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INTRO UCTION

Gastroenteritia due to bacterial infeections is often
recorded at a hich pereantagze in youns amimals, A ¢ormon
feature of all enteric disorders is diarrhoea. THowever,
specific enterie disorders cause diarrhoen by varied and
characteristic mechanisms, Thug, rocogaition of the ocsuse
and techanism invelved in the pathogenesis of diarrhoea in
different enteric diseases ic useful in understanding, dia-

guosing and controlling thes disease.

Digeotive digturbances of domestic anirals are usually
eaucsed by a variety of infective agents, A review of 1li-
terature on this dlssase syndrome reverls that the najor

bacterial apecics involved are Escherichia, Salmonella,

Shigella, Vidrio ond Znterobacier in the order of fregquency
of isolatlons, Tetalled studies over the past thirty years

clearly show the close aacociation of certain serogrours of

Doeherichia coll {(Z.coli) in the causation of infantile
enteritis, dlarrhoea In nsonatcl domestic animalo and so
enlled traveller's-diarrhooa., However, many of them exhibit
different degrees of nathogenicity and various potterns of
sensitivity to antibiotie drugs (Heller and Drabkin, 1977;
Ansari 2t al., 1978). E.coll is 2 normal inhabitant of the
intestinal tract of different opocies of animals and wan,

besides being incriminated as the etiologienl arent of



several well defined disease envitles. E.coli, once conside-
red to be merely a commensal, has now been recognised to
participate in the dlarrboeal syndrome due to enteropatho-
genioity, particularly in young subjects (Abdulrashid end
Thapliyal, 1976; Johnson gt al., 1978} Though E.coli is
now knownt to he an important cause of the disease, the role
of this orgenism as an etiologicsl ageat of diarrhoeal di-~
sease was confuassd for some time, in part becmuse of failure
to differentiate enterotoxigenic types from non-enterotoxise~
nio straina, The recent epidemiological studles of diarrhoea
in humen populations, enployinz different assays to determine
the ability to syntheoloe entercioxins by R.coli leolated
from cases of enteritis, have helped betier understanding of
the pathogenicity of the organjism,

Although H.goli has been recognised as an important

agent causing enteric disorders, some diarrhoenl syndrome in
goats are undoubtedly eaused by microbial agents other than
E.goll, The most importent of them include some species of

Salmonella, Shigella and *“ntergbacter.

Salmonella are considered to be ublquitous in their
ocecurrence, They have been identified in a wide variety of
domestic and wild animals, in healthy and diseased conditionu,
The various sources and persistence of infection in the environ-
went, the probable and poaasible wodes of transmission from

habitant and vector to animals are important in Silmonellosls,



Outbreaks of disease in lambs anseciated with I:lmonellc
are less freguert ti:m with the coliform group of orgmiaans,

Salmonella dublin, “lmonella Jbortus ovis and Salmonells

typhimuriun are some of the inportant serctypes involved in
enteric disturbaices in goats (Kapur gt al., 1973; 3ogke and
Hudson, 1976), Fateritioc due to S lmonella is not considered
as a major livestock wisease problem at prese.t, but there
are enough evidences of increased virulence of this orgmnisn
in goats and other animals, Thus the disease may pose a

threat to livestock industry in ruture.

In India, reporits regurding the ineidence, eticlogy and

pathogenicity of H.coli and "almonella in goat are very fe:.

Most of tne work in this regard hus vceen done in pigs, calves
cnd fowls, Therefore the preient work is aimed to record

the isalation, ideatification, nathogenicity and drug sevioiti=-
vity of oréénisms causing gastroenteritis in goats, giviag

more emphasis to Egcherichis, Seironelia and Imterobacter.
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REVILY OF TITERATTRD

Tacidence aud etiology

Titerature on the occurvence and etiology of enteritis
in goats pgr.ge. is scant, The problora of cnteritis in
young and adult stock of pigs, cnlves snd “iras are well
atudied and most of the reports are confined to thess gnimuds
only. ‘The basterial agents of enteritis, their nature nrd
pathogeniclty were also studied in detiil wainly frowm these
gpacies of aninala. 4 chort review of liierature is attempted
here glving particulny eamphasis on the mubject of enteritls
in goats, its causes and pathogenicity. The review is limitou

mostly to the records smppearsd after the year 1957.

Lscherichia coli.

Ronerts (1957) in hioe investiration on R.coli infection
in lamba, observed that enteric infeetions due to H,coli are
vainly seen in ftwo to eight days old lombs and the gevticoe-
nic form in two %o six weeks of age. WFpizootics of colibacil-
losiu are often found recorded in adverse euvironnontal faesors,
such as wet, cola, windy weather, pronounced teuperature
changes, crowding and unsanitary lambing csheds. e also
degeribed an outbrsokr of Colibacillosis in young lomos in
Australia, in which 16 lambs died of tue disegse and 30 to 50
were i1l out of a floek of 250, Tn another astudy, Roverts

(1958) found arthritis as o charseteristic sign of infection



followed by deatn. In a flock of 280 lambs, thich varied

in age upto two montns, 30 Jambs died, the disease helng
confined to the higher age groups. 7Pure cultures of ~.coll
073 were icolated from the dead wnimils and subeutaneous
injecticn of thege cudtures o 9ix week old lambs produced
grthritic lesions oimilar to those found in nvarcl oud-
breaks., mith (1463) isolated differeat sorowynes or J.coll
fron 63 per cent vnirs which ware showing clinicny signs of
castroenteritia and according %o hic T.coli insection wao the
najor cauee of mortelity in yoway piplets. Troz cases of
diarrhoea in piglets, Stevens (1963) reported to aave isola~

ted D.coll from more than TS5 per cent of cpecireus oxamined.

Pande and Acharya (1965) isolsted T.goll frou three kids
died of enterivis and these isolates belouged to the sero-
groups 0146 and 04, These isolates when tected i1 puinen
pige wers found to be potential pcthogens, They alszo reco-~
vered several strains of E.coli belorping to the above sero-
groups fron apparently healthy kids mnd goats i dieating thai
these atraine cannot ve incriminated as apecific pathogena
fer nll types of enteritis in thece species, In a report
from Utter Pradeshk, Tunera (1968) concluded that gastrointes-
tinal diseases coused 19,2 per cent of the mortality in
Remboulllet lambs., Kaw and thera (1970) algo obeerved that
gaatroenteritis due 10 Z.coli infeciion In crossbred lanos

occurrad at a nigher frequency when conpaved to inbred lazba,



Bhagaven gt al. (19/4) exomined 850 gouts and 113 sheep
glacghtered in abatioirs at Paninagar, ‘areilly ond Haldwani
for evidouce of enteritis. Intestines of 75 goats (8.8 per
cent) and 31 eneep (27.4 per cent) showed lesiouns of baete-
rial enteritis on hilstopathological examination. Kepur gt zl.
{1974) cobeerved gastroenteritis as the moot imvortunt cause
of mortality in lambs and kids. Thoy isolated soveral X.coli
strains from cages of gastroenteritis ana the isolates belon-
ged to serotynes 01, 0%, 037, 039, 042, 027, 017, 043, 055
and 060, TPande et al. (1974) isolated B.coli from 27.% per
cent cases of meute infantile diarrhioes/gastroeteritls and

from 20,6 per cent cases of chronie diarrhoeca.

Studies were carried out by Pacalag et gl. {(1974) re-
garding the lnolde o, breed variation and stiological facto s
hased on gross pathological lesions of lamd mortalizy at the
Institute’s farw, Rajasthan, Oud of 275 and 657 lanbs boxn
in gpring and aptum seasons rosnectively, 34.73 and 45.24
per cent died from birth to seven days. “neumonia and other
respiratory affaections worce the main cannes which ascounted
for avout 43.0% and 35,04 per oent respectively. “onditionuy
like nephritis and enteritis of non-contagious iype were
observed in 6.63 per cemt specimendg., The anthors la their
studies ecould not point ont the definite cause of desths otner
than respiratory affections and low birth weight, Wittal

{1975) reported an ineidenice of pneumonie, bactorial enteritis
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and parasitic gastroenteriiis as the main camacs of kid mor-
tality in the order of imporitance. Rajan et al. (1976) have
reported that mortclity was wainly due to coceldiosis in
kids and Johne's disesse in adult stock. Reid (1976) inves-
tigated the common diarrhoeal infections of sheep in Britain
and found that Colibaeillosis was the condizlon most commonly
observed in youns lambs, the majority of cases oceurring in
lambs upto ten days old.
Salwonella

The isolation of Salmonella was first roported by Calmon
and Smith (1885) and demonstrated S.cholerae-suig which in
those days was considersd to be the etiologleal agent of
hog cholera. The genus Salmonella now includes more then
1300 serotypes and new ones contiasue to be discovered at s
rapid rate. Most of them ars potential pathogens ‘o man and
anfeala, espeeially S.iyphisurfun whleh produces a fatal septi-
vaemia (Colton gt sl., 1954), S.gbortus ovis was fdentified

as the serolyps causing abortions and gastroeateritis in

sheep in many parts of the world (Cibsoun, 1957). Vateon
{1960) conanidered S.dublin as the cause of abortion and gastro-
enteritis in both sheep and goat,

Ehera (1962) reported Salmonelloels in varicus species
of enimals and birda in India, He has mentioned ihe preva-

lence of more than 52 serotypes of Salmonella distributed in



various species of animals, of vhich S.dublin and
S.typhimurium being the most frequently occurring ones,
Jayaramsn 8% gl. (1964) reportsd an outbresk of “almonellosin
in guinen pigs. S.typhisurium has been frequsntly isolaied
from normal pig al slaughter, but limited references are
available on Z.$yphimurium as produsing clinical disease in
pigs (Rhaana and Uppwl, 1964). S.typhimurium as a csuce of
either an acute or shronic dizense in pigs was reported by
Heard ot al. (1965). Joyarsman end John (1969) in their eur-
vey on the incldence of Silmonelloelis in various speclies of
enimale showed that S.weltsvreden hao got & wide range of
hoet spscifieity. They slse found that J.typhimurium,

