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In & countey like ours vith varded dietary
systems abd sentimental disparities, and also suffering
¢rom severe malnutrition especially due to noneaveilsbility
of the vital tissue building Protein in encugh quantitiesy
Poultey development %o a major fiold which can bring about
a pevolutionary chonge in the improvement of Hation's
health within a short span of time, Foultry ieo considered
ag one of the m@u colivertors of grains ond other
moterials including waste products which ere not usually
used for human consumptions into highly valuable protestive
proteinous food,

Unfortunztely the progress of tho Poultry
develognent 45 hit badly by heavy mortality cccuring in
the poultry, annually resulting not only in colossal
ccononic lose but nlso leads to retarded growth , poorly
finished sele birds and deeremsed egg production. lore
shan 508 of the birds die annually end out of the 40% die
of bacterial and viral discases ( Haoidue 1989), Sinco the
fowls are move vulnerable to diseuses 5 our greatest
| suecess in poultry farming lies mainly on the propes
diagnosis cnd control of the same,

The birds which recover from the ettacks of
disease remein as 'Corriers? and these will be a permanent
source of infection in the flocks and would contaminate
poultey houses  drinking water, eggs and food stuff
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directly or indirectly, The dlagnosis of carrier stage in
such animals though rather cumbersomi is also more important
£rom publie health point of view as most of the Salmonells
strain possess the same dogree of pathogenicity for birds as
well as %o human boings. Poultry constitutes the zreatest
single host reservoir for Salmonells (Buxtons 1957), More
than 100 serotypes haove been isolated from fowls Williams (1959).
Salmonelle Enterdditis was first isolated by Querter (1888)
from an infection in men and since theb this organism has been
found to be associated with fatal discase in men, animals
and birds specially in the form of cutbreaks of food poiscning
in man following consumption of meat of affected birds.
Simflarly infected eggs from o discased bird or a "carrier®
hen are the cause of the discemination of cousual organism
leading to epldemics.

Among other diseases known to be transmitted
from bird to man mention may be made about T.B.yPoittacosis,
H,8.Asporigillosis ete.  Thomas G,Hull = 1056 ) because
from point of sconosis since in rurel arecms fouls are sometimes
kept in the same living rooms as men, the chances of infections
spreading to man and viceeverso will be great,

in ocase of poultry the resplratory tract and the
gastrointestinal tract form the main systems which require
exploration for the purpose of diagnosis, Defore a diagnosis
could be achieved, & thorough lnowledge of the normal ,
microfliora of that particular system 18 escential which would
help to arrive at a definite conclusion,

smith (1062) 4 Smith and Jones (1963) ond Smith(1965)
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shoved that althoush the bactorial population of the
faeces closely resenbled that of the large intestines th‘u
could be a great change in the microflora of the stomsch and
small intestines without any agpreciable deviation hamg

noticed in the fagces, 3{

{ Thy
hAY

Smith (1965) while studying the normal mz:» |
of the gastrointestinal tract of healthy fouls at dife 1

ages and in different roglons of the digestive traet b\
shown that the normal microflora of the system consists \
of B.ald velchil y Streptococad » Lactobosilll Yeast and
Bacteriodas. Though they mostly form the normal fiora o most
of them may gain pathogenicity when the circumstances ave
congendal for them leading to fetal results. E.Sold
frequently has been isoloted from the diseased fowls. It

is usually considered to be a secondery invader although it
has been incremmiated as the cause of death in smme of the
flocksy Humber of fnvestigators have reported the assoclation
of this organism with Septiceemic conditions in fowls
Ligneris (1804) Davis (1938), Gureshi (1287), Gunmmethi

- ond Panduranga Rao (1962)y Verma (1964) , and Savkar (1066),
The vell known condition oligrapulome'! 4 at first
reportedly by Hjorra and Wramby (1945) has now been reported
by meny workers Weokman (1948), Iisset (10249), Koblar (1057)
and Ramchandron gf al (1968),

Keymer (19 ) enumerating the causes of
mortality among birds in British Islands has shown thot

lslehid » BoGold » Jdsters » Saleonclla snd Stroptococel
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have beon asroclated with the severe outbreaks with heavy
loss of birds, Iven the Pseudomonas which for mtm:
vas only considered to be of not much pathogenie
importanee hos boen shown to be the cause or mortality
of chicks (Heram L.Bssex gf al 1930)y Cprice (1958) and
Valdao (1961),

