,47 loidia, 3,02 lakhs and 17,63 laihn mer ol

raspactivolye
ntitiotic Suscgstibhilies

torld Health Orgonlzation Ouwport Commitios on “ntibdioiico
(1961) has <lassilicd the antibliotic sonsitivity testing into
Glffucion and Ailuticon mothods, The diffusion mohnd hag Droon
the mogt aceopted nrocedure booguse of the sirplicity ond rani-

diey {(Anderson, 1970%,

“ho literature avellablc rogording the antibiotlc gonoiti-
vity of the microeorgonlsms causing goat magtitis are vory 1linie

te\.ﬂﬁ

Dvejero et al, (12060) mode a study on the bhactsrioloay
and antidblotde cenzitdvity of ten straing of SLurhylooood Anne

2

lated Jrom coges of ovine and oanrine mostitio, 211 tho strains
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were scnsitive to Chloramphenicol, Tetracyclines and Drythros
mycin, while many were remistant to Stroptomycin

¥lebsioclle species isclated £rom goat mastitis were
most aangitive to strag:atmy@in, followed by Terramycdrn, Chloroe
mycetin, Chlortotracyclines but were resistant to funieillin
and Sulphathiazol (Herak et nl. 1861).

Zrichnarurthy and Makholia (1963) found 27 por cent
dosistance to Penicillin out of 111 @trainé of difforent orgae
niems iesclated from domestic animals. Out of 49 feplates of
5@@%&’1@@0@&&- of boving udder 14,3 per cent were resistant to
Peniciliine

Frzyzanowski et ale (1965} tested 200 straing of diffe
rent organims of lmv.lne udder origin for ant:imotm' sensit..t-
vity, The resistance percantams were Penicillin (66,5},
Neomycin (50), Crythromyein (48.4), Auraeomycin (47.4), Tetras
cyclin (264,1), Terramycin (26) and streptomycin (23}, None

were resistant to Chloramphanicol,

Swarbrick (1966) successfully used Erythromyein parene
teras.iy in acute or pereacute bovine mastitis coused by

. Streptococed or Staphylococet,

Farrag and Cof (1967) tested the eﬁféctiveneazas of various
antibiotics on micro-organioms isolated £rom cases of bovine

or caprine mastitis. Chloramphenicol and Tetracyclines gavo the
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best results, Penicillin and frythromycin gave good inhie
bitory effocts upon Corynebacteriun specles, Staphylococel
and Streptoconei, Ctreptonyedn was effective ».:m' Zoche ¢olilk |
and Pseudomonas, In the study of Bejleri (1568) all Staphy-
locowet and Streptococci isolated from casco of catcle and
goat mastitis wvere sensitive -té:a Denicillin and Tetracyolines

but were registant to Sulphathiazol,

In bovino mastitie, intramammary Yrythromyein was very
effective in climinsting Stoph. gureus from 76,1 per cont of
67 quarters, Gire agalactise from 92,3 per cent of 26 quarters
and Stre ubarls from 30,8 per cent of 9 quarters (schultz,
1968}, |

out of the one hundred straing of organisms of hovine
udder origin, the number of strains that were rogistant to
various antibiotics were Penicillin (72), Urythromycin (69),
synermycin (62), Terramycin (42}, Streptomycin (30} and Chloro-
mycetin (2) (Ramschandrarao and Haidu, 1969).

Pandurangs Rao gt al, {1969) evaluated the ax:atib&etm
susccptibility of 92 isoclates of Stroptococci of bovine udder
origin. Chloromycetin (1007), Penicillin (76,837}, TYerramycin
{5657), Streptomycin (42.6°°) and Aureomycin {30,49%) were
obeerved to ba in the decreasing order of officacy,

tpais and Giantizis (1970) reported that Crythromyoin
or Spectincomycin when given parénterally for three days in
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gaata £rom two flocks reduced the incidence of "Contagious
agalactiae’ Ly 50 to 60 per cent,

Sharma et al. (1971) studied the in vitro sensitiviey
of Staphylococcus, Streptococcus and Corynebacterium isolated
£rom bovine udder and their resistoneco to Teniciliin werc
3343, 6245 and 100 per cont respectively: but ?etréayelines :

were very effective in all casao,

Farzallev gt a&l. (1874} found that Chlortotracyclinos
and Tatraﬁyalineé wara most effeceive in 'Contagious egalactiac’
and confirmed the in vitro observations by effectively treating

1026 sheop and goate with those antibiotias.

The percentages of sensitivity to varicus antiblotics
of 135 strains of mammary isclatcs ware Penicillin (59,3),
Furasolidon (7642}, Turaltadon (72.1}, Oxytotracyciing (65.2),
Chleramphondeal (59,33, Chlortetracycline (46.6), Neomyadn
(41,4) and Streptomycin (27) (vatra ot al. 1974),

The resistance percentages of 621 strains of Staphylo-
coccus asureus from animal sources were Penicillin (55), Strow
ptomycin (25), Tetracyeline (151, Methiciliin (15), teomycin
(1245), Chloramphenicol (745), Erythromycin (5) and Lincomyein
(S) (Piverstein ot al, 1574),

Staghe gurgus strain isoloted freom a case of goat mantie

tis was sensitive to Chloramphenicol, Tetracyoline, Usomycin,
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Bacdtracin end cSktreptomyein while it was resistant to PEni
cillin and sulphonandde (Hlag, 1975),

In the study by Jhals (1976) Neomyein and Chlorams
phanicol gave best rosults followed by Streoptoanycin, Terrse
myoin, Bacitracin, Polymyxin B, and Urychromycin, M1 the

organioms toasted wore Feniciliin resistaont,

¥ohld (1978) reported that encouraging results could
e obtained with tho T.0ePels ﬁﬁaguﬂs formula {(Indian Cruge
and rharmaceuticals Ltd,) .; mﬂtaihim Ampdcilling, Grescos.
fulvin and Prednisolone in géat: magtitin, Shis dru; wae
aeffective in ca@leteiy curing mastitis ‘.i.rlg‘a aight cut of

sleven gontes
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MATERINLS AND METHODS

The materilals for the study wors collectad Srofe
i) Kerala Agricultural University Coat Farm,
Hannuthyy |
1i) The Goat Unit of the All Tndia Co=ordinated
Raegearch Projoect on Goats for w.lk roduetion,
Fannuthy:

1ii1) voterinary lospitals, Hannuthy and Trichur of
the Kerala rgricultural Universityy

iv) CGovermment Veterinary Hospitals in and around
Trichur,
A total of 435 milk sanples from goats of dAiffcrent
broeds angd age group were examined during the prosent investi-
gation, Thesc included samples from 56 clinical cases and 379

apparanttly normal animsls, TFollowing tests wero carried out:

1) 'astaid Test (Claxo Laboratories)
2) thitesidc Test

3) Teepol tastitis Test

4) comatie cell counting

5) Cultural exsmination

0} Antibiotic Sensitivity Teot

Collection of m.ll}g samnlaes

T™he mllk samples werc collected in sterile conteiners

with aseptic nrecautions, For this the teats were washed woell
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with water and moppad dry with a c;ears olothe The teat tin
was then cleansed with a swab dipped in 70 per cent alcohol,
The £irst streane of milk were collected dircctly into the
eontainer, without touching the sides, Turing collection,

the vial vas canted to avoid, as far as possible, the entrance

of duat, skin aéalas angd haira,

At the tima of collecting the milk samples from clitiie
cal cases, the history of the case, naturo of inflammation,
condition of the animal, oystomic roaction, i1f any, nature of

milk ete., wore notad,
Maatoid Test

The CHT roageont ueed consisted of an anfonic surfacee
active agent and the indicator bromeresol purple, The reagont
when nixed with mastitic milk produces a visible reaction that
can be scored numcrically. %he reagent reacts with the fDcoxy
ribonuclelc acid (Dir) roleased from the cells and causss the
vizible reoction thus determining the approximate number of |
laukocytes in milk, '

Mastaid Test is a modificetion of CMT. The Mastaid
reagent (Glamo) used profuces a visible reacticon with mastitic

milke
The test wag performed as £0llous:e

Sporoxlately threa ml of milk was eollccted In receptas

clen of the plastic padile supplied with the testing solution,
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Crual volume of the reagent was added and mixed well by alow
circular moverents for about taen seconds, The results were

¢

racordad afges

Nagative (=) o precipitate

Trace (T) A slight slime forms with &
tendeney to disappanle

Vieak (+} A distinct slime, but not a gel.

Distinct positive (++) Thick mikture with o precipitiw
tion and gel formation, .

strong positive (+++) A gel formed, causen the surfaco
of the mixture to become cConvesl.
miring this etudy 373 camples of apparently normal mill
and 47 mastitis railk from goats were gubjected to mastid togte

ing and the scoras were noted,
rhiteside Test

in this test also the principle iavolved 1s the same as
for cMT, The sodium hydroxide in the test reagent whén ‘Enixec}
with milk caugses the rupture of leukocytes and the LilA thus
relcaand corbhines with 1t forming a gel vwhich is scored depends
ing on the viscosity. |

uriryy this study, the modified whiteside test descriied
by urphy and Hanoen (1941) was ugeds For performing the tost,
a glass plate, ctched with vertical and horizontal lineg, to

provide 145 inch squares was useds About 5 drops of milk were
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plaelzea in the centre of each square and one drop of a four
per cent eodim hycroxide solution was addeds The mixturo
tag then stirred vigorocusly with an applicator atichk eprem-
ing it over a circular spot of about 3 ém diamoter for Elb()ﬂxt

20 saeondse Tha rasulte were recorded afew

(=) Ixture romaine cpague and frec of é)ari*'.lc'léé.