S.bovisworbificans and S.anatum are tne common serotypes

chasing gastroenteritis in goats. Sinmons ond futherlaud
(1969) reported that ovine species are relotively resistant
to Salwomelle infection as it could dve ismolated from only one
out of 400 apecimena., Yandurangarao gt al. (1970) observed
heavy mortelity in Rambouillet lambs due to Siyphimurium
mnder semi~arid conditions of Rajasithan but no such mortality
wag encountersd smong the farm bred stock. Jemekiramsn et al,
(1973) earried out an investigation on the eausze of morislity
In rabbits and guinem pigs, where they observed high pereen-
tage of death due to J.typhiwurium, S.enteritidis, S.newport
and S.weltsvreden infection. Xapur ei al, (1973) isolated



seven serotypes of Salmonelln, viz. Z,anatun, S.chester,

S.kentucky, S.newport, J.enteritidis, 3J.pichmora, aud

S.uwoltevreden from faecal swples of apparently healihy pocti.
fulochana et al. (1973) isolated S.weltevredern Yrow two plgs
at ¥mamathy, Kerala naving gastroenteritis. However, experi-
aentel infection gtudies feiled %o reproduce the di.oease in

healthy pige.

fojka et al. (1975) condueted a survey regording the in-
cidence of “almonella infeetion in animels in Tagland a.d
t'ales for the period from 1968 to 1973, Their lavestigntion
nag ghown the invelvemert of 137 different serotyg.es i mearly

2100 cases. Tour sevotyves, vim. J.dublin, S.igpaimuriag,

S.cholerae-suls and S.abortus ovis accounted for 91.6 par ceat
of total 1solates. The most dommon serotype ~ S.dublian was
found to be associated with dissases of all animals incluwaing
goatz. Se.dublin was obizined from 46.3 per cent of aisease
conditions in sheep, whereas in cattle rrom 78.9 per ceat of
oages. Infection duc to S.iyphisurium aecounted for 19 per
eent of the total incidence, ranging in different degrees in
various aninal hosts. J.cholerae-suis was predomloontly iso-
lated iron diseases of plge, wheress S.abortus ovig was
entirely confined 4o sheep (1.3 per contde Tulade (1276)
isolated several strains of S.poona from diarrhoeic Jdiperion
goats wiich had closge contact with humun neings an Ji<erica,
whieh points {o the zoonotic nrobleas involved iu Jalmonellosio.

Two nev serotypes, viz. JSe.denver and S.gvonmouta weze 1solited
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by Palade (Loc.cit) from tns faeces of kealihy Rigerian goats
which indiecated the existence of clinicul and latent ‘aluwonella
infection in geats,

Haemolysin production by B.coli

Baafortn and Tuadgeon (1952) reported that the haemolytio
activity of Z.coll wag definitely influenced by the prescence
of ecalcium malis in tne medium whereas any physical or
chemical treatment of the organism reduced the hasmolytic
power. The heerolytic activity of the sirains did not appear
4o have any relation to thelr pazthogenicity wnen testsd in
rabbit ileus (Bhattscharya and Sarkar, 1956). The occurrence
and yele of hazemolytio E.coli in gastroenteritis were more,
compared to non-haemolytiec E.coli, when studies on gastro-
enteritis in cattle, sheep and man were made (‘mith, 1963),
According to him, haemolysin production by E.ccli need not
always be considered as a factur augmenting its pathogenicitye.
Haemolysin produced by E.coli wes characferised into alphs
and beta types based ou its physico~cherical and serological
ocharacters (Smith, 1963). Alpha haemolysin ia optained free
from the bacterial cell by centrifugation and filtration and
its biological activity is inhibited by antiserun, uiersas
beta haesmolysin is cell bound and ia not inasctivated by
antizerum, The genetic factor whicn controls production of
haerolysin present in F.o0oli straine freshly isolated from
anirals is shown %o transfer this factor to non-haemslytic
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recipient bacteria (Cogeoz, 1972), Hasiballa and Zubier
{1978) conducted experim:ntal pathogenicity studles in preg-
nant guinea pige weing 8 haemolytic culdure of E.coli isolated
from a case of bovine abortion ed found that guinea pigs
inoculated parenterally, adorted after seven &ays and those
infeoted by oxral route delivered nortally.

Necrotoxin production dy E.coll

Cooke (1966) astudied the necrotoxin producing ablility
of E.coll isolated from disease conditions as well as from
normal persons. He made lcolations of RN.coli irom 47 ulcera-
tive colitls, 44 acute diarrhoea end 49 noymal cases, Jut of
these isclates, fouriteen, three and one ware necrotoxin pro-
ducsrs raospectively, when tested on rabdit skin intradermelly.
Pande et al. (1974) observed occurrence of 9,2 per cent of
neorotoxin producing R.coll when tested 120 sirains of
organismp isolated fron aocute diarrhoea in hufan cosss. DOisht
et al. (1977) reported a hisher incidence of hacwolysin end
necrotoxin production in E.coll isolated from extraintestinal
origin, They came %0 the conclusion that haemolysin aud

necrotoxin properties of E.coli, though indicative of pathosr

genleity, caunot finally label a strain pathozenic, as a
strain possessing both these properties may ke entirely non-~

pathogenie,
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Enterotoxin production by E.cold

The atrain of F.o0li that eauszes gastroenteritis is

distinguished from others by its ability to form an entero-
toxin, demonstrable by ‘the sseretion of fluid and distention
of lizated loops of intestine in wabblta (MoWaught and
Roberts, 1958; Smith and Halla 1967 a3 1967 b; Iarivire et
al., 1972; with and Lingcoed, 19723 Stately ot al., 19745
Cantely and Nlake, 12773 Fcheverria et ol., 1977; Ancari

et al., 1978). However, Smith and Halls {1967 b) have ob-
served tnat for testing ~he enterotoxin prodvetion by F.eoli
isolated from a particulor speeles of animal, the gut loops
of the individnals of the seme host are most swdtable,

Cooke (1968) used lamb ligaved intestinal segment (LIS) for
deteotion of enterctoxin production and clamzified the rea~
ctions in IS ao severs (lorge asmount of exuiate composed
mainly of red blood cells), moderate (less amount of fluid
with red blood cells) and mild (small amount of fluld with no
diatention of villl), Smith and Sack (1973%) chowed that the
anterotoxins produced by different serotypes of r.coll are
immmologiozlly croas reactive, related to cell wall antigens,
and entigenically related to Vibrie gnolerae exterotoxin,
Ansari et al. (1978) have reported that the pooterior portion
of the ileun may reaet poorly to enterotoxigenic F.coli in
the lamd ligated intestinal segmeat,
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Johnaor et al. {1978) studied two tyrew of enterctoxina.
The most well studied enterotoxin, deamignated ay heat labile
enterotoxin (1T}, is of high molecoular weight, proteinaceous
naterial exhibiting many similarities to Vibrio choleras

toxin. Heal stavle enterotoxin (57) on he otner hmd, is

a low molecular welpght compound which is non-imrunogenic.
Enterctoxins of .coll contala LT alone or both IT and OT.
They further showed thas 5T elaboration was detectable im the
early logarithmic phase of growsh and oppeaved to be related
10 the disappearence of glucose in tie growth medium,
Ranowalchauk et al. (1978) studied a hesi labile cytotoxin
(V1) affecting vero cells., The VT diffexrad from the krowm
LT in that V7 414 not affect cells commonly used for the
quantitation of Z.coll 1T, nor infant mice used for the deve-
ction of 5T and little or mo rosponse wons noted in rabbit

1leun,

¥Xeusch et al. (1972) inoculated shigella enterotoxin
into ligated ileal loops of rabbits and found that by sixth
houry epithelial cells usra shortened, witn a decreaged
villue~to~orypt ratic and with many intcet or degensrating
tranamigrating lymphocytes. Flores et al. (1974) devonstrated
the enterotoxin produced by Shigells dysentrize type 1 which

was able to elicit seerstion of fluid in lignted segrents of
rabbit ileum and this sserciion was characterisitic in that
it was rich in bicarbonate and low in protein content.

However, the role of this organism in the pathogenesia of
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diarrhoen has not been universslly eccepted. In animals,
Sigzella enterotoxins produce two cardinsl sighs of
thigellosis, viz. secrotion of water and electrolyles vhich
could account for lhe characteristic early diarrhoelc phase
of the disease and cytotoxie epithelial cell damage which
could account for the later colitis phase (Keusch and

Jacewicz, 1977 ).

Pathogenielty to experiment-l enimals

Becoli.

In the establishooent of infeetion with pathogenie
bagteria, 1t has bepn considerec that tho atiuchent of the
bacteria to the surfmce of the mucosal epitheliun fs the ec-
sentlial step. Cortain strains of [.coll were shown 1o be
eapadle of adhering io the mammalian erythroeytes, inlestinal
eplthelial cells and othera by the aid of fimbrise in vitro
(Duguid et al., 1955; Dugeid ef al,, 1966; Tanaus and
Katsuba, 1978)., Abdullae and Sulochana (1968) studieu experi-
mental pathogenieity of two sirains of Be.coll ioolaizd from
chicks and showed that the haerolytic ond non~haemolylic stro
tegted were non~lethal to rabbits and guinea plgs., The failu
to reproduce the dismense in experimental hosits suggests that
the resistance of the animal is an important factor in the
disseminution of infeciion, Gorril (1965) produced pyelone-

phritis in wmice, rollowing intravenous injcetion of Hegoll
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and found comsiderable persistence of j.coli in the kidneys.
Dam (1967) found that intraperitoncal inrection of mice with
the three common O groups of E.coll producing colizepti-
oaenia in ozlves, hud a decreuasing virulence for uice in the
order 078, 0115 and 015, wiaich corresponded to the virulence
in oalves. The strain of R.coli 015 isolated from cases of
diarrhoea in rabbite was administered orally to healthy
rabbits in doses ranging from 1.5 x 102 to 4 x 1010 bacteria
in order to assessz the possible enteropathogenicity. The
inoculated rahbits @id not show any signs of illness or sys-
temic disturbonces (Cantely and Blaeke, 1977). Habiballa and
Zubier (1978) conducted experimentul psthogenieity studies in
gainea pigs, using a haemolytic culture of [.coli isolated
from a caze of bovine agboriion, They found that guinea pige
inoculated parenterally, sborted after seven days and thooe
infected by oral route delivered nowmelly.