Under modern system of poultry faraing lot
of antiboltic feeding is being practiced for the
prevention of disecses and also as a feed supplement in
chicks to promote growth., This has arisen an intersst
anong the Sclentific workers as to whether the continuous
use of these antiboitics in any way would lesd to the
 development of some resisbent stains of bacterial
population ( Barnes « 1088 ) found that the inclusion of
chlortetracyeciin in the feod 4id not alter the total
bumber of foecal Streptococel prosent. Howevery 1% lead
%o the develomment of a differont very resistant strain
of Stropt. faccails which replaced the bormally present
strain. This development of & new pathogenic strain may
be the cause of the disease itself, He further observed
that the implication of these rasults %o the preservation
of meat and poultry with Tetracyelin compounds is that
the use of am antiboitic in the feed may altogother nullify
its effeots as a presorvative,

in the present study an attempt has therefore
been made to find out the normal bacterial flora of the
gastrointestinal tract of poultry in health and disessed
condition, study of their pathogenicity and antiboitie
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senaitivity to corelate them with the factors responsible

for umn&r in the poultry to facilitate control
measures, against the sume,

et » S0






-t ESCHERICHIA COLI t=
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Escherichia Coll was for the lst time reported
by Escherich from the faeces of a breast fed infant and

since then :l;t has gained world wide importance.

The organism is found as a member of the normal
microflora of the gastrointestinal tract of man and almost
all the animals, It is found even on the first day gaining
its entry shortly after birth and continuing its existence
throughout the life,

Seers and Brounbe (1954) and Seers gt al (1956)
deseribed two groups of the organism durin g his study of
E.Coli in the intestinal tract of man and dog. One vas &
transient group of organisms found only for a few days
after birth whereas there was a resistant group which had
its role after sometimes and continued it throughout the
1ife or atleast for over a long period. Attempts to
re-establish new resident strains in the dog failed. Sears
2t al (1956). The whole environmental change was required
to bring about the change of the reslident strains.

Smith and Crabb (1961) Smith (1966) studying
the normal bacterial flora of faeces and the gastrointestine
al tract of the animal and man reported the preseﬁee of
E.Cold ¢ Clostridium Yelchil, Strepiccocel , lactiohacllll »
bacteriodes and gtaphylococcl. The E.Coll 5 streptococel
and lactobacilly formed the major part of the flora. Spith-
(1965) described the presence of more number of E. Gold
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in the anterior moormammmmmnm
partes Thoir nunber increased from subsequent portions of
small intestines towards the posterior side s the numbey
being the highest in the large intestine, The fact was due
to the pll variation in the gastrointestinal tract which
Was more acldie in the glzsard portion and incroased in
alkanity on the posterior side. |

Gaut gf gl (1943) while describing the useful
role 9 the colon organisms play assoclate 46 with the
probable suppressing of the growth of some of the proteolytic
orgenism ¢ ond also in the synthesis of apprecieble amcunt
of "BY Vitaming,

the organism though a normal inhabiteont of
the gastrolntestinal tract ic assoclated with many of the
pathological conditions inm man , animal and birds, In humen
beings it ;a deseribed as o cause of the Infantile pustroene
toritlis and other conditions affecting the Urinogenital system,
peritonium 4 gell bladder , respiratory system g and
meninges ( Dudgeon gf al 1928 Mayer gt gl 1924 , Bray e 1945,
Chambere 1965 and Rees » 1957). It has been reported from
the condition "white Scours' of calves Jenson (1893) ,
Lovell and Muggs (1935) and Smith (1960). In older
aninals Jenson (1896) 4 Frey (1953) , Merchon gof ol (1856)
Bave assoclated 4t with cervieitis, cystitis , mastitis 9

and matritis » In lambs 4% has deen reported to be regsponsible
for the diarrhoea ( Charles = 1959 ) § Oedema disease in plgs
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has been reported to be due to Coll infection Sodke
&% sl (1967) 4 Roes (1980) and Szabo (1962) .

iIn case of poultry 4t has beod associated
vith many pathological conditions besides the well knoun
condition * Coll gramuloma * or Hjarre's .

bavis (1938) reported the disorders
due to the orgenism mainly pertaining to the digestive
gystem vith enteritis and necrotic liver as the comuon
symptoms, Davis gk gl ( Ioc, Cit, ) demonstrated m‘
pathogencsis im relation to healthy and weak chicks, They
found low pathogenecity for healthy ones than the weak ones.
Bueno (1940) attributed the organism to be the primevy
ecaupual agent of the verious pathologlcsl conditions of
the poultry.