{+) tio apparent r:eaction. but £inely diopersed -
particles sacn,

(+) A definite thickening ocours during stirring but
do not adhiere to the stick,

+)  Therc is immadiste thickening on atirring and
£inally separates mm clear whey and t‘wreed
1ike whorlis,

(++¢) A tenacicuz mass forms immediatoly on etirring
and adheres to the atick and finally se parates
inteo whey,

(+++4) 2 tcnacious coagulan with no tondency to broak
dovn into whay.
mrﬁifieﬂ whiteside test wag done on 103 apparently

normal tjcsat milk sammloa,
Teepol Mastitis Tast

Because of the ALfficulty in the procurement of alkyl
at?l sulfetes and sulthonates of sodiwn and potassium, CHT
could not be made use of regularly, tience a modifled G
reagent was tricd by harma and Rajanl (1969 by sub:aumitim
the alkyl aryl salts with the dotergent “’-Peezxal' an maeil:y
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AaV21lIaDLe WELL Producte ifE test reaccent had the following

COMPOALLionse
codium hydroxide 1.5 g
Teepal 045 ml
Bromthymol Nlue 0e01 ¢
Bletilled water 120 ml

The tast was porformed with the above reagont in plastic
padile, The procedure for doing the tost and the interprotas

tion of results were sang as for Mastald test,

This test was done oh 103 apparcntiy normal milk.samples

0f goatge
Samatic cell counting

camatic calls in milk repregent an inflammatory t;ro::oss
in the udder, Jomatic cell counts of milk are quite sai;is«

factory as a gcracning toat for mastitio.

he ﬁtet!mé amrloyed for making the cell counts was the
one docerilxd by Presgott and Urocd, 1910, Here 0,01 ml of
milk from a well mixed sample was pipetted on to a ¢lean
greaseeiree glasa slido and sproad ovenly over an arca of
1 m"g with the help of a oquare templato of 1 m2 area, o
such amaars wverc made for each sample of mv, The osmears wero

then dricad in air,
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The stalning was done with modified Nroadhursbt-baley
stain (Schelm gt al. 1971) which was prepared as £ollowsie

Disgolved 1,5 g of methyleone blue in 250 ml of hot 70
per cent ethyl alechol, Ton ml of saturated aleoholic baeic
fucohin solution and © ml of aniline was added, while contie
'.nmusaly chaking the solution and keeping it werms 9o this
mixture 15 ml of ailuted sulphuric adid was added mixed well .
and f£illtered, To every 100 ml of the £iltrate $0 ml of hot
Afstilled wator vas adied and shakén well,  7Tho filtered stair

wag Kept in a glass stoppercd bottle in a refrigerotor,

For mgﬁim} the sonatic cell ecunts the micmscﬁpe van
calibrated, For {.his, the ﬁimmf ofl the midécmc@;@ic field
thmmgh an oil irrmérsizm objective was m&é&reﬁ with a stage
micromater, From thig, the area of the £ield vas czalculaaea.
The microscope usad in the present study had a diamoter of
04016 cn and area /5000 en, Stnce ©.01 ml of milk 4s épread.
over an srea of 1 mz. the poesible number of such £ields vould
be 5000, The milk volume represented in cach f£iold would be
1/5000 x 1/100 or 1/500,000 ml.  On this basis each cell in a
£401d when taken st random would be 500,000 cells/mdl of milk,
This wasg ‘the microscopic factor and £rom this, working £octor
wag coloulated by fﬁ!.jri&ng with the n&aﬁe& of £4clds counted,
In this study a total of 50 ﬁiéma weks ccmni:eﬁ and tho wvorke
im faotor waa 1@.‘&}0- . The total mmﬁiar of enlla emintad tma
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muitiplicd with this working factor to obtain the humber of
cells per ml of milk,

The dricd smear was steined as follovsiw
1. The alide was immerssd in xylene for two minutes
and (il’-’.'@ﬂo

Ze Fept in 95 per cent ethyl alechol for 2 to 5 minuteo
and dried, ’ v

3. Immersed in BroadhurstePaley stain for 5 seconds,

rinsed gently in water and dried,

Groadhurst-palay atalning method has been uscd as a
triple step proceas consisting of defatting, fixing and staine
ing. In a stained smear, milk solide are stained pink, PoOlye
morphonuclear leukocytes dasp blue and bacteria decn or light

blue,

For cell counting the snear was examined under oil
immersion and cells in 25 £1elds of each smear were counteds
The total nunber of cclls in 50 fields were noted and rmultie
plied with the working factor to obtain the totsl hmber of
cells per ml of milk,

In the prosent study 351 milk samples from goats were

subjected to somatic cell countirky.
cultural examination

Mlk from both clinical and subclinical coses of mosti-
tis were subjected to cultural examination, The detoction of
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subclinical mastitis was carried out by the mastald reagent.
The pamples that were positive to this woere subjected to cule
tural examination after incubating at 37°C for 24 hours, The
incubated sanmples ware streaked on bloed agar plates for isow
latirgy bacterial organisms (Merchant and facker, 1971) and
Sabouraud’s dextross agar for fungal organisms {bavies, 1957},
The i:vlcoﬂ agar plates wore incubated at 37°C for 24 to 491101:11
and Sabouraud's dextrose agar at room temmperature upto a perior
of one ronth,  Fure cultures wore made from the spoclific Golow
nies on blood agar alants and fdontified v thelr morphologioal
cultural and biochemical characters as described bv Cowan and

Steal) (1974),

The typing of Staphylococel wae done by observing the
catalase reaction, pigmaentaticn of the colony, coagulasc teat
with rabbit plaama, acid producticn on mannitol salt agar and

Vogss=iroskeur reaction,

Cultural examination was also conducted on 37 milk sanples
of goat which gave a negative mastald rezction, to ascertaln

vhather they were bactericlogically sterile,

The milk saiples from clinical casse also wore subjectad
to cultural examination for the detection of bacterial and fungal
organdens, The procedurcs followed were the same as in the casc
of subelinical mastitis,

Puring the prémht study 37 normel milk samples ((astaid
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negative), 158 sam-les from subclinical cases and 56 savlca

from clintcal cases wore oxaninad.
antibiotic Sensitivity Test

lorld tiealth Organization Ixpert Committee on antibloticg,
1961 has c’emmbaﬂ two types of antibiotic sonsitivity tests -
the dii:fuaim and dilution mﬂwﬂa The mothiod emploved for the
prescnt study was the £ilter paper disc agar diffusion mothed,

Prosaration of the disc

The method described by Crudckshank et al, (1975) was
£ollciad, Daper diacs having 6 om diametsr were punchod £rom
Thatman MNo,1 £ilter paper and disgpensed in batches of 100 in
clean cork stoppored vials, which were then sterilized by dry
heat at 140°C for 60 minutea, Sclutions of antiblotics werce
propared so that 1 ml contains m-é times the amount of antibiotic
requirad in the dméc. To ane vial of 100 Aiscs, 1 ml of the
solution 'gvﬁa added mixed well ané wes assumed that each dise will
contain approximately 0,01 ml. The vials were thon stored in

wet condition in the refrigerator,

In this lﬁtuﬂy 53 bacterial isolates from clinical cascs
of mastitis of Joats wera tested for their antiblotic cuscoptie
bility. The antimicrobial agents tricd were rrpicillin, Chloran-
phenicol, *“rythmmyc..n. Kanamycln, mtrcafurazon, ranicilling
streptomycing, Sulnhaﬁiazin and Terramycin, The concontration of



33.

the drug in each disc of differont antibiotics were made accorde
ing to the standards described by Blair et al, (1970),

: 371.!?31 a view to obtaln the results of the sensitivity
tasting for a;;plic:ation in clinical cases, the test was £4irst
done on primary culturc itself, For this, sterile swabs were
well soskad in the milk and streaked over blood agar medium
uniformlyv, It was allowed to dry for 30 mimatesn, The dl;;cs
were then placed on the mediunm suitably spaced, with the help

of £lamed forceps, and gently nressed,

uith pure cultures, the sonsitivity taesting was done on
nutrient agar platag, FSor Streptocotcus épex:iaa. which recgquired
an enrichment medium, blood agar plate was used cven for pure
culture sensitivity testing, For doing the test with pum cule
turag, a 24 hour old broth culture prepared from the 113109@ agar
slant was used as the incculum, The technique was sane ag for

the primary culture,

The plstas were incubated at 37°C for 24 hours and the
results were read, The diamoter of thae visible zone of inhiw
bition around the dise was measurad with a poir of calipers, the
diemeter of the disc was also included in the measurerwnt '
{plate XIIT), The £indings were recorded and interprated adopte
ing the guidelines of Dlair gt al. (1970). (AppondixeI),

he results of the sensitivity taesting, done on primary

culture which were available the next day, werc taken as the
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guldeline for treating the casaa,

In addition, the widsrs from three cases, wore exanined
for histological cham;faa. Theoe included two cases £rom vhdch
glands were removed and eno from an animai dead of gangronous
‘mastitis. The specinens were dissected and examined for gross
chargese Small pleces of tissuca from different portiong of
the wdder were collected and preserved im 10 per cent f£ormalin,
The tissues wore then procossad by the paraffin embedding method
and sections £ive microns thdck were taken. The scotions were
stained with haemt:cécylm and eosin for mgﬁopatfnlo:zrical il

nation.
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A total of 435 milk samples of goats ware examined during
the study, 7his inclwied milk samples from 56 clinical casos
and 379 aprarently normal animals,

Bactarial orgonioms wore isolated from all the clj.nic:al |
cases eMnecl. Tha major pathogen isclated from clinical cases
sag Staph. aureus which constituted 52 por cont, hoe othor patho-
gens in the order of prevalence were Stre agolactise, Itaph.
gpidermicda, Ce pyoqenes, f&ﬁ- coll, Tnt. sorogenos, K poeusonion
and Py ageruginosa, Illxed Infections of m.- aurcun and Jtr,

ggamc"uag_ were noticed in two cases. None of the samples roveal-
6d fungal organicme. |

The results of the bacteriological examination of thllk

samples from clinical cases are given in Table 1,

The symptco‘mzy of maatitis in goots wera highly variable,
Staphe aursus in more than 90 per ceont of the cascs produéed
acute mastitis, Cangrenous changes of varying degree were noti-
oed in eight aﬁute canas, In these cases, there was toxaemia
and sovers systemic reaci:ion with elevation of temporature to
40 to 41,5%C, rapid heart rate (102=120 per minute) laboured
‘yreathibg,'”éa@lete ancrexis, pl?bfcund depression, muscular

"wea‘zmess and animals were usually recumbent, Local rcactions
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in the wider included gross swalling and‘hardﬂean._naiq on
palpation with edema of the region. 7The initial red colour
of the skin changed to blue involving the teats and udder and
the affected portions wore cold to touch, M line of denarcate
don was seen separating the living from the doad tiasue.‘ The
skin aculd be easily pealed off, Iatar, a blackish colour
developed and the gangronous tissue was modst, %he secrotdion
was a blood-gtained serous £luid without £lakes or clots. Out
of the eight cases of gangrenous mastitis. five werc fatal

{Plates T and I3)e

_ ﬂiatolegicéllyo the tiague ah@wgd fogal areas of necroals,
densa 1n£i1§ratien with‘neutrcghils and plasma cells, causing
extensive destruction of parenchyma and scinar €issue, In most
of the aéini, desquamated cells were seen £41l4ng the lumen.
Blood vessels were saverely engorged and many of them aho@ea
thronbosis,. Isclated fucl of suppruration were also evident
scattered in the parenchymae mum@ro&mwdense staining cmr@ara

anylacea were alsc seen (Plates IIT and IV),

Acute mastitis due to Staph. aureus in 1S casés wore not
gangrenous, In such cases, the affected half was enlarged, warm
and painful to toucha Generally systemic raoction wan not
absérvea, 2ut five animals showed slightireactiah with temperae
ture elevated to 40 to 42°C and nartial ancrexia.  The secrotion
in most cases were watery, straw coloured and contdiﬁwd £leken

and pus,
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In one case there was extensive supruration with absceoss
formation in the glend and pus was draining out throwgh a £ise
tuls at the base of the teat, Histologdcally, the tissuo reivea}.-
Theore was extenﬁive interlobular £ibrosis eauning atmg;hy of the
lobuless Focal areas showod structurcs resembling 'Pooudo-acting

body? and corpora amylacea {(Plate V).