Salmonella.

Chosh and chatterjee (1960) induced experimental infe-
etion with an 18 hour old broth oulture of S.dublin, which
caused death in guinea pigs and rabbits within a period of
four to six doys. S.typhisurium wvas also found to be patho-
genic to rabbits both by oral and parenteral rouies. KXhanna
and Uppal (1964) produced experimental invection in mice using
one ml dilutions of a 48 hour 0ld nutrient broth culture of
Sebyphimuriue containing 106 organisns administered
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intraperitoneally. All the inoculated mice succumbed to di-
sease, and death occurred .ithin four weeks, Kampelmecher
et al, (1963) reported that porsistence of S.typhimurium
infection in rats was direetly correlated with age of the
rats and dossge, According to then, mortslity sfter intra-
peritoneal inrection in mice was not related to persistence
of organisms In the sysztem, The remults were greatly influ-
enced by differences betweesn individuzls and groups. “harnma
and Singh (1970) condueted parhogenicity studlies of five new

salmonella serotypes, viz., S.brijohumi, S.yrindaban, J.gokul,
E.govardhan and S.mathurs in mice. Mice inoculated with 108
viables of J.goverdhon died 24 hours post-inoculation and

PPl S

organisms were recovered from internal orge;ns. lone of the
mice inceculated with other four Tnlmonella could kill mice.
Mekela et al. (1973) reported that intraeritoneal intection
with as few as 100 - organiems of virulent d&.iyphiturium
produced generalised infection and ueath In mice within five
to ten days time.

Pathogenicity io natural host

E.goli,

Taylor (1966) studied ihe toxic effecte of the extracts
of somatic antigena from F.eoli and several serotypes of
Sulmonells in human beings and had shown that there was little
difference between them; extracts of Z.coli were similer in

effeot to extracts of S.typhi. Smith and Halla (1967 b)
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recorded the imporicnce of entersioxins in the pathogenesis
of dimrrhoea in natiral hoslc (pigsy and Jsuggested that
enterotoxin was importaat oaly ia tho gatiogenesio of
dierrhoea and the significant feature of inldivieusl otrainse
that canged diarrhoees depended on their ability to proliferc~
te in the anterlor dpart of snall intestine, “‘cdeari: ot al.
(1368) demonstratel tne role of ©sll wall lipopolysaccharide
of Rugotd for its antivhagooyiie metivity aud virulence.
Jtately ana fuderson (1970) obaerved acute inflamstory chonges
in %he mucosa of domestic aniwmals ofter exnosure do invasive
atreing of L.goli. Arbuckle (1971} demonstrated 1' e asility
of sowe of the inteciinal bmoteria to preduvee cn eng ve
mucinase; and that thies mucinase zedveed ine wechanical -wo-
tective and lubricating propertiew of omeus in ithe Intertingl
tracl. Thug thio factor pleys an laportant role in the patho-
genasis of intestinal disorders. de zilso showed taat t e non-

enteropathogenie T.goli were clsc ca-able of produciiz as

nuch mueinase ag sntoropathocenic otraing, but they veroe not
zble to ecolonisc tne mucopolysaccheride layer, to the ettent
of the cnferoonthosenic straine. Mennhikova =19 Toltaev(1975)
infecter Guy old gantovictie lambo oraily with n.eoll ocero-
group 078 and found degenerative changes in the epiiielial
eclls of Wne ducdenun and fragnentsotion of ufcrovilli with
corples destyuction and lysis. Moon 7197€) reported tu %
euturotoxing contribute to the accelerated traauit of iateati-

nal conteats in enterotoxic Colidacillosi.. ocarson of al.r13P8°
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could recognise septicaemic ond entoric forms of colibacil-~
losis in necnatel calves, but they could not reprouce iLe

enteric form experimentally.

Pathogeniclity of Salwonella is wors or less loculiced
10 the intestinsl wall. The presence of fimbrige incraazred
the ability of bacterium 1o adbhere to cells whiech would econ-
tribute to the virulence of the organiom as deupastrated by
Dugudd et ail. (1965). The Smportance of ¢ ontisens of

Saluonella for ihe inoreased virulence of the organiom to

aatural as well as exverimentud hosts was studied oy Makela
et 2l. (1973). TDrown et al. (1976) infected seversl lamba
with S.iyphimarium via oral route. Tne dogse of the infective
agent ranged from 2 x 103 to 1 x 109. The infected lanbs
ware slanchtered at definite Intervals o deleymine the patho-
genesis of the orgmism. The culiural exmination of tas
faeces from live intected lombs was done to evaluote the ef-
fieiency of this diagnostic procedure., They have shown that

2 z 101!

organj sma are always lethol o lanby uncer icot. 1t
was 2leo recorded thct there was no correlation between the
immune response and cultural recovery of organiams from tae
gut within one or two weexs after an exparinentol Jdose of 103
to 104 organisms, $ne intranasal inocwlation of a sinilar
dose resulted in carrioge of J.iyphimurive for six weeke In

the sy .tem. ter trying to intect calves via differeat
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routes with Salmonsllo, Nazer aand Osbhorne (1977) eoucluded
that alimentary infection was the most common route by which
oalves could be infected and thus common foei for natur.l
spread, Spence and Westwood (1978) described an experimental
infection of sheep with S.agons, which was isolated from an
outbreax of Salmonellosis in sheep, None of the experimentally
infected sheep died, even aiier months, At necropsy, J.ggona
could not be isolated from any of the viseeral orgons bul
cultural rccovery of the orgonism was possible from fasoes,

aven after 69 days of incubation,

antiblotic senaitivity

E.0011,

The WD expert committee (1961) had recomnonded standards
of quality tor commercial =zntibiotic gensitivity testing
dises and they grouped the in vitro antibiotic sensilivity
tests into two maln catagories, viz. diffusion methods and
dilution methods, Patersdoxf and Therris (1965) standardised
en interpretation chart to designate the organisma a8 resis-
tant/sensitive/interneds ary, whish helped in interprsting
the resulis of antibioiie eensitividy rests. Blalr ot al.
{1970) adopted antibiotic iwpregnated filter paper disc and
comprassed toblets for testing the abilivy and suiiability
of diffusion method of antiblotic sensitivitly ol bacteria.
According to hin, the use oif filter paper dise dirfusion

method was nost suitables, reliable snd convenient,
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Davis et al. (1973) otudied the rature and functione
of plesnid mediated drug resietance in E.coli. They showed
that the R-factor consisted of Resistance transfer factor
(RTP) and Resista it determinant (R-determinant) genes for
drug resistance. They also showed tnat in Z.coli, these two
parts are found ag one unlt. However, in Salmonellas =and
Proteus, they were often found as seperstc plasmids,
R-deterainent plasmids wvere not transyrerred unless inhey tuged
with 2 transfer factor. Dapdhy (1975) reported tnat 1f a
popuistion of bagteria were grown in the presence of tetra-
oycline, most of them would be killed, but inose carrying
the genes for antibiotic resistance on their plasmids would
continue to grow in the presence of antibiotwies. Choudhary
et al. (1976) in their investigation on the occurrence of
antiblotic resistant strains of B.coli from goats have ob-
served tnat maxisum number were sensitive 1) kanamyein (94
per cent) at 10 mog/ml. The loolates were least sensltive
to erythromyein and chlortetracyeline., Heller zund DLrabkin
(1977) in their siudy showed that resista:ice of [.coll to
sifonanides and oxytetrasyecline was by far the moat coxmon

in ehicken and turkey isolates,
Salumonella.

Mowhorter et al. {1963) 1colated 652 straine of
Salmonella mmd found that 5.typhimuriun hed e much higher

incidece of res)etance to chlortetracycline than other
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serotypes. Triskine (1963) sceresned 1530 gsirains of

& Imonella for their antioioctic rooisianece. Dur.n - the study
he had obtained two straina of J.cholerag~guig and one strain
of Setyphimarivm with reeistance to hipher oorecairation of
chlortetracycline {37 bo 75 mcg/ml) and oxytetracycline

{100 to 300 meg/ml). MHooper and Hirsik (1975) demonatrated
the poacinle transfer of resiotowce from the pesident ilora
t0 the non-invasive, rough, avirvulent variant in ocaimils with
calmonella infection. Talade (Ioe.cit,) isolatea siraine ol

Sepoona ifrom diarrhoeic Niserien gogots ana on ansibiotic

gensitivity studies, they were found sensitive to nit-ofuran-
toln (200 mog), chlorasphenicel (10 meg), polymyxin 35 (100 uecg).
gtrepionyein (10 mog) anu tetracyeline (10 weg) in descending
ordcr, Sojka ana Hudson (1976) isolated gceveral strainsg of
Salwonells from sattle, shees, pig and poultry and tested

their susceptibility to antimicrobial ageita, Tae pevceatase

of totcl isolates resistait to sulfonamides (50 meg),

neonyein (10 meg), tetracyeline (10 meg), chlorauphenicol

{10 meg), turagolidone (15 mog) and ampicillin (10 meg) were
5441y 4434 3404 1.3, 0.8 and 0.5 per ce.i respeotively, ALl

straines were sensitive to trirethoprin,

The antibiotic suseeptibility of "mtersvacter hafuige

and @nierchacter liguefaeiens was teswed by Usshington g% al,

{1971) and found that these orgwnisms vere most susceptible

to gentamiecin, kanamyein und chlor.nphenicol.
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MATERT ALS AND [ THODS
Collection of wmaterials

Materialn for this study were collected from the

following souxrces.

a) All India Co~-ordinated Rescarch Project on Goat for iilk
Production, Hannuthy.

b) Veterinary hospitals in and around Trichur town.