Hajarre and YWronby (1948) deseribed for
the 12t Sime o condition cheracterised by tubsreulosis
like grepulomatons lesions in he liver and caeca of fowls,
A pure culture of mucoid Jagt pold wes isolated Lrom the
lesions and vhen » the tissue pulp of the granulomatous
lesion and the culturs isclated, was incculated I/ the
disease was set up experimentelly, The disecase could be
produced in mice as well ® the rabbitse Digestive tract
was the vie media of the lufectlon but the dissase failed
to be produced by feeding the sultures, Weakwsn (1048)
from Canada and Idsset (1949) from Franee reported the
condition identical to Hiarre's disease.

Eoblar (1957) found the condition of
Coli granuloms in 95 cuses out of 2,583 post mortem casess

e S T e
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They wore found moot commonly in the liver end iutestine,
Kidney o skin, lunge and spleen were less frequently affected,
Pure cultures of J.gald was isolated and the dlesease could be
produced vhen the culture was inoculated but the oval adminise
tration hed no effect, Kohlar attrivutes primary couse to
be prasitic eateritis, Similerly the coligronuléma vag
absorved in 4 ccses over a period of § years by Gourden and
Devos (1964), Venulsen (1983) reported 8 cases of the so
called gronulomas of viscera in fowls uhich corrosponded to
the lesions of Hajarre's dlsense, Bandernakaye (1054) reported
the mﬁuﬂtt&m from Ceylone, Joubert gf al (1064) reported the
diseuse B 1} cuses. '

Bioly and March (1063) descrided the role of the
Jenetical factors in the cousation of the discasse ‘Colipgranulomad
The diseasewns diagnosed by him in three generation of a strain
of whife leg hormn fowls. The disense could uot be observed in
the other strains of fowls which were kept im the some
conditions in the same promfsis, _

In Indie Remchendran gf g} (1086) for the first
time recorded the disense and studied $%s histopathology.
The disense could not be reproduced in the same pattern as
observed in the original case by oral route, Prashad, |
Shrivastava and Proshad (1966) in Bihay heave reported a cage of
Cold grapuiome from a white leg horn hen

Studying 30 B.Gald cuitures from the internal
orgens of fovls, died in widely seporated areas in USay Edward
and Buings (1954) reported that all beloaged %o single
biochenical variety ORe¢KLslB, This type of culture was not
found among 200 culture from the intestines of fowls and other
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domestic onimals nor 1t could be found in the stools of the
food handlers or persons affected with dierrhoea,
Ulbrich (1984) isclated serologically related strains from .
fouwls showing granuloma, These strains differed from those
atrains isolated from healthy ones., 63% of the 176 stains .
isolated from sick fowlsy plgletsy calves and lambs could be
serologically Syped with Group 0 Sera whereas only 9% of
136 stains isolated from healthy animals could be typed in
this vay. Oomes (1958) reported the death of day old chicks
rondl!.us transportation by plane, The cause of the death waas
attributed to be the septicacmia due o B.Lolls Lahoratory
tests in slce and G.plgs confirmed the virulence of the
organi s,

~ Gross (1967) isolated Z.Codd from fowls and turkeys
showing lesions of aerosacculitisy fibrinous pericarditis,
perihepatitis salpingitis and pano phthalmitis from experimens
tal chicks., Hatursl infection had alveys been there in
combimation with chronie respiratory discases, Gross (1957)
experimentally produced penopthalmitis in association with
severe bacteriamia. The chief symptom was blindaess assoclnted
with hypopyons _ ‘

E«olls hed been reported as the cause of an
infectious enteritis (Colibacillosis) in two fiocks of birds
in West Pakistan by Qureshi (1957), These birds had been
tnoculated with new custle disesse vaccine, The discase was
reproduced by inoculation of the suspension of the organism
from the affected birds S.Gold was isolated from 207 cut of
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the 378 chicks with enteritis, Cross and Siegal (1989)
produced peritonitis in chicken by incculating sterile youllk
I/P and at the same time & pathogenie stain of F.Qoll /P .
or into the vagina, Thoy suggested that peritonitis agtually
occurs vhen peritonial cavity 18 contaminated with youlk and
Bold entors through vagimm,

Refd g% al (1561) reported a strain of R.Gald
vhich vas pathogenie to ehtch; This strain infected |
hatehing egcs by shell penetrations on the 1st day, The
eges which were infocted ou the ist day had 704 hatchability
as compered to the 636 of the controls and a total
mortality upto 9th day of 1ife wee 5,2 as compared to
1.80, There was no differchee of mortality after 10 day:'
tut infected chicks weighed significantly less after D and
80 days,.