Coagulase rxégativa Starh. gpidermidis isolatedd £rom ning
per cent of the cases, produced subacuto mastitis in majority of
the cases (8071}, Here the affected half showed slight hardness
and warmth, The secrotion was normal but. the mzantity was roduced.

There was no acemﬂyhr systemic ﬁffsct.s.

faptitis due to Str. agalactiase woa 14 por cont and was of
chronic nature in 75 per cent of caées. In these ‘caséa-. the
affectad half showved marked m&urat:mﬁ w;‘zthout any cardinal signe
@E inflammation {»*J.ate VIle ‘Thore was reduction in tho milk
yield oad the milk in many cases was watery with clots. (né caoe '
of Streptococcal mastitisc was of acute naturc with the uddor hot
and painful and milk straw coloured, The animal was racumbant,

The Coliform (Tsche goli, Int. acrocenes and & 8 (ATl
mastitia was usually of an acute type without showing gangrenous
..hangesa. s“ystem,ic rcactiong and symptms of toxacnia with Lerw-
p@mtum o*‘ 40 o 41.5%C, anorexia and muscular weaknoss were

staorved, Lecc,.z reactions included enlargerent of the half,
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hardness and secretion was a oconty serous fluid, In the present

study Coliforn mastitis woe rocorded in 14 per cont of the cases.

Mastitle ooused by Q. pvogones {57) wera usually @f an
acute supﬁutative typo, with yellow purulmt scoreticn, In one'
éaae, Ce pyoQones produced g_aﬁgmmua changeé in the akin Tvoi? the
udder and teats, of both halves, The leaion .oz“'a' the left involve:
deepar tigsues and the initisl molst gangrene turned dry,  The
similar lesicn oo right holf was more superficial and sloughed
off after treatment (Plates VIY, VIIT, IX ond X).

Microscopic examination of the éry scab of the gkin shouco
focal areas of dormal neerosis and asscciated with this ar;zaa of
acanthosis and hy;:serkerntosis were seen. There was deposition
of malanin piaments 4n foeal areas, Dermal vessels were tore

tuous and scvercly engorded (Flata XI),

“iho section of mamvary gland £ron this case did not show
cmch gross changes. tut microscopieally, rzﬁlltipic ford ofli OU
puration and necrosis were seen, Interstitial tiassue was diffu-
sely cdematous aﬁt? was infiltrated with netattoﬁhils. i?egexf;erate(i
and degquamated cells were seen £1114ng the lumen of the a;‘i:in;i.
fome of the acini had been. convertad into foct of suppuration

without any evidcenes of acinar tissua (Plate }RIT),

N single cege of chronic mastitis by P, aoruginsga ias

also pnoticed,



The corralation botween bacterial imolatcs and the

symptoms Of mostitis arc given in Table 2,

Fxbrdnation of 276 milk samnles £rom apparently notmal
goats rovealed 47;@: cont incldence of subclinical maatii;is«
The rosults of the ewmﬁation of thage samplas are imorﬁmmt-
ed in Table 3.

.S.t.éli&- gpidermidip wae the major hacteria enoountered in
subclinical mastitds constituting 53 por coentp Staph. m
{307}, Stre agalactiae (10.%), Ce pyogenes (52) and Esghe S'EM;
{2%) were aloo isolated,

The poracntage dlestribution Of DACTeridi SPECICE 1Tl Sl

clinicdl mastitis are shown in Fig. 1,

OF the 56 clinical cases, the right and left halves were
affected in 756.8 ner cent and 23.2 per cent regpoctively. In
subclinical mastitis, 47.6 por cent involved the right half and

5243 ner cent thz left half,

A total of 317 samplcs of goat's milk wers subjocted to
CiTe The perventago distribukion of G scorcs Megative, Srace,

+, ¢+ and 4+ were 33, 24, 30, 7 ard 6 rospectively fﬂl‘eblé‘ 4)e

Of the 75 samples that were culturally negative, cight por
qont gave a CMT score of +, 43 per cent Trace and 49 per cent

negative, 7he milk samples from vhich Staphs sureus was isolated
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gave a CHMT geoore of + in 60 pear cent, ++ in 16 per cent and

w44 in 24 por cent, [taph. gpidermidis gave Trace in 50 per
cent, + in 4¢ per cent and ++ in 8ix per ccnts DlMore than 30

per cent of milk samples, from which Str. agalactise, C, pyogenes

and Coliforms were ilsolated, gave scores morae than +,

The results of the examination of milk by O and ics

correlation with bacterisl isclatas are giver_s in Tablc 4.

A total of 276 samples were subjected to Mastaid test
ané the number of samples giving different scores wera Hedotive
{111), Trace (74), + (96) and ++ {5),

Of the 74 samples with Trace score, 41 were culturally
positive, Only thrag of the 86 samples giving + scora mrg
culturally negative, 7hus, Hagtaid reagent proved to be 96,5

par cent efficient in detecting subclinical mastitis In goats.

In Aorder to ascortain thoe normal range of cells in'ﬁm,
37 milk samples, which were both CMT and bactoriologically,
negative, were é’ub jected to somatic cell counting, The man
countsg of celia in the normal milk samples were 0.9 lakhg ;lzcr ml,
The corresponding mean somatic cell counts of milk z‘zamplesf@ with
CHT gooras Traco, -+, ++ and 4+ WOre 3¢2, 6e5, 17.4 and 2259_.6

lakhe per ml, respectively.

Datolls of the somatic c¢oll counting and their corrdlate

~ion with CiiP scores are given in Tahle S,
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It may be mentioned that the milk sample of a goat with
acute masticds due to Int. gerogonas gove a CMT score Of ovi Angd
the corresponding somatic coll count was 31,8 x mﬁ per ml

(Plata 31V},

For detecting subclinical mastitis, comparative efficacy
lastald Test, "hitenlde Tegt and Teepol Mastitis ”:notwm
warried out on 103 milk samples {rom apparently normal c;}eats.
The c&il coOunts wore grouped into 3 ranges as (i) below 6§ laum
(11) 5 to 10 lakhe and (1.13,} above 10 lakhs and the nunber of
samples in each of these ranges giving the differcnt scoméf wWoro

notaed,

It wac observed that all the three tests wore Qqually
efficient in negative samplea {4,0, cell couste bolow 5 laﬁhs
pér ml)e However, to detect subclinical cases (5w10 laakha‘);;.
Thitegide *z?esﬁ and Yeepol Mastitis &aée failed in 2‘9 and "iD
per cent of samplas _ténpectzﬁ';'ely. whils Magtald Test was 100 ,
por cent efficaciocus, For dotecting ssmoles having cell counte
of 10 lakhs amd above, "astald Test was found to be cfficicnt in
90 per cent, fhiteside Tooct in 54 per eent and Teepol r-:ast:fitm

. Tast in 63 ser ccnt,

Results of camporative efficacy of these tosts nrc given
in Table 6,

Zn witro eantibiotic mensitivity tosting cerried out on



50 bacterial straing isolated from clinical caprine mastitis,
nowed that Chloramphezicol was effective in 34 ner cont of the
cages, Tho porecentage of cfflcocy of other antibiotics in tho
order were rythromycin (73}, rmolcillin {(71), strestomvedn (69°%,
Pendcillin {67}, Torramyein (67), bitrofurascn (45), Fanamyein

{19) ond ulphadinzin (16) (Fig. 2).

By noting the antibilotie sensitivity of individusl buctonl

it waz found that Stoarh. gurcus hadl lowest number of rogiagtont

isclates for Trythromyein and Chlorammhernicol wille highost
resistanto was encountorad for sulphadiazin, litvofurazon and
Hananycin. Moderate nuiber of recistont strains oiioted for

Terramycein, Cenlcillin, NMmoleillin and Streptomycin

Stre. aualoctiac and Stanha apnidornidia showed very goodd

susceptibllity for renicillin, ~mpiclllin, ﬁrythromycin andl

L4

ftreptomyaein, moderate for Chloramphenicol and Torramyein and

1

least for Nitrofurazon, Hanemyein and Sulphadiozin,

Ce pyogenas isolates wera highly sensitive to enielliln,
Frvoiedilling Chloremphenicol, moderately to Sorramyeln ond leact

0 othor antiniotica,

1)

Coliforms showe! maximem scnsitivity for Chloramhenisol
Vi N ! P

fulphadiazin and fanamralin, moderate scnsitivity for Torramyoin,

s

divrofuraszeon and Stroptomycine o aeruninoga strain deoologo )

was susceptible to Chloramphenicol, Sulphadiecin and Zanamycein,
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Patails of the in vitro antibiotic sensitivity of LT Qe
rent bacterial isolates are givan in Table 7 and plotted iz’:

Flge 3,

Treatment was carried out on the basis of in vitro' drug
seunitivity in 40 golected clindcal cases prescnted to t:h%
alinics attached to the College, The isolates from the ql:xwe
cases included Gtaphe gureus (21), Staph, epidermidis (5).{. 5
agalscting (5), C» Doy eg‘ es .(2}; Ent. perogencs (3), _,_g_c_,t_y coli
(2), Ko posumon iaa-' (1) and P, aerucinosa (1), |

Of the 21 Stach. aurcus .i.solatas aight wore B&amitfwc to
@enmuun. In thase cases, pendzat:rin—-"y (»quibb)l was uaeﬁ "
4n f£ivo and Dorysticines (&g z.x_‘ml*:»)2 in three, Ths gix ! trepto-
%:_zycin scnisicive .‘!‘.ﬁtz:létea wré treated with Pendiétrin- &1 em«:i
Dicrysticinet in three casss cach, Out of six Terrvamycin :»senai-
tive isclates, threc were treated with Oxysteelin (‘:quibb#a and
three with Mastalona { %?ﬂ:izef*)‘ﬁ. it of the ﬂhmrawménicmiil

xsensitive imlates, one wis treatea with *Jctycotim('rc“r’ !