Ailing anfmalc,

Rectal awabs vere collected from 60 gouts of different
age groups manifesting elinical signs of gastreoentesitia,.
Tterile cotton swabs moistened in sterile matrieat broth were

uzed for coliection of the material.

Dead animnls,

rpecineas collected aseptically from demd animals havi g
history of gastroeiteriiis included intestiazl contents (49),
amall intestine (30), large integtine (22), wmeseuteric lymph
nodes (38), heart blood (£) and lung tissues (34). The

details of tne spzecinens are shown in tahle I.
Taboratory precedures for Isolatloa and Idenczification

nschericnia coli.
Reotal swabs snd fuecal matsrisle.

Rectal swabg and fascol materials moigtenecd in steriie
matrient broth were lncubated aervobicully for 18 hours at

37°C 25 deseribed by Pande and ‘charya (1965)., Thege vere
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later plated on MacConkey Tactose Nile Agar (MLBA) and five
per cent bovine blood agar and were incubated at 37°c for

24 hours. <Typical lactose fermenting colonies on IMBA and
smooth, colourless, circular, convex colonies on dlood agar,
were subcultured on nuirient agey slant for further confirma-
tive tests, In addition to the usual Gram's staining method,
the Gram reaction of the orgunisms was confirmed by the
Fotensium hydroxide test (Gregerson, 1978), by emlsifying {few
colonies with one or two drops of thrae per cent potassium
hydroxide on a glass slide, After five to ten stirring, the
inoculation loop was raised from the drop. If the potassium
hydroxide solution have become viscous, a8 thread of slime
fallows the loop 1+ 10 2 om or more whioh indicates a Gram~
negative resction. The lactose fermenting colonies were fur-
ther plated on Fesin Methylene Nlue Agaxr (BMB), After incu-
bation at 37°C for 24 hours, davk blulish gresn colonies with
a metallic sheen around them were subjeoted to various bio-
chenical tests as described by Fdiwards and wing (1972). The
detaile of biochemical rezctions are shown in table II.

Tissues,

The tissues were flamed following immersion in methyl
aleohol in order to avold surface contaminntiion. Two to
three grams of the tissues were emulsified in sterile mortar
and pestle with aliquot normal seline making approxinately
ten per eent suspension. A loop full of this material was

inoculated on MLBA and five per ceni bovine blocd agar.
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Qoloniea developed in the medium were identified in the same

lines as described above,

Haemolysin production

Testy for haemolysis were done both in solid and liquid

media,

S0lid medium, (Swith, 1963),

Patri dishes contalning bovine blood agar (five per cent
blood) were inoculated with the culture ldentified a9 H.coli
and were incubated aserobically et 37°C for 24 houras.
Hasmolytie colonjes obmerved were selected for further sxpe-

riventzl studies,

Liguid wodium.

Eegoll were incoulated in a medium containing peptone
water (one per cent bacteriological peptone and 0.85 per cent
sodivm chloride in diatilled water) and two per cent bovine
blooG. The inoculated tubes were inouwbated at 36°C for 48
hours, Haemolysin production was assessed as per the guide
lines described by Cooke (1968),

Salwmonella.

The specimens (Rectal swebs, faeces and tissues) were
inoculated directly on MLBA and Brilliant Green Agar (BGA)
containing one per cent sodium eitrate, in order to suppress
swarnlng Proteus and were ilnoubated =t 37°C., The inosulated
phates were examined at 24 hour intervala for a period of
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72 hours. Typical non-lactose fermenting colonies of I'LBA
or pink colonies ofi BGA were pioked up and transferred to
Triple Sugar Iron Agar (7SI) for detection of hyiragen sul-
phide production., Those which produced hydrogen sulphida
were tentatively identified as Sulmonelln, The identity of
tue isolates was further confirmed by biochemicnl reactions
a8 detailed in tuble III.

Eariohment procedure.

In crder to obtain better percentage of isolavion of
Salmanells the followlng proceduras weve also euployed. The
speoimens were emulsified in sterile mortar snd pestle with
normal saline, Twenty wl test tubes half f£illed with enrich-
ment media were used for cultural studies. The emulsified
materials were inoculated at a ratio of two wml to ten ml of
enrichnent media which ifacluded Selenite P broih/Tetrathlonate
broth. The inoculated tuves were incubsted et 37°C for 18
hours, After incubation, they were subcultured on BGi and
MLBA., The final identification of the isolazies was done in

the line as described before,

Eaterobacter.

Attempts for the isolation of nterobacter were made on
the lines de=cribed by Fiwards aid Fwing (1972) The materials
were directly inoculated into MLBA. After incubvation at 37*Q
for 24 hours, typicdl lamctose fercenting mueoid colonies

wvera removed and itested for unterobacter on the basis of their

bioohemical reactions showvn in table 1V,
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rathogenicity studies

Escheriohia goli.
Mice,

Isolate which was haemolytio on five per cent bovine
blood agar was teated for 1tz pathogenicity to mice. White
awisa mice aged 30 to 45 days were uscd for the study. They
wepe divided into two bmtohes, each consisting of four animcls,
The first batch of mice was injected subcutaneously with O.1
ml of the saline suspension of the organism containing appro-
ximately 15 x 104 organisms/ml, The gecond batoch was also
injected by intraperitoneal route with the some dose, The
control mice wers given 0.1 ml of normel saline, The animals
vere closely obgerved for signs of illness, Periphrral blood
smears prepared from 21l the experimental mice at 24 hour in-
tervals wvere stained and examined for the presence of bacteris.
Matarials collected from tue deat as well as sacrificed ani-
mals were exsmined. Animals which withstood iufection were
sgorificed on seveith and eighth day and tissues were examined
in detail (Table V),

Fecrotoxin production in rabbits,

The ability of haemolytic E.coli to produce necrotoxin
on rabbit skin was studled using the technigue described by
Cooke (1958), The fur on lhe back of tho rabbit was renmoved
and the area was sterilized and 0.1 ul of five hour old

culture of Z.coli in peptone water was given intradermally,
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The site was exanined daily for six days and the developments
of induration and uleceration were recorded. Animals were
destroyed on sixth day and skin sections prepared from the
slte or inoculation wore examined for niatopathological
changes,

Mmterotoxin production.

(Rabbit ligated gut loop reaction)

Two isolates of Z.coli (one non-haemolytie, EC/15 and
one haemolytio 506/11) were teated for dilatation reaction in
rabbit ileal loop using thrse rabbltis for eaen isolaze
{Group I and II). The test materizls were prepared by the
following wmethods,.

Method 1. (Peptone water oulture)

An 18 hour old pepfone water culture of T.opli was

prepared (Cooke, 1968),
Hathod 2. (foft agar culiure fluida)
(Gmith ana Halla, 1967 b).

The procedure consisted of growing the [.cold in 230 ml
flat bottles each containing 40 wl of nutrieni agar (agar
content 0,36 per cent) with 0,2 per oent glucose, After inou-
bation for 24 hours at 37°C tne botiles were cueled %o 5°0
and the fluld was expraessed from tne medium by gentle squees~
ing through sterile wmuslin cloth amd centrifuged at 12,000 rpam
for 30 minutes to remove most of the bacteria .sresent, The
supernatant was collected and the remaining bacteria were

killed by heating at 65°C for ten minutes. leomyein 100 meg/ml
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wag also added to the superhnetant fluid ‘o pravent the mulii-
plication of any f.coli that wight be praesent in tha intes-
tinel seguents into whioh the flutd has to be injected. The
teat £fluid was stored in 20 wl amounts at «20°C until reguirsd.
The pil 0i the test materizl was adjusted to 6.5,

Method 3. (Acetone precipiiated cultura fluids)

To the supernatant fluid obtained fron the previous
method, elzht volumss of acetone were added —ad the misture
was kept at =20°C for 12 hours fur precipliatior of the toxin,
The surernztant fluld was discarded ané the container was
hald at 37°C until the precipitate becare dry., The precipitate
was then dissolved in distilled water %o a volure equivalent
to that of the culture fluld from which the deposlt was obtain-
ed. Keomycin 100 meg/ml was added and pH adjusted to 6.5
(Snith and ¥Halls, 1967 b).

The rabbiis were anazesthetised with chloroform, Toe
abdomen was opened and the small intestine was located., The
i1leun was them ligated at regular intervals so as to form
gegnents of about four cm in length. Ezen radbit of Group I
was given peptone water culture and soft agar culture fluids
of non~haemolytic 3Z.coll in seperate 1leal loops, in one wl
volume, and the megment adjacent to the test seguents wan
used as control, The same procedure was adopted for haemolytio
gtrain also, using the peptone water culiture and scetons pre-
olpitated culture flulds, 7The controls used for the peptone

water culture and bacteric free extracts were geptone water



23

ai1d mitrient broth respectively (Table vI),

Hice.

one isolate was tested for its pathogenieity to mice.
“nirte swisg mice 30 to 45 days old were used Yor the study.
They ware divided inlo two batches, eacn botch conoisting of
four animals, The Lirst bateh of mice was injected suocutare-
ously with 0.1 sl of vhe saline suspeagion of the organisma
contuining epproximately 15 x 104 organisna/ml and the gucond
bateh of mice with the same dose by intraperitoacal route.
The eontrol tice were Injected with 0.1 ®l of sterile norsal
saline. &ince the inoculated animals did not show any signs
of illness for & period cf eeven days, they were cacririced
on eighth, ninth ané tenth d=y following inoculaiicn and the
internal oygans and intestinal contents were cultured on en-

riciirient media for isolation of F:lmonella {(Table V).

Mmtiblotie sensitivity
The following antimicrobial agents were enployed Lfor che
atudy ~ amnicillin (10 weg), baeitracin (10 weg),
chloramphenicol {30 mogd, erythromyein {15 ueg), gentasiein
(10 nmeg), kenamyein (30 meg), firazelidons (300 meg),
penicillin (10 wits), stroptonmycin (10 meg), tetrocycliune
{30 neg) and sulfadiazine (300 negd.

bise vreparation.