Mashin and Ashburner (1962) investigeting the
cause of limy disease of mutton dirds in Australia obseorved
that sexanination of 1274 apecimen from affected birds
failed to give any indication of pathogenic bacteria. Proteus
species and other intermediate coliform types occurred |
frequently though the Lsolotion of Z.Gold was rare,

Gurumurthi snd Penduranga Rao (1962) from India
observed Coli bacillosls causing hoavy mortality in brooder
chicks under one to four weeks of age., Death vas seon in o
fow hours arfter the lst symptom. White pastey, diarrhoea,
blocking of the vent with driet fueces and welting of the
surrounding area was noticed in about 308 of the affected
chicks,. Non haemolytic strain of &eGold wos Lsolated from
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the affected animals, The strain vas pathogenie for evies
albine mice and had a veriable pathogenicity for chicks bub
was nonepathogenic for rebbits, Verms (1964) alm veported
Cold bacillosis from Bthar taking o tall of about 088 '
chicks betwecn the age of 2«9 weoks. Sarker (1066) s
§solated E,Coli from chicks in one of the farms in Bibaw
which had high mortality, ¥adava (1066) attributed Coli
bacillosis to be the couse of mortality in chicks in

one of the Poultry Farms in U.P. (Indla).'

Savoo (1963) isolated 21 strainsy belonging

to group '0', '0'2 and 8 to '0'78, out of the 48 stroin
of ReGald comolng coll septicaenia in chicks, The disence
could be reproduced An 8«8 and 21 days old chicks when
they were given 6 hour old broth culture contalntog 102
orzenisms/nl. ot a dose of 0.8 ul, 8/C 0.2 nle I/P or

0.8 ml, by mouth of 8 successive duyse The mertality was
higher when coccidial infection wag also assoclated with
1%, The death of the embryos was observed when the
hatehing eggs were jmmersed in 24 hours broth culture

for 12 Minutes, The chicks hatehing out of such egge were
carricrs of the disease, Hordy (1964) has reported the
~ outbreaks of Coll septicacmia in 7=9 weeks old chicks,

Ho showed the affinity of the orgenism to the pericardial
ticsue forming fibeinous Jesions in the perlcapdium, The
gtrains of B.Sold doolated from systemic esions in

chicks were found serclogically related with the human
straines and all uWﬂ the same pathological d¢heracterss
Blght strains of Z«gald inovolved in the eatoric '
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infections in men sheep and cattle were serologically
unrelated to the avian septiceemic strains,

Gross (1964) reported a disease of chlcﬁeﬂ
characterised by reduced weight gain and caseous youlk
sa¢ which was set up by dipping the ifgcubating eggs
in a culture suspension of E.Coli serotype '0'103
obtailned from a field flock affected with a similaw

condition,

Woloszyn g% gl (1964) described Vitamin *A¢
deficlency and feeding errors as the contributing factors
to the winter out break of Coli infection., In acute infeetious
diarrhoea and the chronie infections emaciation and
arthritis were the symptoms, The predominent gserotype
~were '0' 13KL, €0'7L:K?, Experimentally acute and chroaid
infection could be produced by these serotypes,

Ciosek (1965) studied 110 E.Coll streins isolated
from diseased fowls and 396 strains from healthy fowls with
10 '0* end 'OK' stains, 6f the 44 typed strains from the
diseased fowls 19 were 02 $Kl sH4, The other belonged to
group '0'8, '0'L, '0°'3, '0'22 , '0'78 and OF 42, The birds
with O2: ki H4 had a syndrome characterized by Pneumonia.,
pericarditis 4 alr sacculitisy hepatitis 4 enteritis and
oedema of the spleen and kidney, The 23 typed strains from
the healthy fowls belonged to group '0'2, '0'8, '0'78 ,'0'3
and ‘o' 22,

(b) Physi

It was since early times that use of fermentation

tests was considered as a key-note for the different
members of EF.Cold group. It was Theobald Smith who gave’