C Among the three animals that died during i:mammm,f;j tvo
had gangresous mastitis with systemic reaction ot the tmé: of
progeiitation,’ Thest animals had been treated with m;a@iaé:rinqssf
and Vetycebine, The other goat, which ded during trcaam%nt with
‘Dicrysticin~3, wos showlng asystenie reaction with. t:m«:.aem:.eg vhen
it was presented, . One case turned chronic and in another ‘tm%

owmer Ji4 not turi up.
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Btaphe epidernidis in three cases showed Penicillin
sensitivity and were treated with Dicrysticined in twe ang
Crysmd (squibb§6 in one, One isclate gengitive to Strepbéa
mycin was treated with DicrystieineS and in another sensigive
to Terramycin, Mastalone was used, The onc cose treated Qith

. !
astalone turned chronic, while all other cases were cured,

0Of the £ive Str. agaloctise isoroves wne WO, SENSLTLVE

to Streptomycin, were treated with PlorysticineS and ﬂun@#strim-
St two Terramycin sensitive ones, with Oxystecline ‘The isolate
which shosed sensitiviey to Chlcramphenicoi was treatcd with

Vetycentine,

A1l thess cases were chronie, with marked reﬂu@hiaﬂ in
the midk vield, at the time of presontation, »ftar treatment,
there was lmprovemant in tho milk yvield, though the ehronibity

rersigteds

Of the two Co pyoqenas isclates, ono was gensitive £o
ﬂenl@iil&ﬁ and wgajtreated ond cured with piorysticine, %ﬁe
other isolaté which showsd sensitivity to Chloramphenicol %as
treated with vat&Cetinas his case showsed gaﬂﬁr&ncua chanbas
on thie gkin of the teats, 5he ioﬁﬁ teat ghowed axtensive @an—
grenous changes vhich necessitated the removal of the halﬁ?sub—
ﬂsequentlyg vhiie the right teat showing only elicht gangrcboua’

- ghanges haasleds -



. Out of the three Ent, acrogenas isolates, two s‘hw{éd
sensitivity to Terranyein and ware treotod with “Jastmlone, and
t.he other =zcnaltive to Chloramphenicol with Vetycotino. Ml

these cascs were curcds

) ; !
The ono loclate of Dagh, coll, sensitive to C.hlorm-
rhandcol was suocessfully traoted with Vetycetino, The other
one sehsitive to Terramycin trested with Mastalono did not

turn up.

fach of the single isolatos of te pnounoniog and 5;:.

aeruainoss scnsitive to Chl@ramphénmol wore succescfully
treatad with Vetycatine,

=]

I
1. Procaing Pendeillin B, Vets C., Stroptomycin Sulphate D Vet,
- Sulphamerazine Us,S,Pe, Hindrocortisone acctate By Vinte G

2e Troceine Denicillin, C., Penioillin, G Sodium,, fﬁi:«.i:reg_.::tzfmnycin
~ulphate,

30 Gb:ytetracycline cﬁihydréte Injcotion R, Vote Ce

4de (xytetracycline Hydrochlaride I,P., Oleandomycin., leomycin
qulphﬁtﬁ’ TePey Prefnioolons TP,

S5e Chiloramphenicol I,7.
Ge. Procaine Penlieilliny s, Poenicillin G Sodiuvme



Table 1,
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Repulto of the hactericlogical examination of

milliz from 565 caseg of clinical faagtitis in

aoato,

o, ©F

£1l. No, Bacterdal organisns joolates ercentage

1 staphylococeus aureus 29 51,79
2 Streptococsus agalactiaeg a 14429
3 Stayhiylococoun epldarmidis 5 Be03
4 Corynebacterina pyogenes 3 5e36
5 Dscharichia cold 3 5436
3} Entercbhacter 30ro ones 3 536
7 Hlebsiella pnounoniad 2 3457
3 Staphylococous aureus and

streptococcus agaloctiae 2 357
o Pageudomonng aoruginosa 1 1,73

Total 56




Table 2. Correlation: of b@ctariai isolates with symptoms of mésg:iﬂs.

51le 0. Dacterial ortjanims

Hoe Gf

acute* : St

Staphylococcus aureus
Streptococcus agalactiae

Corynelacterium pyogenes
EBscherichia <oli
Fnterobacter aemgenés
Klebsiella pneurcnice

B o 6 U b W N e

Staphylococcus aureus and.
streptococcus agalactiae

0

Pseudomonas aeruginosa

Staphylococcus epldarmidis.

N W W W @

1

3

'Chmrliﬂ’** L
19 1
1 1
- a
2 _’
5 _
2 -
- 1

* Udder hard, hot, painful, gangréne may or may not be secn, ammtwn'mtéry or purulent; with

systemic disturbances,

*» c}ight hardness, warmth and pain, reduction in milk with flakes or clotss o systémic signa,
*+*ery hard, no warmth and paln, reduction in milk yield with Zew clote and f£lakes,
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Tabie 3e Results of tho bactariological examination of
276 milk sanrles £rom apparently normal udders
of goatic,.

_ 'f‘.’ ‘c ;'A. —-‘w ™ wy
£l. o Bactarial organisms 1;Ziéggﬂ ;ggcent

1 o bacterdial organism 3147 53426

2 Staphiylocoosus epidermidis . 69 25400

3 Staghylocostous aureus 33 13,77
4 streptococcus agalactica | 13 3,71

S Coryvnabacterium pyogenas 6 2417

6 Uscharichia eoll 3 1.09

Totol 276




Table 4, CT scores on 317 samples of goat's milk and the parcentage distribution
of bacterial 358@1'&&8 in 251 sclected milk samples,

Imc:ent.aqq distritution by CIft scores

No. OF , | e -

sanples  flegatiwve Trace - e S s
P Reaction N7 33,44 23,34 30,28 6.62 6432
o bacteria 76 48468 43,43 7,09 - -
Stapylococcus aurous :62_ . - - 59,868 156413 24419
Staphylococeus epidermidis 74 - 50,00 44,59 Se41 -
Streptococcus agalactiaa 23 8469 4e35 52,17 30.44 4435
Corynebacteriun pyogenes, - 12,50 62450 12450 12,50
Coliforms - 12,50 - 37,50

50602




Table e wi BCOres O 44U TRLK S8MDIES OF goat correlated with somatic
cell counts, - _

CHT seore Nae of . Somatic cell @m_m per ml .{w%
samples : . ot
Range Hodian Hoan
o 37 0.03. = 0,33 0,085 0a09 + 0u06
Trace 7 0.17 = 0,495 D31 0432 & 0.10
+ 96 0odl = 1418 0461 065 + 0413
o 21 0491 = 2445 182, 1.74 + 0,42

Sob 20 12,5 = 3148 244385 22496 + 4,90




Table G, Comparative efficacy of Mastaid Test, "hitaside Test and Tecpol Mastitis Test
in Geteoting m_xbc;._inical magtitis of 103 goat milk sammles,

Hame of the test | Smahie cell counts/ml u"' ?ﬁs Test scores
‘ T (s + a4 oo
Below 5 lakhs 63 65 3 - -
tMagtaild Test Se1 lakhs 24 - 23 1 -
above 10 lakhe 132 - 1 10 -
Palow 5 lakhs 63 66 2 - -
thiteside Test 510 ms;m 24 7 15 2 -
Mbove 10 lakha 11 - 5 6 -
. Balow & lakhsg 68 60 - - -
Tegpel Mastitls Yest 51C lakhs 24 17 4 3 -
Above  1G lakhs ‘12 1 3 5 2




Table 7o

Resultg of the in vitro hntiliotic Se
£rom clinlcal cases of Coat Mastitis,.

nsitivity Teatingof 53 bacterial isolates

@ercen’tageé of sensitivity

gg‘ Bactarial organisms igélgﬁea , —
e hipie Chlore Irythe Kan8e Hitro- Dende Strope Sulphse Terroe
cillin amphe~ romy= mycin fura- cillin tomycln diazin mycein
nicol  oin Zon
1 Ctaphylocooous aurous 31 7215 83487 87,10 6445 41,9 67,78 67.74 3,22 74,19
2 Srrenstococcua adalactiae 10 1005 7300 100400 - 40400 100400 9000 10,00 7000
3  staphylotoccus epifermidis 5 100400 G000 100,00 = 40,00 100.00 10000 20,60 G000
4 Corynebecterium pyogenes 3 100400 100407 33,30 33430 33e30 100400 = - 66467
5 tacherichia coll 3 © 100400 33,30 100400 66467 =  56e67 100,00 66467
6 Intercbacter aerogencas 3 w  100¢DC 3330 66,67 100,00 - GheG7 333D 65..6-'?
7 Xlebsiella poewmoniae z = 100,00 = 100,00 50,00 = 50,00 100,00 -
8  Deseudomonas acruglnosa 1 - 100,00 = 100400 - - - 100,00 -
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hig.t PERCENTAGE DISTRIBUTION OF 128
BACTERIAL ISOLATES FROM APPARENTLY
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DISCUSSION



DISCUSEION

A total of 435 milk samples £rom goats wore examined
durdng the present study. Out of these, 56 were from clint.

oal cases of mastitis and 379 from apparontly normal udders,

he present work was mostly canfimé to the h@ap.tﬁ’al
cases and a correct agsesamont of the incidence of the dise
cape in relation to goat nopulation could not be made, Oacte
eria could be fsolated from all the samples from clinical cases,
Staph, aureus was the predominant etielogical agent in 4c].i;tnic’al
mastitis of goata, constituting upto 52 per cent. It was
intercsting to note that thege organisms were prosent in mm
culture in the large majority of the samples, The higher pree
valencoe of Staphe sugeéus in coprine rastitis had:bean ebeerved
by Kaplan (1944), ttikherjoe and Das (1957) and Kalra et al.(1962).

ctaph, gureus mastitls in cattle is usually chronie
although ecute and poracuts Cages are not uncommon. Howaver
in goats, the commonest form ébser\reda\:das the acute msuém
soma of them showing a tendency to become gangrenous. More
than S0 por cont of Ztpph. aureug magtitis in goats exemirxéd
during this study were acute, the ras: being subacute and
chrondcs Among the acute cases, eight showed gangrensus c:fxangxaa
of different degree and £ive of tham were fatal, The gangrenous
changes that oceur in Staphylococcal mastitis is due to alphatoxin
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whicnh causss prolonged vasospasm leoading to lscheemia, st:agrsant
typae of cyarweis and nocrosis (Drown and Seherar, 1953), . laatie
€is paralleling the natural dlseasc can be produced by infusiw
the wider with the ::tapmlmeal alphatoxin, Strains differ
in thelr toxigonicity, but this is mt':. necaecsarlily é‘elamé to
pathogenicity. One strain vhich produced a gamgjrencus ! nggtitis
. on pome occasions, produced only a mild diseass on other é;ecax-

gions (Jubb and Henncdy, 1970)s

movelonment of gongrene could well be prevented by vaccie
nation vhich wiii produce a2 high antitoxin titre in the serum
which could mmtrélize the alphatoxin act:iv.tty (Fujikura, 1966).
'ﬁ@guﬁ.na}ty {1977) reported that caprine strains of l:tamyl@c ok
ara ai_-ammgzaeany distinet fmml, ;mvlna and ovine strains al-
though thay all belong &o the biotype C. - The high mcic-!mée of
'gam@remma. magtitis in ajoats.my Fies et tha fant dhat thean