Biscs of six mm diameter vers puncnsd frou 'habtaan Wo.l

filter paper and were sterilized in hot alr oven at 140°0
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far one hour. Standard susperasions of antibiptics were nade
according o tue tochnique described by Hlalr et al. (1970).
One drop of the dilution which would provide optimun concen-
tration ot antiblotic for the experimentil purpose uoe
abgorbed in each dise. These dises were stored in sterlle
vials at 4°C until used. Antibiotic incorporated dises were
used within one month of thelr proparation.
Test medium,

ipe medlum used Ior this study wvas vuiriont ama , With
an average of slx mm thickness of ager mediunm when poured

in petri dishes,

Preparation of inoculum.

The i1solates to be itested were grown on blond agar
medium ror a pericd of 24 hours. HNuirient droth tubes werc
inoculated wiik five colonies removed from blood agar slates
and incubated until there wags moderate eloudiness indic ting

uniform growth of the organism.

Inocul ation of plates.

Rutrient agar pletes were inceulated by plocing g few
dropes of ihe nutrient broth culture. The exeocss inoculum,
i1f present, vwas vemoved by wusing sterlile plpettes ofter
sprevding the incoulun uniforazly by a clerile gloss rod. 710
rlates vere then sllowed to Gry in the inV8rted position et

roum temperginre for five minutes.
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Application of disos.

The discs containing different antibiotics wers plated
on the medlum, suitavly spaced, and the plates were incuba~
ted at 37°C. Not more tnan six antibiotics were iested on

a petri dish of standard diameter of four inches,

Interpretation of resulis.

The diameter of the zone around each dise in whioh no
growth was macroscopieally visible was messured with a
pair oi callpers after overnight incubation of tho plates.
The findings were recorded znd interpreted basel on the gulde
lines suggested oy Rulir et el. (1970). The detailo oi the
experiment are illustratad in appendiz I.



RESULTS



BOSULTS

A total of 190 gpecimens congsisting of rectar swaba,
intestinal contenso, porvions of larse and soall intestines
and mesenteric lympin nodes collected from live/dead animals
were examined for enteric pathogens, ZTighty-siz isclates
of nsonerionia goli, two icolates of Salmomellg and 39
isolates of 'nterobacter clozcae were obtuined (Table I).
Eight samples of heart blood and 38 gpecirens of lung tiosueas
collected from goats thac showed gastroentoritis on post-
wortem examination were also examined., Prom those opeodie i.,

seven lsolates of Sireptogoccus pyogenes (from heart bloed),

15 isolates of Hleobsiella pncumonise (lung tiscues) and cne

icolate of Corymebacterium pyogenes (lung tisoues) were

1asolated.

Isolation and Identification

Bscherichlas coli.

Bighty-pix E.e0li isolates (45,26 per ceit) wero obtain-

ed from a totnl of 190 speecinens examined. Outb of tnese 86
isolates, 33 (5% per cent) were from €0 raectal swabs, 41
(44,56 per cent) from 92 spedimens of intesti wl coatents/
emall inlestine/large intestine and 12 (31.58 per cont) from
38 mesentorie lymph nodes. Pink colonies of MLAA «nd dark
bluish green colonics with & metallic cheen on ¥MB arar were

observed, which are typleal for H.coli. All the ioslates
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have shown more or leas the same reactions in artitricisl

media, Typlcal Grau negative reection was observed on Pota~
ssiun bydroxide tesi. All the isolates gave positive bioche~
uical reactions suggesiive of F.coii. IHowever, the fermenta~
tion resctions of a few isolates were found to be varied in
mecrose, sallicin, raffinose and rhamnose, Further, oix
isolates were found to be mon-motile (I'C/7, EC/28, T(/34,
RC/39, EC/70, EC/78). The resulis of the bicchexnical reactions
of 20 represeniative isolates ineluding some of the isolates
wnich gave varied biochemical rezctions sre dhown in tasle II.

Haemolyain production

Among 86 isolates of E.coll tested, only one (EC/11)
was found to produce hasmolysin (alpha haemolysin) in solid
and liquid media which contained boviane blood,

Salmonella.
Two isolates of Salmonella were obtaired from 190

apecinens exasined and these were from the rectal swabe of
apparently healthy goats. The isolates showsd typlcal reac-
tions on MLBA (eolourless colonies), BGA (piuk colonies) and
triple sugar iron agar {(acid butt and alkaline sleat with
blackening of the medium), Bota the isolates were motile
and they showsd blochemical recctions typical of Sslmosella.
The raoulis of the biochemicsl reactionz are shown in

table III,
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Enterobacter.

A totgal of 39 isolations of Inierobacter were made
during the course of the study. Out of theass, ten isolates
wersa from the rectal swabs of living animals and 28 fronm
tisgucs of dead amimals., All the isolates were identified

as Eatercbacter gloacae, based on their morphelogical,

oultural and biochemical reactions. 0On prima-y isolation,
the colonies were macoid and lactose fermeatiag on VIBA.
Five isolates (®4/8, BN/12, EN/13, EV/20, T#/32) were showun
to have capsule on primary culture. On subseqrent culturig
in ertificial medla, thase organin.g were founa to lose the
property of capsulation, All the isolates were wmotile and
gave a positive Vogeo-Froskauwer reaction., 411 eahivited
identicul biochemical reactions except four (W/3, Li/%1,
LE/%2, EB/36), wiich falled to produce a positive iest in
galiein, Tae vesults of the biochemical resctions of 20
representative isolates of Eaterobacter cloacas ineluding
tnose thay gave varled cultural and bioghemiezl reactions

are sumnavised In teble IV,
Pathogenieity studies

Eacherichia coli,
Micd,

One haemolytie T.coll (7%C/11) obtluined from e intestine
of a goat died of gastroenteritis was tested for ite patho-

genicitly 4o niee. The periphercl blood smears prepared at



35

24 hour intervals from inoculated animale did not revenl the
preasence of bacteria during a period of three days. Al ihe
four mice inoculated intraperitonenlly died on the third day
following injection, No gross lesions could be observed in
the internal organs in any of these animalu, fiowever, L.coli
could be recovered in pure culture from the heart blocd asnd
intestines of deed animala, On histopathologlcal examination,
tisaues colleoted from the dead animals did not show any
change exeept in myocardium where haemorrhogic areas were

observed.

Two mice which were inoculated with H.coli suboutaneously,
died on the fifth day of inmooulation ard the other 1wo were
saorificed on seventh and eighth day following injection,
Organismae could be isolated from the heart blood and intes-
tines of these animals, There was 1o pathclogical lesion in
the internal orgens.

Necrotoxin production in rabdbits,

The haemolytic sirain of E.coli (7C/11) was teated for
its ability to produce necrotoxin on rabbit skin, Yo groes
lesions could ve obsarved on the skin within four days fol~
lowing intradermal inoculation of the eulture. However, on
fifth day, the inoculated site appeared slightly neacrotie
and the thickness of the skin was found ts be increased to
four miliineters as against a aormal skin thickness of one
millimeter (Fig.1). On histopathological exemination of
skin on sixth day, the following leslions surgestive of
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necrotoxin production eould be observed. A focal encap~
mlated neorotic area was in the dermis which consisted of
disintegrating inflammatory cells wiivsh other cellular debris.
Reparitive fibrous itissue formation was seen extending into

the lesion from the periphery (Fig. 2).

Enterotoxin production.
(Rabbit ligated gut loop reaction)

One non-hasrolytie (EC/15) and one haemolytic (EC/11)
Becoli were tented for their dilatation reaotion in rabuit
ileum. Tne tnree rabbits which received peptone water culture
and soft agay culture fluids prepared from non-hasmolytic
Eegoll were found dead at 20, 2% and 24 hours respeotively,
following administration of the test materials into ileal
loops. The carcagses were opened immediately and the changes
in the ileal loop were observed. Ilesl loops of all the three
rabbits which received the test materisls showed dilatation
rezction while the control segments did nov (fig. 3). In
all the three cases the fluld collected in the ileal loop vas
approximately 15 ml in quantity. PMarther, the fiuid was
sanguineous and contained shreds of fibrin, On histopatholo-
gleal sxanination, sections from the ileal segments which
received soft agar culture fluid showed lesiona of enteritis,.
There was extensive demage to tne intestinal mucosa and sub-
mucosa with infiltration of large number of inflammatory
cells, mostly mononuclear and lymphoid types. A few neutrophils
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were aleo observed (Mg.4). The leglons seen in ileal seag-
mentas which raceived peptone water oculture showed nacrotie
change in the mucosa, Iafiltration of inflammatory cells

was also noticed,

The three rabbits which received the peptone water cul-
ture and acetone precipitated culture flulds prepared from
haemolytie “.coll died at 21, 23 and 24 hours respectively,
following administration of the test fluids., On postmortem
esxaminetion, ne dilatation reaction was obierved in the intes-
tine in any of thease rzbbits, Both experimentzl and control
segrments were apparently normal on macroscoplonl exaninatlion.
However, on histopathologicsl examination, the inocculated
segments revealed moderate necrotic chonges, whereas, no
abnornality could be observed in control segments, The
requlis of the experiment are shown in table VI.

Seluouella,
Mice.

One isclate (S5/1) was tested for its pathogenleity to
nice. All the mice injected suboutaneously and intraperito-
neally, resisted infection ani they were sacriiiced on eighth,
ninth and tenthk day of inmoculation. %o pathological change
could be seen in any of the internal organs, although

Salmonwlla could be recovered from the intestines,
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Antiblotie sensitivity

One hundred and twenty~useven bacterisl organisno ios~

lated during this study (86 E.coli, 39 Interobiister cloaeca

and two ‘almonella) wers tested for their sonsitivity to
various chemotnerapeutic agents, The culilures whieh were eo»-
sidered sengitive to o cnemotherapeutic agent included thone
whicn showed intermodiste gensitivity also (Fir. 5), The

results are illustrated in table VIY,

“echerichis coll.

Senaitivity of 06 isolnvez of Z,20li to 11 chimotherape-
utlic agente woo pbudied, A1l the isolates werc sensitive to
gentamiein, =Uighty-two izolmtes (95.%5 ner cenl) were gsensi-
tive o nitvefursn, 76 (88,37 ver cent) to chlor.mpheiricel,
52 (60.47 per cent) to kanemyein, 35 (40,70 wer cont) to
streptomyein, 7 (8.14 per cent) to tetracycline and two (2.33
per cent) to erythromsein (Fig. 6). However, all the icolates
tested were found to be resistent 4o arpicillin, bacitroein,

penieillin wid sulfonamide.

Salmonell ,

“ensitivity pattern of twn iloolates of _alroncllc to
11 chenotherapeutic agents had shown tha. both e isolates
wares seasitive to ehlorwmpneaicol, gentamicia, aivtrofuran
and slreptomyein. Twt they vera found to be ve ietent to
anpielllin, bacitracin, erythrompein, kanamyela, penieillin,

slfonamide axé tetrac,eline,.
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Interodacter.

A1l the 39 fsolates of “nterobacter cloaces were svensitive

to gentamicin and kanasyein, whereas %0 isolaten (7£.92 per
cent) were sensitive to chloramphenicol and nitrofurac an
15 isolates (38.46 par ca:t) to atreptomyein (Piz. 7).
However, a1l the isolates were vesistant to aupicillin,
bacltracin, erythromyein, penieillin, tetracyeliune and

gul fonamide,
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DISCUSSION

During the present study, a total of 190 specimens
were screenzd for enteric pathogens and 86 isolates of
E.coli, 39 Enterobacter cloacae and two Szlmonella were

obtained, The resulis of this study indicate N.coll us the

major etiologicel agent in the causation of gastroenteritis,
since majority of the bacterial isolaies were E.coll (671-72
per cent), This higher percentege of igolation ot B.coll
establiches the definite role of this orgaiism in producing
enteritis in goats, Thls finding is in close acreemeat with
the observations made by Pande and Acharys (1865), who iden~
tified B.coll as the major etiologlesl agent in tne cansa-
tion of gasiroenteritis in goats. E.coli wac not loclated
Irom any of Lhe spzeimens other inan gastrointestinal tract
and mesenteric lymph nodes., Further, the heart bleood from
aninmals with signs of enteritis was also found negative for
the presence of E.coli. Based on the present obssrvation,
1% aay be appropriate to consider that basteraemia/septicaemia
may not be a common feature in Colibacillouis., However,
Pearson et al. (1977) have recorded distinot septicacmic and

enteric forms of Colibacillosis in neonetal calves.

Majority of ihe isolates of S.coli (41 isclates) reco-

vered during this invesiigation were from intestines of
dead animals that showed lesions of gastroeateritis, while

only 12 isolates were obiained from mesenteric Iymph nodes.
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The rest of the isolates (33) were from the rectal swabs
of living anfmzls. In support to thils observation, Sojka
(1965) reportn to have made only few faolations of RB.coli
fron mesentarie lymph nodes while umajoriiy of recoveries

were from the rectal swabs of ailing aninals.

The biochemical reactions of most of the izolates were
in compleie sgreement wiin those deseribed for the penus

Escherichia by Bdwards and kwing (1972). XHowever, a few

of them exrnibited wvaried biochemical resctions to salielin,
raffinose and rhammose which can be considersd es a common
featurs to the members of the family tnterobacteriscese
aspecially to the coliforms as sugpgested by Greaves (1370),
out of the 86 Z.coll isolates studied, slx were found to be
non-motile, {Jeourrence of non-motile species of Z.coli has
been yeported by several workers in the past (Edwards and

Ewing, 1972; Wilson and Wiles, 1975),

smong the B.eoli isolates, only one, (¥BC/11) was

hasmolytic when tested on solid aid ligquid meaia, This
particuler strain was isolated from the inteatine of = goat
which died of enteritis. Since only onz haemolytie stirain
of Zecoli was izolated from gastroenterliis during the study,
no gonclusion can be drawn about tne participasion of hae-
molytio strain of B.coli in cousing gastroenteritis in goats,
Risht et al. (1977) also reported higher incideice of hae-

molysin production in E.coli isolated from extra-intestinal
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sources, According to Smith (1963), haemolysin production
by E.coll need not be considersd as an indicaticn for its

pathogenioity,

Pathogenicity studies in mice nsing the hasmolytie
Eegoli have enown that all the four animals that recei.ed
the organisp intraperitoneglly znd the two Inoculatied sub-
cutaneously died on third and £ifth day vespectively follow-
ing inoculation, Although organisms could be recovered from
heart blood and intestinea of ithese znimals, noe apparent
lesions could be observed in any of the internsl orgons.

The mice which were iaoculated intraperitoneally did not
survive wore than three days vhile those inoculated sub-
cutaneously could survive for a longer jeriod. Moresover,

4wo animals which were incculated subsutaneously resisted
infection,till they we»e cacrificed on seventa nsnd eighth

day. Hence, the route of injuction seems to have a bearing
on the time of onget of tne disease syndrove in experimentally
infected animals,

The strain of S.cold (%C/11}, whlch was haewolytic
and pathogenic to mice has produced losions on the akin of
rabbita vhen tested for its ability to produce neerctoxin,
The lesions observed were similar to those described b,y otheow
workers (Cooke, 1968; Pende et al., 1374)in their ctudies on
the affect of necrotoxin on tissues. It iz intevesting to

note that, heemolysin and neerotoxin pmduction} and
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pathogenicity to mice are interlinked properties of the
organigm. Pande gt al. (1974) reported that, the strainse
possensing the property of producing haemolysin and necro-
toxin are definite pathogens 'hereas, those poscessing either

of these are poitential pathogens.

The six rabbits uszed for demonstration of enterotoxin
production died at verying intervals of 20 to 24 hours. The
reasoms for the early death of rabbits may be attributed to
the absorption of relatively larger quantitieg of bacterial
polycaccharides or toxing from the inteastines or duwe to an
anaphylactic shock as suggested by Stevens (1963), The preseat
study nazs shown that, only the non-hoemolytie sirain produced
dilatation reartion end the haemolytie Z.coli though proved
to be a necrotoxin producer did not induce any change in the
1leal loop. This obmervation is in agreenent with the views
of mhattacharya end Sarkar (1956) in that, the haemolytie
actlivity of the strains did not appear to have any relation
to their pathogenicity as far as rabbit ileum ia concerned.
The failure of producing dilatation reaction by haemolytio
E.00ll ia rabbit ileal loop caxmot be considered as en indi-~
catioa of 1ts inability to produce enterotoxin by itself,
Aocording to Smith and Halles (1967 b), rabbits are less
reliable for ligated loop tests with sone strains, ané the
tests will be of great value, when tested in the gut loops of
toe individuals of the same host from which the organisms

are isolated.
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On histopathological examingtion, ileal segnents which
recelved soft agar culture fiuids of non-haemolyiic F.coli
ghowed extensive damace to the iatestinal mucosa and submucosa
with infiltration of large number of inflammatory cells
suggestive of enteritis. On the other hand, the pepione water
culture canced lesions suggestive of neoroiic changes in the
pucosa with infiltration of a few inflanmatory cella, Similar
observations were also made by Cooke {1968) and =mith and
Halls (1967 b), in their studies using bacteria free extracts
of the culture and peptone water culturc, The rabbit ileun,
1rl\uh1ch haemolytic B.coli wroduced no macroscopic chonges
roveanled only mild neorotic changes on histopathological

examination,

In gplie of the wide use of antibiotics in treating aad
controlling enteritis, the di=ease otill continues to cause
serious havoo io goat husbandry, particularly in young
subjectse In witro drug sensitiviity study of bacterizl
isolates can serve as a useful tool in the hando of clintceians
for combating the disease in field corditions to o greater
extent, Jenoitivity study of 86 icolates of D.coli to 11
chomotherapeutic sgents has revealed cent per cent sensiiivity
to gentamioj‘.n. On the other hand, cent per cent resistance
wae noticed to ampicillin, bocltracin, peanlcillin, sulfona-
mide and most of the isolates wers alas found to be resistaat
to tetracycline, Resistmnce to sulfonamide ond teitracycline
has also been reported by Heller and Drabkin (1977) during a
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detailed investisation on sensitiviiy pattern of T.coll.,
Moreover, they have also found thai, Z.coll is one organisa
whichk exhibvit differsnt drup sensitivity pattern. Chopre and
Howe (1978) showed the acquisition of plasmide by the organiem
as the major cause of tetraocyoline resistance in the m_ jority
of clinfcal isolaten. The prasent resudt shows that 95,35
per ¢ent of the iiolates are sensitive to nitrofuran, G6D.37
per cent to chloramphenicol, 60.47 per ceat to kanamycin,
40,70 per cent to atreptomycin, 8.14 per cent 1o tetrmcycline
end 2,33 per cent to erythromycin. These rosulis are closely
comparable te the findings of Choudhary et al. (1975} on the

antiblotic reelstont straius of B.coli from gozte. They have

observed marked sensitivity to kanamyoin (94 per cent) and
nitrofurazolidone (93 per cent) and least senaitivity to

streptonyein, erythromycin and tetracyecline,
Salmonielle

Only two isolates of Salmenella were obtained from 190
apecimens examined for enterio pathogens., For isolation of

Splmonellia, direct culture and enrichment cultuve procedures

ware adopted., Those two isolates of _ialmonslila were from

opecimens collected from apparently healthy goats and cultured
by enrichment procedures, Thais observation points to the rare
oceurrence of Salmonella in goats, or %o the limited role
ployed by the organism in cmusing gastroenteritis., It is
aleo worthwhile to note thut direct culturs procedure nay be
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inadecuate to detect small nunmber of Jalmonella present in
the gastrointestinal tract, since only enrvichment procedure
proved effective for isolztion of Salmonella. Similar findg-
inge were aleo reported by Simmons and Sutherland (19693,
vhere they considersd ovine species as tore resigtant to
Saluonella infection, when compared to other apecies of
aninals, '

The resulis of the biochemieal reactions of both the
isolates of 3Salmonella werse in complete agreement with those

described by Rdwards and twing (1972).