- gtraine are more toigenic,

™ c""a.ngremus m&s’tit‘.ﬁ.a OLBEIVED GUTLIN TOLS BTUGY TOErs
waa swaliing of the glandg t:m siin on the teat and basa Qf the
ﬂkin vere ¢old and molst, 'ila.tah discolouration of these areas
sa8 more diseinct in goots with light skin colour {Plrtes I& ‘ﬁ:IL
"‘he e;zithelim of thase portions could be easily pealad off.
"”he aocretion in most cases wera vatery anG dark red, 1In all
canes, there were sccompanying syetemic dlsturbances fclloiaing

the absorption of toxins,
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Histological scctions revealed focal areas of necrosis,
dengo infiltration with nocutrophils and plasme cells causing
extonsive destruction of parenchyma and aciner tissue, The
injury produced Dy the toxin to ductal epithelium msulté in
tho release of chemotactic substances from the colls miéh |
attract leukonoytea, .:%vere engorgenaent of bleéd vessals woxe

gacn with thronboals in nany of thom,

schaln et als {15871) reported that the throvbosis of
large veins s mmmsibln for the moist nature of ganqrmo
with csﬂstam: tirimzng of blood tinged serum from teat and

ghin around the base of tha teat,

Zgolated fool of suppursation woara also evident acote
tered in the narenchyma with numerous dense bluish staining
mascas of corpora amylacea (Plates IIT & IV)e Jubb and Kennedy
( 1073) reparted the occurreance of large munber of such bodies

in manmary glaqﬂa affected with mastitia,

I one casc of agute mastitis wilthout any tendency of
gangrenous cherges, there was abgcess formation and pus was
Jraining out through a fistula at the base of the teat, Histow
logically, the tisouc ravealed multipla fool of sugpuratim.
ocattered in the acinar tissus, There Qazs extensive wtez:f

lobular fibrosis causi g atrophy of the lobules (Plate V),

- Patal cases of Staphylococcal intoxication from raw" goat
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milk had been reported by Umed gt sl. (1943), This was duc to
an cnterotoxin produced by the organiam (fichelm et al, 1971),
The high incldence of Staph. surgus mastitic in goats ig of

serious public health siondficance,

Staphs aureud vas isoclated £rom 30 per eshit of gube
clinical fnfections also. In such cases, although animals
did not show any' syrmptone, it will have far ree.ehing. effé;;:tm
At any time, vhen the rosistance of the animal goos down they
ey multiply and produce acute magtitis, In addition, th?se

animals are a potential danger to other animals,

Coagulase nsgative, mn—haeﬁclytic Etaéh. epldermidie.
formed thie major cause c;f su‘:x:lihicél mastitis in goats, "‘may‘
are only mildly psthogenic and usually do not cause ebvioﬁe
elindeal mastitis, 7They do not mroduce any true toxin arkd are
more auaceptiblé to leukocytic enzymes (Schalm et al, 1971),
tiovraver, they cause irritation to the udder which may leadi to
microscople lesfons with incroased lauvkooytic infiltration, In
such ¢asag, the CIP ooore and somatic cell counts were high.
The milk sampleos from which Stash. epidermidis was icolated
gave a CHT soore of + in 45 por cent cases and Yrace in 50 par

cont of ¢oipag.

nlthough it i stated that clinical cases of mastitis

oy E‘h_f‘.é;}a.. epddernidis are of rare occurrance, five such casos

were ohserved during the sresent Stud%fﬁ; - ut all these casas
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wore mild without any systemic resctiocn and gangrenous changas,

gggu“ ggiuerﬂiﬂés aolonize in the streak canal aﬁd sain

rface 4n prefecence to miik fome of these strains QﬁOJU@a

an antibiotic suistence inhdbitory o Stanhe Bureug and he ﬁcd
thaey appear to have the advantago that they resist colanization

- of Ztonae aureus at least in the toat canal and skin (Pdwards
and dcnes, 1966), fFrom thig polnt of wvicw, it may sppear belige

ficial to retaln the bactorial flora of Staph. epidermidie in

the udder tissue, Put the fact that they rarcly produce clinie
cal maagtitis, as is soen by the present study, may fecessitate
thoir elimination,

tre agalactiac was leolated from 14 per cent of cl nica

and ton par cent of subelinicol infections, Among the clinical
cases 75 per cont wora ohironic and rest wera acute or subacutcs
In chrenic cases, the uwlder shovnd induration of vafyiﬂg,degrea,
with epzavently no systonic disturbances, There vas reducticn
in the milk yicld. In few cases, tho milk was thin and wacery
with clots and £1lskes, while in others, there was no aprreciable
changes in the milk, 7The organiens usually live in the miik
channels and the irritatfoa of the tissue results from a towin
or accummuiloted lactic acdd (Schalm et ale 1971), This leads
4o exudation of leukooytes and blood plasma £actors into the
alveoll and ducts and milk gives a‘hig% CHMT score and aamaﬁic

ccll amunt. In thio study, 52 per cont .of the milk a&wglea
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£rom which str, agaloctise was isolated gave a C!TF score of +e

Chronic mastitis are of perticular importance as éhey
interfere with the economic production of milk, apart from
this, there are dangers of tranemission of infection to other

gnimals and ogcasional £flarceuna to thoe acute -form,

Ce pyogencs usually causss aguto sUDﬂurative mastitia,
all the three cases encountored during the resent study WOre
of this typae. In bne‘caae, there wan molst gangrene on the
sikin of the teat of both halvas with edema and bluzsh éisaolou—
retion of tho affocted part (Plates VIT & VIII), “he lesfon o
tho right half favolvesd the guﬁerficial lavars of the skin at
the tip of the teat, vwhile in the left lt as tenﬁed £rom tha tin
to the bage of the teat, with involveqenu of @eaper*tissues eﬁ
the'udder. Afrar treatment, the gcab formoa on ths tip of the
right teat sloughed o~£,qnd the wound healed up, while in the
-left, ocab formaticn occurred on the entire teat and the teat

had shrunhken, 7This necessitated the romoval of the leoft half,

cchalm at al., (1971) répcrted that a bluish discolouratw
ion of the skin especially around the basc of the tecat otcurrad

in a cace of mastitis due to Corynebacterium in cattlc.

e necrotic changens on the skin observed in the proscnt
study may probably be due to & dermoncarotexin produced by

Ce pyogenes as suggeated by Merchant and Packer {1971),
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Histological ezaminatiea of the gangrenous portion of
he akin showed fooal arcoas of dermal hecrosis assoclated with
reas of acanthosis end hyperkeratosis, Jain (1965} observed
hickening of epidermal layer on teats, with degeneration and
egquamation of the eistornal epithelium and fibretle mli-
crotion of pubepithelial tissue of experimental C, gxggzﬁgs
astitis In goatss Mlthough the aaf:*tim of the noarmary gland
12 not roveal any groeoss changoes, wmicromiopically thers wére
ultinle fooi of sunsuraticn and necrosis., %She intorstitial
tosue wap Qiffusely cdematous and vas infiltrated with noutro-
hils, <Some of the acind had beon convorted into foci of gupw
uration {(Plateg HI & u3iT)e. Jain (1964} had aleo obgerved, on
fstonathological exanination of the udder from exp@rﬁmnﬁa&

nfection with ¢, pyogopds, acute suywrative mastitis with

nfiltration of neutrophils and plasm cells, ~bscesn fozf%nat-
ton ad nocrosis were £ollowed by €ibrous tissus proliferaticn

leading to pressure atrophy of lobules.

Ce pyogonas cause’? two per cont of supclinical mastitles,
and those mill: samplos gave a hich somatie cell cownt andt CUY
score, fhrahim (1968) issioted corynelacterium specics £rom

eight per cent of subclinieal cases of mastitis in goats,

Coliform mastitis was not uncomon in goats, Ut of
56 eldnical cases, Coliforme were lsolated Erom 14 per cent

of satples. Shese included £ive por cent aach by Tgohe goli
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and Ent. asrocenes and four por cent by K. pneunmoniae, Mejority
(62,5:") of thase were acute mostitis with pronounced systemic
invalvencnt and the rerﬁaining (37.,57)) were esubacute and dhronie.
In such cases the entire gland was tenée andad armwed mrkeé Gl
largement, The eecretion was scanty and soerous in natureli. The
systenic signs in Coliform mastitis has been ascribed to endoe
toxacnia rather than bactoriasemia (Schalim et al. 1971).. All the
Leschs cold and two Int. acrgpgenes isolates produced acute masti-
tis. "

Fsch, coli was isolated £rom ¢hreé cames of subclinical
mastitis also, IThrahim (1968) isclated Coliform in 5.9 por cent

of eclinical and 6.3 pir cont of subclindcal mastitis in géatn;

Coliforms after entry into the udder undergo f£ast multie
nlication, producing acute inflammation, causing infiltration
of levkocytes in large numberss Uhen thie occurs, the organigme
é;isapvear becausae they uwre inhibited by leuhkocoytes and other |
prri:@ucts Of inﬁlanm&tioﬁ. The vicw that loukocytos play &
prominant role in ma control of Coliform mastitis is supported
by the observation of unrestricted multiplication of Coliforms
in loukopenie cows, CQIifom§ fail to establiah in a augziuy
drritoeced udder. Ag long as the more common mastitie pathogens
arc availsble to invado the mammary glend which stimulate Loukoe
cytosis, Coliforms will not establish thore (fchalm et al. 19713,

This may be the pmbable reason for the lev incldonce of Coliforn



mastitis, in spite of the fact that they are widespresd J.in

the environment.

A case of ehmnﬁ,c mastitis ‘Caused by 2, goruwiincss was
mbaaweé. whersin the affected half was hard to touch and mild
was thin and watery, There wad no systenic disturbances énd |
the condition résgaomde@v to Chloramphenicol therapy,

The CHT ogores of 317 goat milk sanles Weres

. 33,44 per cent
Trace 23,34 "
30028 “
P (o672 "

s 6e32  ®

ut of the 76 bactericlogically aterile goat milk
samples, é:lght; per cent gave Eglse poslitive soora of +, m
gomatic cell counts in these ecnges excecded f£ive lakhs per.
ml milke

The 62 semoles from which Staph. auréus vas isolated
gavé a CiT seare + and above, The parcentege dlstr.tmtio'a of
the CHMT soorese werd « (60), +5 {16) and 4.+ (24)¢

CE the 74 Staphs spidermidia isclates, COMT scores of
and 4 were shown by 44 and 6 per cont of the samplaes rasnacte
ively. The remaining samples gave only a Trace SCOrd@. ::*;tx’j.

agalactias in 87 per cont of cases gave a CMT score of + and



73

atove, and the remaining 13 per cent gave scores leas than +,
In these cases the somatic cells in the milk were also low.
Thils may perhaps be due to reduced inflammatory process, as the
condition moves towards chmnicity"; rattigon gt al, (1950)
showed that in cxperimental Str. agolactine mastitis in goats,
the milk was strongly nositive for the Vhitesids test for ‘the
first £ive days and thercafter became negative although n.ilk

was culturally positive,

In 87.5 per cent of cases from which €. pyoqones was
lgolated, gave G scores + and above and 12,5 per cent gave
Troce score. Similar results werc cbtained with Coliform

mastitis (Table 4),

Ganerally, in acute cases of mastitia, the CUT ecores

VOEE kg

Subclinical mastitis in goats was detected with Vastatd
Tost. Tha distribution of different scores of 275 camples were
ttegative (111}, Trace (74), + (86) and <= (S). Although only
41 samples with Trace scoreq revealed bacterial organiems, only
thres cut of 86 subclinical cases with Mastaid score +, were
negotive, Thus thisc test showed 96,5 per cent efficacy 4o

dutecting subclinical mastitis,

Mastald Reagent {(Glaxo)is intended primarly for the
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detection of subclinical mastitis in cattlc. - The efficacy of
this reagont was nroved in cattle by Seore and Khande (1972),
But no worh sacema to have baen done in goats with this reégent
for detecting subclinical mastitie as evident from published
literature, In the present study it was o‘b_serv&fj that i-%a%staicﬁ-
Reagent can effectively be used in goots to detect aubclifxical

mastitis,

A total of 103 milk samples were subjected to tastald
Tept, thitcsldc Toat and ’?_ée;;ol H‘aatit;is Teét. In 683 samples
with a cell count of below S lakhsa, all thé three tests gave
nagative reactions The remaining 38 mxes, with call eéu‘nts
of' more than $ lakhs, lastald Tésﬁ a8 pésitive in-all, Ia?ﬁitea-
.side Test :h_} 28 and ’:*-eepgl Mastitis Tcat 4n 17. From theée
@i}s'ervammé. it was concluded that Mastaid ‘i‘eéﬁ is highm
efficient in the‘dstectiun of subclinical mastitia in gaaia
(1007), the next in ﬂm order vas ic‘f}itwiﬁé 7est (30)) and the. :

lcast Tecpol Mastitis Test (497),

Theoritically, a heclthy udder should not contain any
somatic cell (Schalm gt al. 1971), Hm}evef. practically guch
an udder cannot be found and a certain number of somatic celis
in milk are considered to ba normel, To assess the normal renge
of cells in goat's milk, 37 samples which were CHT negative and
bacterlologically sterile wore subjected to somatic cell c:oﬁm:-.-
ing. The mean value was £ound ©o by 0,08 S 006 % 106 pex;" mle
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The cell counte of samples giving different CIM' acores wera H
also determined and thass values arc more or less in agree-

ment with those mede by Schalm et al. (1971) ae shown belows

Iean somatic cell cou ! "
BProgsent study Schalm st al. (1971)

CHT soore

0 049 % 046 0468
323 1.0 2468
& 645 X 1,3 8400
++ 1744 & 4,2 25,60
et 229.6 £ 49,0 Mora than 100.0

he range of somatic cells in gost milk sampias glving
different CMT scores sHowed that CMT is relativély an eff.téient
iﬂ'dicatcr of the changes in }.e'ukocytiic counts.

The observations made during this study showed that’
somatic call counts below one le};;h/ml represented more or less
nealthy glands, Counts of one to five lakhe cells per ml '
suggestaed moderate inflammatory changas 4in the aland dus 'co
the presence of nonepathogenic or mildly pathogenic drganiéns |
such as Staph. epidermidin, Counts above five lakh cells g:aar md
Indicated the prescnce of pathogenic bacteria like Staphe aureus
mduci'r‘*g a subclinical infection or modarately pathogenic
sotoria 1ike Stre agalactiae preducing a clinical infection,
Very high cell countg above ten million cells par mi probably
indicated highly pathogenic bacteria like Ge m@.&@&. m
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or Coliform producing an acute clinical disease, Cenerally,
a cell count of 5 to 10 lokhs (é?%ﬁ’ +) can ba considered as
subclinical infection. Since a high somatie cell count and
cr soere indicateg preosence of leukocytes in milk which can
also occur from non=infcctious eoﬁditmna,' £or making a ecln—
firmatory dhagnosis of mastitis, this should he acoommanied
by cultural examination of milk,

ER v.ttra antibiotic sensitivity testing provide a use-
£ul tnol for asseasing the possible effectivencss of antibiow
tice in vivo against microorgenisms, 7The results of testing
the overéll. eféaetivenua of the antibilotics agodnst the 56
bacterial isolates, reveal that Chloramphenicol is the msﬁ _
effectiva antiblotic, followed by Crythroayein, Ampicillin,
Straptomycin, Penicillin, Tétl‘!lﬂ?{ciﬂ, Nitrofurazon, Kanamyem
and Sulphadiazin, Chloramphenicol gave the begt results !m
similar studles by Ovejero at al, (1560); Krzysanowski ot al.
(1965) and Jhala (1576),

In tho pmaent study it was cohsarved that mﬂerarmrm-
col vas 100 per cent: effective against D aeruginosa, . .

1ag, Tnte asroGenes, . pyogenes and Dsch. coli. Moxderato |
resistance to Chloramphenicol was ghown by Staph. auroua, Staph,
epidermidis and Str, agalactiss, Shaw gt al, (1970) studied

tho mechaniam of Chlora-phenicol rosictance in bacotoria and
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ocbserved thet it was duc to an engyme Chloramphenicol scatyle

tranzforase of bacterial origin,

Although Chloramphonicol ia s very valuable drug aga;:.nat
many mastitis pathogens, Britigh Veterinary Association (1976)
atrongly recomuended the necassity for putting reetric'ti‘oné o
its use in animals, This in booauss Ghl@téﬁ;ﬂ}enical is the
\valuabie therapautic agent in humen typhoid and the ergotic uae
of thieg drug in animals may lead €0 the evolutlon of ropis tant

strains of typhold bacilll by transfor of resistant factorss

rrythromyain, the next in the order, was effective againot
all otraino of Str, agalsctise, Stavhe. epidarmidis and 87 per cent

of Stophe aurcus strains, Other bacterial isolatee chowed high
poreentage of resistance, Resistance te Brythremycein omerges in
bacteria during serial culturcl passages in the presonce of
antibiotics and it is Lelioved to reside in cell free amino acid
polyrerization systems (Haight and Pinland, .1952),

Penicillin and Ampicillin wefé 100 per cerit ofﬁcctii;e"
againct Stre. asgalactise, Stonhe end dnmigy: 8 and C, pyouenes,
But Staph. aurcus showed resistance of 33 per cent for zﬁenicillm
and 26 per cent. for ampdeillin, fiona of the gram negative orgaw
nisms showed gensitivity to these antibietics. '-me- resistwée
of Stap, gurcug to thosc antibiotics were due t:o the enzyme
Penicillinace (D=lactomase) which breake up the Bmlactam r.tngl
of Peniedlidn making it inoctive (Pavis et ale 1973). Riberstain
gt ale (1974) raported that multinle drug rosisctance of



Stavh. sureus are decreasing because of a rastraint in tha
use of antl-microbial agents and by the introduction of semie
synthetic penicillin which are moderatoly resistant to the |
action of mnic.iliinasa,

streptompein was highly effactive against Staph_
epddermicie and Str. mgalaotiae, moderately against Starh,
aursus, Egch, goli and Int, serogenes. Bacterial reslstanc.
to streptomycin ia méiated through plasmids vhich causes
destruction of these antibiozics with the help of enzmvmes

(Davie gt al, 1973),

Hoderate sensltivity to Tetracyclines was shoun by 1
bacterial isolates, Nowever, He pngumenise and p. asrugin
were totally résiastants This drug rosigtance to Totracyolines
is believed to be due to impermeability of thé bacteria to
these drugs (Laskin and Last, 1971),

Treatment was carricd out on the basis of in vitro dryg
sensitivity in 40 selected clinical cases, caused Iy difforent
organisms. A complets cure was cbtained in 27 animals, Of the
remainmé 13 cases, seven turned chronic, three died and in one
case a Ihfaif: had .to be removed. . In other two casea, the reeai;a
vere not availeblae pince the owner did not turn up.

A1l the three goats that died during treatment had masti-
tie due to Staph, aureus, OF thesa, two animals had aancransa
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changes in.the udder with aystenic reaction and toxsenia wnen
it was prescnted for traatment, %he other animal was show:lng
systemic roaction wth toxaemia at the time of cmmencmnt of

treatnonte

“he alphatoxtin is resmnait@].e for the écvelclmnt o;.” a
gangrencus form of Stophe aureus @stﬁius.- The tissue changes |
oQouy vary -tapmly; %he toxin produces lechacmis and t’:}mabc-
als of large vescels preventing the parentérally &:zﬂz'zﬂnistemﬂ’
drug to reach the site of action, ILocal intr@mwry infusien
of the drug aleo will not give the desired gffoct because the
organiem multiply deep in. the parenchyma where the drug hag
liteldo acceseibiutv. The 15.v.£né bacterl a are o#ten surrounﬂec‘ﬁ
by denge £ibrous tissue which mokea the dmg inaccessible to
the organicn (Cerbyshire, 1953), These may be some of the
reasons for the failure of treatment in apite of the fact that

most spacific drug was glven.

tHastitis causecﬂ by Staph. epidermi dis was only subacutae,
wm.cn reflects upon ito low pathogenicity csusing little tj.sme
damage and the drug had more acdeesaibility and henco nroduced

QUIre .

ALl the Str. agalactise mactitis were chronic with marked
fibroslss Even treatmont with most specific drug did not give
the desired effect in this condition exzept for slight increase

in the milk yield. In chronic mastitis, the inflawration is
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regtricted o acinar and Jductal epithalium, The inﬁlammation
later subsides in fow days after inhectzan and is renlaced by
connective tiasus proliferations in the 1ntez acinar 5pace;

“hig r@sﬁlhs in the stopwwice logs of gocorotory function,
increase in fibrooie and eventual atroghy (Mood and Handaraon,
19743, Twen AF the orcanleons are reénoved naturally or Iy treate

ment, this filrotic tissue Horsicto.

In ohe aaso of Ce Q&gﬁ? 08, it'waanneceésary to removae
one half of the glan&. The organisn wao songitive to Chlorame
vhenliceld and wag treatod wilh Volycstine. T“hore was moint
oonRgreneus changas on ckin of both teats, more axtensive in the
loft, After treotme nt, the lesion turned grw and wag about o
plowh off when the gland wvas romoved, Howover, the minor offie
arencug lesion sloughed ofF and wound healeds Other two cascs

showed goute ouppurative mastitis and was cured comolotely.

-

.

Ga neraily, Coliforms shiowed suscephlility o Chlorghe

-

pienicel and Tertaﬁvaima Thooo Qazan tmre sudscsafiully ﬁrPgﬁGa
with ppoprictory prenarations oontaining those antibistles, The

stagle case of P, goruginran magtitis waeo treated succossfully

ci Vetyeeting, oince 1t was Chloramshenicel cugscontible.

From these obscrvations it s inferre:d that the in vitro
drug sensitivity is a pre-reguisite for the ratlonsl treatment

of mastliedie,
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A total of 435 mdlh sanples f£rom goats were ezaminad
during the prosent study, These included milk sonples from

56 elindeal cases of mastitis and 379 apparently normal udders.