Ong izolate of Salmonella was tested for its nathogenici-
ty to nice. All tne mice injected subcutaneouwsly and intra-
peritonenlly resisted infection. ¥o groas pathologlesl
lesionse in the internel organs could be obmerved at mecropoy
even on the tenth day. Howsver, orgonisms conld be iselated
from ihe intestine which indicate that, Salmonella could

survive in the internsl organs without produeing apparent

clinical aigns, Isolation of Salmonella from apparently

healthy goats, though vheir prevalence 1s much less, explains
how animals can act as carriers, facilitating aissemination

of infection to other animals,

Besults of antiblotic sensitivity studies on the isolates

of falmonella have shown the sensitivity of the orzanism to

chlorempinenicol, gentamicin, nitrofursn and streptomyein,
Yowever, resistence to zmpicillin, baecitracin, erythronycin,

kanemyein, penicillin, sulforamide and tetracyeline was observed.
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The resistance of Jalmonella to tetracycline has bLeen reported
by several workers (Mo'horter et al,, 1963; Triskina, 1968)
and they found that S,iyphimurium nee got a mich higher resis-
tance to tetraoycline thon other antibiotics. The resistance
of Saimonella to other chemotherapeutic agents like ampicillin,
yenieillin, neomycin and suifonamide have alsc been reported
by Scjka and Hudson (1976).

intercbacter

Thirty-nine Isolatlorns of R.glomess were made from a
total of 190 specimens sxomined, which forrmed the seonnd major
group of isolate in this study, Some of then vere recovered
along with E.eoli, from cases of gastroenteritis. It hms been
reportea that H.cloagae is & normal inhabltunt of ihe intes-
tinal traoi of man and animals under natural condiziona
(Wilson and ¥iles, 1975). The role of this spscies of organism
in disease conditions in animals is yet to be determined, The
poszible role of thic orpanism glong with B.00ll or other
enteric prthogens in the pathogonisis of enteritis in goats
need to be studled in detnil.

mntibictio sensitivity studies of 39 isol-tes of
B.cloacae have revealed, cent per cet sensitivity to
gentemicin, kanoumycin and 76,92 per eent to chloramphenicol.
Similarly, vVashington gt sl. (1971} in thedr studics on
inteorchaster specios have olso reported a hicher rercentage

gensitivity of I.cloacae to gentamicin, ohloranphenicol and
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|
kanarycin. Mt eent per cent resistance was also noticed

to anpicillin, bacitracin, erythromyein, penlellling !

sulfonamlide and tetracycline curing the present study,.



SUMMARY



SMMARY !

A totsl of 190 speoinmens were collected and proaesae‘d
from living as well as deaed animals with the history of
enteritis. Specimens included faeces, mementeric lymph nodes
and portions of intestine,

The enrichment and selective nmedis used included Selenite
F broth, Tetrathionate broth, Brilliant green agar and !
Haelonkey lactose bile sgar, in addition to the ocoumon media

used in routine isolation of enteric pathogena,

A total of B6 isolates of F.coli, two Sulmonella amii 39
Eaterobzcter cloacag were isolated during this investigation.
The identity of the isolates was confirmed by biochemicail.I and
biological tests desoribved in astasdard text booka, C(ne |
isolate of Re.coll was found to be haemolytic and this partiou-
lar strain was found to be pathogenic to mice and able to pro-
duce necrotoxin on ratbit sikin, Eatsrotoxin production iu
rabbit fleal segments was tested using different test materials
prepared from haemolytic and non-heemolytic E.coli, the

latter proved positive,

One isolate of Salmonella tested, was found to be non~

pathogenic to wice, on experimental infection.
|

]
Sevan isolates of Strepiococcus pyogenes, 15 Klebsiella
paoumonias and one Corynebacterium pyogenes were also isolated

and identified from heart/blood/lung tissues of animals
having hietory of gastiroenteriiis.
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pocording to the resultas obtained in the drug sensiti-
vity siudy, the drugs of cholee for E.coli ave gentamioin,

nitrofursn and chloramohenicol; for Enterobacter cloaces -

gentamicin, kanamyein, nitvofuran and chloramphenicol l‘
and for Salmonella - gentamicin, chloramphenicol, nitrofaran

and streptomycin,
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Appendix I.

Zone aize interpretative chart used for antiblotic seasitivity
test (Rlair et al., 1970)

Antintotic/ Inhivition zone, Diamter in millimeters
g;gﬁgtherapeutio pisc.potency Resistent Intermediate Sensitive
1. Ampieillin 10 meg 20 or less 21-28 29 or less
2. 3Bacltracin 10 4 e o0 9-12 13 4
3. Chlorarshenicol 30 e 12 5, 13=-17 18 .,
4, Trytiromyecin 15 o9 13 e 14-17 18 4y
5. Gentamicin 1, - -— 13 s
6. Kanamycin B0y 13 or less 417 1B 4,
Te nitrofuran 300 ,, B 5 g=-12 13 4y
8. “Jeniciliin 10 units 20 4 21-23 29 5y
9, Jtrextomyein 1C meg 11 . 12-14 15 4y
10. udfoasmide 300 4o 12 4 13~16 17 s
11. Tetrucycline 30 ., 14 4 15-18 19 4

{conel.)



TABLES



Table I.

Rooults of specimena exanined for isolation of ZT.ooli, Salmonelia
and ¥nterobacter cloacas

Type of T0.0f susei~ TWo.of E.coll Fercen- Np.,of “ul- Percen- To.of Eo- Percen—
spacincns rens exanined isolated tage moncella tnge terabacter % °
isolated isolated 28
Rectal swabs 60 33 55 2 333 10 16.67
inteatinal contentsl 40 §
gmall intestine 50 §92 41 44,56 il 0,00 23 25
Ierge intestine 22 9
2senteric lymph
nodes 38 12 31.58 ni G.00 6 15.79
Total 190 86 45.26 2 1.05 39 20453

{eoncl,)



Table 1I.

Remlts of biochemieal reactious of =,

11 isolated fron goats

Tests

E3/4
amn

¥C/T  EG/S

(1)

Identity of eultures and

wC/11 ®e/15
(r3) (1) (1%)

source of isolation

BC/28  BO/%4
(RS} (ML)

n3/36
(1%)

Le/39
(RS)

0/4e
4n)

Motility
Haenolysis
Growth in air
Gatolaso

indole

“ethyl red
Voges~Prookauer
Sinmons citrate
Hydrogen sulphide (T87)
rhonylalanine deacminass
Urease

Gelatin

Jitrate

Gag fron glacose
weroue

Tactose

Sorbitol

Z-iiein
raflinooe
Thamioase
Inoaitol
Adeuitol
Hearailtol

Maltooe
Avebiao.e

+ 0l e e b e 2 s b ELELE R+ w

*

e e bbb e r e sr el b LErer+r bt

* + % § ¥

]
T N B B B N TSRO T S A N R R SR
+ 42 1L B L LN st

PREETE T B I T NSRRI I B I |

+ ¢+ 1 e vl

LR S T B I T BN A A I T N TR A A |

e+t b4+ e et set bt P1Les 0

EREHE N 2 BN N BT S O B B B SN B SRR P R

¢ v L ES B s e as e b EL s+ el b

FER N B B A L T B I T B B T BNECRE AR I

Hote:

+ = positive
= g, tive

I8 = intestinal conteato/omall intestine/lavge intestine

"7 = pectql owabog v = meoe .torie lyrph sowcs



T.ble II.
Results of biochemical veactions of F.coli isolated from goals

Identity of cultures and source of inoletion

Teatls £6/48 TE/51 BG/56  Re/62 PO/70 EC/72 BS/TS  BC/T7 BG/18  TC/E0
(Y (R3) (R3) (R (“L (x)  (IW) (I5) (RS} (BRI}

Motility
Haemolyals
Growth in air
Catolase

Indole

Yethyl red
Vogeo-Proaicaner
Fuwons citrate
Hydrucen ouiphide (T5I1)
fhenylalanine deaninage
Urease

Gelatin

Jitrate

Gas from glucose
feeledyadal-]

Lactose

Sorbitol

Xliein
raffinoce
Rhamio.e
noasitol
Adonitol
Manaitol

paltoge
Arabinoce

L N T BN IR 2 BN N I B AR PR K
Se i bt rral et bttt et
+xr i b s et rerrrl it llereet
PER AR I B T B R O I RN T T A T SN T R
O B N R B IR 2 2 IR B I TN S RN A
P T A N A SRR N I I I B I R O B
FEEEE NN B B S SR T TR N B B B IR B N S )
E R N B O S I N I I T 2 B A B |
DR I R EE 2 I B R T I BN N BN B R R A

P N T B B R RS A S B B I Y

+ = positive 11 = intestinal conventassaall inlestine/large intestine

Fote: . - N . -
- = negative R3 = rectal aswvabsg 7, = oesonteric lyooh nodes

(conel.)



Table ITX.