In elinical mastitis,'Stag@. gurcus waag the prodominant
etlological agont isolated constituting 52 per cent, The perm

centages of other mathogens isolated wore Gkr, agalactiag (14},

Searhe gpidormidis (9), Ce puogenes (5), Nsch. ¢oli (5), Snt,

agrogenss (5), K. oneunoniac (43 and . goruginosa (2).  Mixed

Infectiong with Stanh. aurcus and 3&r. agalacting weroe obgearvaed
2 [ YA - " =y

in four per cent of cases,

In majority of the cases, Staph. aureus produced acute

mastitis out of which eight coses showed gahgronous Changes of
varydng degrec, i talmqically; the tissue scetions Lrom those
casoa rovealed thrombosis of vessels, leukooviic infiltration
and focal arcas of necrosis with exbtaensive deastruction of ecinar

tisoue, OGf theso, Zive coses were fatale. Jtaph. gpidormidis

produced subscute mastitis in majority of the CancSe StZe Qg
isctiae mastitio in 75 per cent were chronic with marked induras
tion and drop in mili: yield. C. pyogones caused acute SUDDNEE~

tive mastitis, Gangrehous changes were noticed on the eskin of

the tent In one case., Ganerally, Coliform mastitis werc acuto
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with toxaemia and oystemic disturbances. A chronice casa of

Pe ggruginosa mastitie was chcounterod,

=)

Tho percentage of subclinicel mastitis ameong 276 milk
samples from apparcntly normal apatso vao 47, OF thaese, Stanh,
epidernidis formed the major pathogen constituting 53 per cont,

The percentages of oocurrence of other bactarias vare e SO,

auraus (30}, Jtr. ggalectias (10}, C. pyogenes (5) and Dech.

L—"!ng {2),

A modifiad CH7 wao done ueing Mostaid reagent on 317
samples of milk.,. 7The poreentage distribution of diffarent
ocores were merc (33}, Trace (23), <+ (30), <+t (7) and s+ (6),
In most of the acute clindcal mastitis the scoreciare 44+ LAl
cating high eell counts, [aptaid Tast revealed 9665 per ceont

efficady in detecting subolinical mastitds in goata.

In order to assess the normal range of ccllo in milk,
37 O negative an@ bacteriologically sterile milk somnles wore
subjectad to gomatic cell counting and the rmean value was found
Lo bo 0.9 ldths por ml. Sinilar velues for the CMT acores Trace,
2p 44 aNA +4b VEDC 342, 5aS, 17.4 and 220,6 lakhs per Ml respccte

1"?01:‘;;’ .

Counte bolow one lakh per ml represontod normal widers
and one to five lakhe per ol cugoested slight inflarmatory reacte

ione Generally, a coll count of £ive to ten lokhe (L +) could
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be eonaidored pubclinicsl infection,

then a comparative otudy was conducted with Mastaid
Test, hitgside Test and Tecpol Uastitis Test, it was o,bseesi:'veﬂ
that Hastaid reagent could only be rolied upon in dotectdng
sukclinical mastitis, '

In vitro drug sensitivity conducted on 58 bacterial
isclates showed that Chloramphonicol had least rosistant
strains. The efficacy of other antibiotics in the decreasing
order were Erythromyein, ‘mploilldin, Straptomycdn, Pondeillin,
Terramycin, Hitrofurazon, Kanamyoin and Sulphadiamin, |

Chloramphenicol was. 100 per cent effective against |
Coliforma, Ce pyogencs and P, geruginoss and moderately agaﬁnsa
Staph, aureus, Stanh, gpidermidis and Ste. agalactiae, Ft*gxﬂmo-
myein showed good inhibitory action against gram positive Coccd.
penicillin snd Ampleillin gave inhibitory sction against Str,
agelactiag, Staph, epidermidis and C. pyogenes while Staph,
aureuys revealed moderate reeistanco, Straptomyoln had good
inhibitory action on Staph. spidermidis and Str. agalactisgy
moderately so to Staph, aupeug, Zsch, celi and Int. agrogenes,
Moderate gensitivity to Tcaﬁz’éeyc'linas was shown by many bacterial
isolates. However, K, pieunonise and D, W were totally

registant,

Troatment was carried out on the basis of in vitro dmg '
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sensitivity on 40 selected elinical cases, 2 complote curs
was obtained in 27 cases. Of the remaining 13 cases, seven
turned chronic, three died and in one cagse & half of the
gland had to be reémwed., In the cth,erl WO caaeeé‘; results . -
were not avatlable oince owner Aid not turn up. In the three
fatal c"aaeé, there was toxaenia and gangrenous changes, 'prior
to the commencement of treatmant,

1t was inferred that &‘Viég@ arug seniit:iviﬁy is a
pra=requisite for the rationsl treatment of mageitia.
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Appendix I. Zone size interpretive chart used for disc senaisivity test,

. . Inhibition zane in millimetres
Antibiotic/Chemothorae Dise potency ,

peutic Agent fesistant tModerately sensitive

sensitive
ampieillin 10 mog 20 or less 21 - 23 29 or more
Chloramphenicol o = 12 13 = 17 iz v
srythromycin IS.‘ “ B & B i4 - 17 b ET B
Kanamyein 3 13 0 14 = 17 12 =
Hitrofurans 00 ° 14 " 15 = 16 b % B
penicililiin 10 I.U. 20 @ 2]l « 28 . 29 7
Streptomyein 10 g n = : 12 - 14 B °
Sulphonanides 300 ° 12 o 13 = 15 17 I""

Tatracyclines : 3 = 4 = 15 « 18 19 =




Appendisx IT (M)
Regults of cxanination of 37 normal goat milk sanples,

5le e Cultural Somatic ¢gll count
o, - BFOFE cxamination {2 mglml)
i Hegativa Megative D9
2 ki v D612
3 a * @;@6
4 " n 0,005
5 ﬂ i 0909
& i) & ) 0,* 33
7 [1] 14 : o.gg
a 7 " 011
' g (1} . .3 Q.m
10 @ » 040895
11 ] L {4 {).065
12 o 9 0:09
13 & . 0l
14 ® " Qe33
15 " " 005
16 @ " 0,045
1? # ” ' @;05
p 1z} & n Oull
19 3] L 0'05
20 o " 0,07
22 u " 0055
22 o o 0095
23 " " 04075
24 o » 0e095
25 B n 04065
26 g n Os11
27 - ® " 04045
28 # @ 0,085
29; [ 1] F) 0.675
30 " " 0e085
a1 » " Del »
32 " " Q085
33 o a 0,085
34 " " 0,08
35 !? e 0604
36 . o 04035
a7

u P _ . Oell




Results of examination of 74 goat milk samples with oMT .

Traca acorde.

Sle  prwd s . _y ;,omatic aell eount
N CHR goore . @ggral exemination ) (x 100 /nli
1 {raca llegative Ce39
2 - ® Staphylocoocus epidormidis De.32
‘3' o '-dﬁ— 0.31
5 2 Hegative Qe 31
6 o Hegative Dedl
7 o Staphylococcus epide.midis 00495
B o Corynebactarium pyogenss D.41
8 " Streptococcue agalactiae 039
10 " Hegativa Ca2l
11 @ liegative Ge32
12 " Hegative 0438
13 » Negative De29
14 ® tegative 0«18
15 " Staphylocoscus enidarntdls (e 30
16 “ Hegative D39
17 “ “agative Oe24
13 ﬁ’- Eacharichia wold 0439
15 o Negative 0e19
20 B Straptococcus agalactiae 048
21 “ tegative OelP
22 @ Negative Oed%
23 o Hegative 0019
24 " Hlegative e 30
as " Hegative 0019
2G " Hegative 0638
27 " Starhylecoccus epidermidils De 29
283 a w30 Oed2
29 # el 043
30 y i D41
3% " e Dedl
3 o -_&. 0.495
33 “ (i) Oudl
3¢ " s oo 0440
35 s Hegative Qe 20
30 " Negative 039
37 # Negative Oe21
g n Staphylococeus epidermidis Qe IO
30 . e Qe24
40 o iy 0627
4% @ oI 031

Ntdeenses)



s e ssore Cultural examination m?i"xgg}gﬁmﬁ

42 Trace Hegative 0638

43 o Hagative - 032

44 8 Hagative : Ded0

45 " negativa Ge27

46 # Negative 0e 39

47 o Hegat.ive D38
43 e Negative , _ 027

49 " Staphylococcud epidermidis 017

50 o i : D632
51 n w0 De4l

52 " P 7 T 0e31 -
53 " O 0.32.}
54 o vt De42

85 a wilm QQ4QJ
56 5 o Del8
57 " w(Jores 1,28
212 ” GO r}qlg

59 ° w30 0e33

&0 " s Ts De 3D

61 | Hegative . Q31

62 N Nagative _ . 018
63 ® Staphylocoecus epddermidis Qe21
64 " ' 0w Va7
65 “ G QQBI
66 » B e @,19

67 » =G 022

68 " Necative 0.29
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71 o : i 9430
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‘ Appendix 1T (@) |
Rasults of examination of 96 milk s&mp;e$ w&th.QM? ¥_&¢§:¢¢H

Ska R - e Y S . %omatic cell Cour
oy ST noore Cultural exanination - - ° Cu 10 /m&) ,
1 = starhylodoscus aureus 9,54
2 & Staphylococous epddermidis 2461
3 o+ T e D658
5 & w3 Dedd
& & ”t&ahyl&cocﬁus auraeus D.&@
3 <+ "%’30‘ i )061
g + Straptococous agalactiae 3.5!
11 & st&phylacocﬂus-epidermidia 0.91
12 + w(iOm 072
i3 + 30w 083
14 % o 061
15 + D leT Debl
16 + Corynebacterium pyogenes 072
17 - Stavhylococcus: epidernddis and Ce 78
- Eacherichia coll -
g 4 Starhiylotoccus aureus 0.4&
20 4 w3 0me .ﬂ.GB
21 + GO 0e59
22 & s e 0;?1
23 4 wiiom . 0.51
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25 % Streptococcus agalactiae D52
26 G C 30 D468
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30 + . Streptococcus agalactiae DeS7
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32 - % - o ol D72
33 * -dom 0453
34 > Staphylotcoccus epidermidias - Cu51
35 * w3 ‘ Qedl
36 e -§€]~ ’ QQS’.
37 % stamiylocoscus aureus 0. 68
33 & L= 0u 72
39 + e o D61
40 + wirm 0461
431 * i 052
43 + s 0 oY 0650
44 + P N 0467
45 e —tms patadeihd
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;é: CT geora Cultural examination oomatic cg}; Sount
46 + Staphylococeus epidermidis 0451
47 % w0 Qed2
48 ok e 9051
<9 = a0 050
S0 + (0w D58
51 * Hagativa 0448
52 - Straptocoocus agalactise 0461
53 * Staphylococcus aureus De09
54 > wGOm ' , 0e75.
55 % = 0o 73
56 L it : OeS6
57 o - D461
53 + w i D63
59 b (e 0e53
60 + Corynebacterivm pyogenes Da61
61 * : e} 0e79
62 3 Streptococcus agalactiae 0e59
63 - - (3O _ De72
84 < Staphylocotcus epidermidis 0e72
65 = iy el
66 + e 058
67 NS wtiCw 0249
63 £ wiiem 0,61
69 & el 0641
70 4 i Co 50
7 2 Corynebacterium pyogenes Oe B8
72 = ctarhylocsoeus epldermidis and De72
raschorichia ¢oll
73 + Streptocoacus agalactiae e 59
74 e Starhylococous aursus De68
75 el - 080
76 % e De72
17 “+ e e
73 * A s T Qo1
7 - Etaphylscoccus epidormidis 0450
30 * o el Q60
1 % w3t DeH1
02 e wa{ Y 0e 50
o3 il 0s61
21! + i Ca61
a5 * s [ 1 Ce 52
g6 + Nanative Ce 60
Q7* & atawhylococc“a aureus and e 78
Straptococous agalactiae
3% & Streptococcus acgalactiae 0eHD
noe + Tscherichia coll Ce82
20w + Staphylocoeccus aureus Qe 97
g1 * & Starmhylococcus apidermidis 1,02
92e s Ctreptocoecus agalectiae D462
93w o staphylococcus epldermidis 1418
o4* 4 rnterabacter serogenes . Ce68
9G» + Etaphylococcus eridermidis 0,07
96 + utreptcceccua agalactiae 1,02