Rezults of biochemical reactions of 3.lmonella cultures i.olated
fror goats

Identity of cultures end scurce of isclation

~entsy 5/1 /2
(u3) {R3)

Motility
Hapmolysis
Grouth in air
C-talase

Iadole

Methyl rad
Vegas-Troskauer
Simmons citrate
tydrogen sulphide {TrI)
Thenylelanine deaminase
Urease

Gelntin

fitrote

Gas from glucose
Iactose

Sucrooe

Sorbitol

‘alicin

fhannosge
nnffinoge
Inositol
rdonitol
Araoinoge
'annitol

"aliose

t§F+ ¢ 0 e 3 ++ 850 >e0 41+ 5@

*
RIS B I SR B I D T I B BN B B A

+

jote: « = powalbive I s opoctcl JSRLS.
- = pnogative
{conicl.y



Table IV.
Results of biochemical reactions of Intercbacter cloacss ilaslated from goate

Identity of culturese and sourcee of isolation

Tests ¥R/3  EN/8  RN/12 EN/13 BN/1S ™N/17 EN/20  m9/21  EN/23 EV/24
{IR) (IN) (RYY (IW) (IN) (im) (dm) (1) (RS) (1)

Motility

Capsule

Growth in atr
Catulnse

Indole

Methyl red
Voges-Frogkaner
Simmons clitrate
Gelatin
Potassiun gyanide
Iiydrogen sulphide (T8I)
Fhenyl:lanine deaminase
Treage

I itrate

Gas froa glucose
Iactose

Sucrose

tHannitol

Glycernl

salicin

Adonitol

Inositol

orbitol
Arabinose
Hhamnooe
raffinose
¥altose

[ R R TR R

v e e L I heerd e )l beserl el s
+ P2+t i b e i rer el lereslterrn
v b stk b b el e sttt breert i os
st 2 e r b be b+ +rrr )+ e tlesrs
PR I N R R E R EE NN
PR IR 3 RN T 3N IRV B BN B BRI I
+ a2 s+ i le et rrr ettt e crtteraes
LI N B I R IR I NN BT I IR N R I Y
s e st + b et er ot alleerettes |4

LR I B B B BN R Y

.

+ = poadtive . _ — IN = inteastinal-contents/small intestine/large intestine — -

Hote: = _ negotive Il = mesenteric lymph nodes; RS = rectal swads,

(oontd. )



TBble IV.

assults of biochemical resctions of Enterobacter cloasee isglamted from goats.

Teats

EH/%G BX/29 ®BN/32 WN/33

Identity of cultures and source of isolstion

() (ax) (I8 (1)

EN/34 ®4/35 EN/36
MLy (RS)

(IR)

/37 Eﬁ/38) EN/39

(I%)

Motility

Capsule

Growih in air
(atalase

Indole

Methyl red
Voges-Proskaver
Simoons eitrate
Gelatin
Potassiun cyenide
flydrogen sulphide (TSI)
Fhenylaleuine deaminase
Urease

Hitrate

Gas from glucose
lagloae

serose

9131'1115.1’.01

Glycorol

szilcin

Adonitol

Inoaitol

Soroitol
Arabinose
fhaznooe
raffinose

Maltoae

¢ E b s+ F e et ettt r bt

L Y

§ e+ ++ 1 3 v+t ¢

+ 4+ ¢+ 1 1V Eses st e+ b+t s tlser
]

PERA I T B BN R U I B IR R R T BN

e v s r b el i e e+t trr+ile+ e

o+t e vt byt et eyt E S

PR NN 2 I K N B AR T N

e E R R R N
LA I I B R A e N R B
r e+ e+ b bt P F e e s bt b brer e h el

“ e+ ts bt v b+ s e b+ i leser il et

+ = ponliive

_Yote: _ . negative

I§ = intestinal contents/emnll intestine/large intestine
M = mesenteriec lymph nedes; RS =

rectn) swabs,

{concl,)



Table V.

Resulis of experiwentsl infeetion ostudies of I.ooll and Salmonells in mice.

Doae and Ho.,0f Period of Nuuber fumber Yesions on gite of
Soecies of route of sice obgerva~ died k$1led histopatho- 1iszola-
organisn injection used tion in logy tion
drys
B.coli (u0/11) Ou1 ml
Raemolytie intraporitones) 4 3 4 il faemorrhagic Intestine
areas on and heart
myocardium blood
F.gols (00/11) 0.1 wl
Haemolytic suboutanesus 4 8 2% 2 o lesions Intestine
and heayt
blood
Jalmonella (5/1) 0,1 ml 4 10 il 4 Yo lesions Intestine
intraperitoneal
‘plnonella (/1) 0.1 ml 4 10 il 4 o leaions Intestine
subcutanecus

Note: #* Died on the fifth dey,.



Table VI.

Results of rabbit Ileal loop inoculation with E.coli.

“lature of tect fo. of  testh in Reaction in

materials rabbits hours ileal loop Tasions
Organion given used
E 11 (56/15) Peptone water i 20 Pilatation g Eﬁtensive damege to
E._eo0 G P e Intestinal mucosa
Nomhasmolytie  Coriure and soft 2 23 Dilatation § o;5un iafiltration of
- ¥ agay culture fluids 3 24 Dilat~tion § moaonuclesr ond lym-

Begoli (EC/11) Teptone water culture 1 21
llaenolytic and acetone precipi~- 2 23
tated eultare fluids 3 24

o dilztation(
%o dilatation?
Ho Jilatationd

phoid cells seon in
segments recelvod the
soft agnr culture fluid,.
Mild necrosis osserved
in segments received
tne peptone water
culture,

Hectotic changen

{concl.)



Table VIXe

Resulte of drug sensitivity of R.coll, julmonella end Interobacter
cloacae to various chemotherapentic ogents

Chemotherapeutie Diso Orpandsns No. of Nunmbey Parcentage
agents potency & - gtraing gensitive sensitivity
teated
Escoll 86 il 00.00
Aapileillin 10 nog “alitonells 2 Hil 10,00
Te.clomcae 39 431 C0.C0
E.coll 86 il 00.00
Eacitracin 10 mek Jeimonella 2 il 00.00
E. cloacas 39 Tl 00400
E.goli 86 76 88,77
Chloramphenicol 30 meg Hilmonells 2 2 100
E.clnoue 29 30 7692
Ce0li
arythromyein 15 nee Lalioiells ag "i::f 0(2). gg
4 o o H GEGEL 3 ) .
RECUES 39 qil 00.020
Zecoli 85 86 0
Gontaniein 10 meg Balmonells 2 2 ?180

E.cioacag 39 33 100




Table VII.
Results

of drug sensitivity of [

Lecoli,

£2lmonella amd Interobacter

cloacae to vaious  chemothérapeutic agenta

Chemotherapeutic Dloe organisa No. of Percentage
agento potency :ggiigs gensltive  gexaitivity
E.coli 86 52 60.47
Kananycin 50 meg “pTmonella 2 Wil 00.00
E.cloacze 39 39 100
Becoli 86 82 9535
Hitrofuran 300 mog  Talumonella 2 2 100
F.cloacac 39 30 76.92
Decoli 86 i1 00,00
Tenicillia 10 units Solmonella 2 il 00,uN
Becloacae 39 71 00,00
Hecoli 86 35 4U.T0
Strepronycin 10 meg S :lmonella 2 2 100
T.cloacae 39 15 38.46
Tegoll 86 il 0,00
ul fonanide 300 meg Baltonella 2 qil 00,00
E.cloncae 39 il 00.u0
Li.coll 86 8,14
Tetracyecline 30 meg Raloonella 2 Hil $0.00
L.cloccane 39 11 G000

{eoael. )
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ABTIRACT

The informmtion regarding the inoidence, etiology and
pathogenicity of entevic pothogens in goats is very msagre
in our country. The present study is alced at the igolation,
identificstion and characterisation of Entercescterial
organiens fron cnses of eateritis in goate, The study
aimo lacluded, detoerrination of sersitivity satterm of

the isolatasz to various chemotherapeutie ageats,

A totzl of 160 gnecimenn, which included rectal swabs
{602, intestinal contents, portione of large md a1l intes~
tinse (02) aid mesontarie lywph acdes (53) sollccted from
1ive/dead animals were examined for enteric painoreno, From
these soecimono exsmined, 86 isolates of lmcherichin goll
(45.26 per cent), 39 Tuterobacter cloasas (20.5% ner cent)
and two Salmonella (1,05 per cent) were obtalied. 07 11 the

B.coll isolates, only one (BG/11) was found to ve haemolytio.

In addition to the above spsoinens, elghi saroies of
heart hlood and 34 apecinens of lung tiscues eollected from
eas2e of gastroenteritis were adso examined for the nresence
of bacterial orga.isms. Seven lgsolates of Strxeptocogous
Pyogenen (from lung tiscues only), 15 isolates of Kleboisllia
paeumoniae {(from lung tissues only), and one isolate of

Coxymebasterium pyogenes (from lung tismec only) were

uvtained,



The gbility of hasmelytic H.coli (5/11) to produce
neeroioxin on rabbit skin wes tested and the lesions produced
were of ncerolie changes. The stradn was alsc found to ve

pathogenie +to mice when tested.

One isolate of Zalwoaella (5/1) was also tested for ito

pathogenieity to mice, aad found aon-pathogenic.

Enterotoxin produetion in rabbit ilenl loop was studiad
with hasmolytie (3C/11) and noa-haswolytic (FC/15) _.goli. “he
test materials included peptone uater culture, soft asar
culture fluid and acetone precipitated culture fluid, The
results of the experiment have shown that, nou-haemolyiic
Begoli produced dilaiatlon remetion, while the hasmolyiic
Begeli did not. 9Tue leslocs notieed in the ileal cosuents

of positive reaction were typical of enteriiis,

antibiotio sensitivity studies wore conducted uzing i1
chemothierapeutic agents {Awupi®illin, bacitraein, ochloremphe-
niool, erythromyein, gentamlein, kanamyciu, aitrofuran,
penieillin, streptomyein, sulfonamide and tetrocyoline) on

B.goii “almonella and aterodacter eloacas., Tae result showed

that cent per cent isolates of H.coll ware sencitive to jen-
taaiein, 55,355 per eont to nitrofuran, 93.37 ver ceat to
chloramphenicol, 60.47 per esnt to kanamyola, 40.70 per cent
to streptomycin, B.14 per ceat to tetrasycline and 2,3> ped
cent to eyythromyein, All the 30 isolates of Interobacter



olonces tested were eensitive to gentamicin and kanemyoin,
vhereas 30 (76,92 per csnt) vere sensitive to ehloramphe-
nicol and nitrofuren ad 15 (38.46 per cent) to atrepiomycin.
The druge of cholos for S:lmonella were found to be
gentaniein, chloramphenicol, nitrofuran and streptomysin, '

170070