* 1 1y p@&itive cases,



Appendix IT (d)

Regulte of examination of 21 goat milk samples with éﬁr:++ fBOONQ

Sle

Now CHMT score Cultural examination S°”°§:?1§§11 count:
1 s Staphylococcus aursus 1,18
2 -+ o . 0491
3 deds =i 0e92
4 e Streptococous analanting 1.32
s Y | e : 1 QI 41
6 B Staphylococcus auraeus: 1.82
7% bt mtiom 2,17
3* 4 Stanhylococcus aureus and 175

Gtrentococous agalactian
9% S Corynebactorium pyogenes 1.81

10" b Streptocosaug agalactiae 1;95

11+ N B R 1435

12 ot s o 1489

i3+ et w30 1.85

14+ wd Staphylocoocus aureus 2e12

A5 ++ ’ =i 246

16%* Sk =l 1,86

17 A Starshylococcus epidermidia 1048

1, +4 =il 1,31

i9+% b Staphylococous aureus 1.9@

20% 45 v 1,95

21 g =0

2445

& c;inically nositive caseca,



Appendix II (e)

Results of examination of 20 milk samples* with CMT +++ socores.

Somatic cell count

iﬁ: cM?'agarea Cultural examination (x 105/m1 )
1 Ao Staphylococcus aureus 19,0
2 ot o 24,0
3 344 - 24,2
4 Fh il 24,2
5 | b " o 2542
6 bede 30w 2142
7 bt Corynebacterium pyogenes 20,0
g RS Staphylococcus aureus 24,6
9 e w30 1042
1@ At e w30 2946
11 ey (e 19,2
12 b o 2445
i3 +hb Streptococcus agalactiae 12,5
14 s mterchbacter aerogones 12.8
15 bd racharichia ccll 2061
16 b Staphylococcus aureus 27,0
17 e o 2549
18 bt G0 20,9
195 4t p weOne 20,1
20 Agecte Unterobscter aerogenss 31.8

* Clindcally positive cases.



Appendix ITT {a)

neact;:[ons gf Staphylococcus aursus cultures isolated £rom clinical mastitis of goats,

Number nf the lsolaies

Characters - — \ : s y
T 2 3 4 S 6 7 27 9 10 11 12 13 14 15
1, Haemolysis - % - + + S & & 4 - + - - *
2+ Acid fastness - - - - - - - - - - - - o - -
3« Gram reaction & % * + % EY + * + + + b » <+
4« Shape =] 8 had S & 5 & & s S & 5 S 5 B
5. Spores - - - - - - - - - - - v
e mtili‘ty - - C - - - . - - - - e - - . - Vo
7. Growti in air T + + # + & - =y 4 + O
Be Catalase S R + S + xS * 4 % + o+ +
9« Voges-Prosheur + + 4 * + o+ o+ 4w + * + + % +
10. Pigmentation S Ss + + . - e + + L% +
11. Growth on Manni- '
tol salt agar + % + & + » 4 + re e + +
12+ Coagulase & - 4 + + » * =3 + * 4+ +, #* +*
13. Gelatin . : |
Iiquefaction OO Y + + + + o+ + + + s 4 X% 4 +
14, Lectose * & 14‘ & + % 4. +* * - + - + + +
15, jannitel 4 - + . 4 e+ + + " + + 4 +
16+ Glucose s 4 + + + + . # - & + A + L *
17. Cuerose + & . + + + & + * 3 + 3
« osltive reaction; - Nogobive peactiung ¢ - cohisrical, ‘contlieseeess)



-~ Homber of the isolatas

SWCrose

Charactoery . :
16 17 18 19 20 23 22 23 24 25 26 27 28 29 20 31
1. Haamplysls N + - b % KN & 4 o+ e - e + > +
2e M1 Fantneass - w - i - - - - - - ~ - - - - -
3. ‘Gram reaction + 4 + + 4 % * + ¥ > + + o+ + H +
4, shape $ s s 8§ & 5 & s s & B 8 8 8 8 3
S« Opores - - - P - — - -~ - - - - - - .~ -
6. Motiliey - @ - - - - - - - - - - - - - -
7. Srowth in air + + + SN + + + e & X + + 3 o+ *
8. Catelage + + 4 =3 % 2 * + % + + + + s +-
9. VogeswpProskeur ES £ g - < 3 A 4 2 - s 4 & .
1C. Pigmentatlon + + + ¥ £ - o+ - * + + + 4 + &
11, Srouth on Mannie )
tol salt agar 2 * + e ~ + + * 4 + 4 + S + +
12. Comgulnse & + + + & 4 re + + * e kS +* + > +
12. Celatin _ .

- Iiquefaction & + + + + * + “ + o+ e “* 3 4 4 4
14, lzctose + % + & * 4 + LA + + + + * + *
15, Mannitol B ) & & + & + + & e 4 + % s @
16« Glumose + & + + * + % + + + & + * - +
17. ® % 4 + + + + 2 + + 4 + % * 4+ +

fouwresy | %



Beaction off Streptococcus agalactiac isolated from cases of goot mastitis.

Aopendix ITT ()

Character

1o

Haemolysis B B 2 ] D 2 B 2. B )
2o il fastness - - - - - - - - - -
3e Cram roaction + + o+ R - 2 4 -+ -+ +
‘e Thapa S S 2 2 S 5 S S 5 =
Se Spores - - - - - - - - - -
Go f—"?f)tility ~ - ~ - ra» - - - - -
7. Srouth in air + + & : + # 5 +
Be G&télBSQ - - - - - - . - - -
" Oe Litmus milk AC MC Pt AT AC AT L0 Al NG P
109, Gelatin
1iquefaction - - - - - - ~ - - .
11, CAVP tast & 4 + 2 % -+ e < 4
12. Growth on 10
tide + & 4 + o -
13. Clucose + + -+ + % X 1.
i4. ractoge -+ - & i an -~ - . 5 oia
15. “annitol - - . - - - - - - -
10, fucrese 2 + L
AT e aeld elots E e S0U0 QutIOLAYIAoS ex o tuTmiend



Appendix ITI (&}

feactions of Btaphylococcus epidsrmidiz icolated from clinicel cases of goat mastitis,

17,

9o g%l‘i o TS

Charactoer 1 2 3 4 =
1, Raexolysis - - - - -
Ze NI ELamtnang - - - - -
3e Cram resction L . * * i
5+ Sporcs va - - - -
Ge MBtility | - - - - -
7. Growth in air & = “ * ‘

Ue Catalase o+ + +
D VogeOwlroakaur o - - . ~
10. Plgmontation - - - - -
ls Trovrth on Mannitol salt agar - = = = -
12, Coagulase ‘ - - - - -
B 33,_@6‘& :;: Liquefaction - - s o -
15 temng e, - - - - B
i5, 'jlucD{}(} - - - . .
Sug rase . -+ + +

<ay ., -



Sprserlilix

fenctions of Corynobacterium pyogenes

I )

cultures isolated from goat mastitis.

Character

-
5

1. Shape ™ R & 2 & £ 7 R B
2o fcid fastnoss - - - - - - - - -
3e- Cran reoction X - & + 53 ¥ +
9 SXK}:QS - - - - L. - - - war
7« Haomolysis .2 4 - %
De Gelatin ligque~
faction + + @ + - * *
Q. etachiromatio |
10, GIQC@«;?@ + 4 s e - - - R
1 l 'Y mc tOSe ks 5 o BN Bi] = e S b8
Z 2 ® SUSTOBg - 4 + <5 e L] - -
¢ Ciinical positive casasg - Tl



Aopandl

T R

T (&}

Neactions of Oram negative organioms iselated from goat®s milke

Charaoters

nocherichin ooll

nterobacter

asrojenes

Hlabslelia
rheunenliac

Pacudononas
aeruginosa

[

2

i3

2

3

1

oy

b

3 ] 5 Y 1 i
3e cthape n nooRo®m 2w n R no® 2
4e Capsule - - - - - - . - & * +
Se totility : s - + > 4 - - *
Ge Crowth 4in ale « 5 a & ¥y N * R
e Catolase ES # = *
Se Mitrate _ ,
reduction & - % + - & & - - +
e Celatin
2 ligquegoction - e - - s - - - - * - *
Vo - )
3 * Jsrxiole Lo 4 . N N - - o as - Lad
* Meehyl Dgg " ¥ % - - . - o A -+ *
" y T ' ad - L A3
‘e Y D : )
) \.!ijef_‘wv L@Skel}r - - - - - -~ A e Y s - -
*ve Cierat® as g
carbon o
o . oy source o - - - - . N " N . . .
=V Clicnso “ ‘
19 E & & - A 5 - s ®
» Lactose .
1n B 38 <K N3 . & " . S L -% - v
e ANzLEOL . -
- A ¥l ot & " o R 4 i 2
1 9- 5_:.% E’OQC
vaom s , i - - = - - @ -
- SR [ T T TSN

w f ey
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m the present inveationtion, milk sarples from 56
elinical and 379 spparently normel ooeate were e amingd,
Sarsus wes isolated from 52 par csnt of alinidal casas, The
other orgonisrme laolated were, Staph, @

BRrGinos! The am;ea accanined f’m exgmmﬁly
ormal gosts revesled an incidence of 47 per cont gubolinical
astitis, Mestald Tost conductsd on allk sarples £rom ap ace:
oerel geats cevenled thet this stest was 96,5 per cent efficle
5 detwtmg sobclinical mastitlio, 2 the sorotic cell ooun
sriormed on milk senples, it wan cheerved that normal milk
ST mero) hsd a mosn owll couat of G lekha par nl. The ool
abits of 5 to 10 lakhs {(CHT +) pepregented subolinical nentit
nen & comparstive study wos conduCtad with hotald Test, Thit
tde Tuet and Teepsl I'astitio Test it uns chearved that Mestod
exgent Oould only be relied vpon in dotecting subclindsal mos
kze Chloramphenicol vas found to be the drug of cholce in o
astitls, az evidencad by the fn viteo sshsitivity teots, ‘-?:ty
woniycin, mmpiciliin, Terramyoln and Penicillin wore rodorate

eificlant, Ramults of the traatrent with sensitive drugs on ¢

selacted clintcal cescn hate besn discusoed,