~
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the fact that E.Cold was lactose fermenter vhoreas the
Salmonella was a nonelactose fermentor yEschorich (1888)
degerided tho occurrance of two types of biochenical |
groups 4B his organimms one B.Goll or (BeL0id) formod fmzy
loag rodsy was motile and elotted milk sloulyy the other
type formed plumpy rods was nonemotile and clotted milk
move actively, the group was hamed aa Baot. lactous
aorogenes. Kruse (1894) emphased the hoterogenicity of
the group covered by the term &0l an uoually enployed
slnce 4t ineluded o related Species widely distributed as
intestinal organism and the orgenism present in vater and
solls Gmdth (1808) observed thut B.garaczenss produced more
gas than Z.(gld ond Cogligratic was more in the former than
18 laters On the basis of serles of formation test Videte
dextrosey lactosey sucrose, starchyinuling
ection on litmus milk and indole formation
Tesulted in the recognition of certain primery
divisions within the group tself (Refike 1896,
Grimbert and Logrose19004Dicshanel0l and
dordon » 1003)s One group Ba.logkd serosepes
formonted starch and imulin, vas indole negatives
mmmmummmmmzham.m seeond
and the third group differed from Bact.aerogenes in falliing
%o ferment storch and ioulln and in forming indole, They
differed from ouch other in their sction on the fermentation
of sucrose, The sucrose megative strains corrosponded to !
the carly stralns of Escherisoh (5.Gali Gomaine). The |
Saorose positive strain was latter nemed as Bagk.Gold
Lomnenls (G.Geld Commenda) by Durhsm (1901),
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Voges and Proskauer (1898) deseribed the differene
tiation of B.Loll organisms from chﬁ organisms belonging
to other groups by the colour reaction which is positive
in@se of many other bacteria but negative im case of
B.Gold, Durham (1901) shoved that the Bask, sarasenss vas
VeP,* ve whereas B.gpli vas eve, MacConkey (1902)
obsoryed the great predominence of 'GgP.négauvo reaction
from the strains isolated from fasces, Posltive reactions

were given by 11 out of 178 human case,

Clark and Iubs (1913) devised the lMethyle Red test
for the differentiation of the members of Coli typhoid
group of orgénismaa. The B.Loll gave a positive roaction
(red colour) whereas the other group Bacl. acrocenes
gave & hegative reaction (yellow colour), Lavaine (1916)
found a high negative correlation between M,R, and V.P,
test, On the basis of CogH ratiocy MaRs & VeP.reactions,
the orgenisms belonging to this group could be divided into

two primavy divisions. The first group giving Cogilig rotic
of about 231 V,P, * Mieve comprised strains which were

| is0lated from pianta, gains and unpolluted water or

soll, This group could be further subedivided into

A.gezpcengs and Rasli.gloaoae on the bagis of gelatine
1iquifactin, The second division comprising of the retio
strains isolated from the intestines of man, animel =nd
pirds was having Cogs Hg ratio of 131y V.P.nogative and

MR+, This was typical of F.Goll Commung. Intermediate '
reaction between the two groups were sesh,

p o A,-‘..A‘g..—:-..-,
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Brown (1921) elucidated the usefulness of
the medium contuining eitrate for distinguishing Bast.
Snld from Bacte agrogenase Hoser (1983,192441026 a end b)
gove the vell known Eosers Citrate medium providing
citrate as the medn source of carbon, Coliform baeilll
could thus be divided as Cold type (lMr = VPeCitrotoe)
Agrogenos type (MBeVPCitrate+) Intermedinte Gygpe(iRe
VisOitrator) Lovine af gl (1984) correlated the
tntermediata type with the production of @ in the
ferrie citrato agar,

Gole (1948) describes a nunber of decarboxye
lase ensymes in bacterias, Schafnits (1951) used Kell,
to chack the rosistance of the respiratory system of the
organim to Keli in differentisting the J.aaE0cen0s
and Friendlonder's bacilii from Reoldy which was
later modified by Moller (1054). The medium vas
useful due to the fact that K.Lrenedids Ballerune
Bathesda » Slehalalls and Frojang grow well in this
mediumy whereas Jolmopallay Avizona, dhigells end
Egoll 41d not grovw in the media.

Charter and Taylor (1952) carried out sories
of Blochenical tests of Hdild strains fron two
purserics, They showed thol the strains which were

. antigenically related gove different fermentetion
reaction, Groups of strains of Z.8odd gove three different
patterns of fermentation though on agzlutination
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absorption test they were found to have fdentical *W0°*

- ond 'BY sntigen, The veriation led to the indication
that the classification of the organism of this group
on the dasis of their dlochemical reaction might lead
to erretic results apd was unreliadle dut the result of
this pattern could lead to the indication of the different
origin of the serologleally identical strains, BEdward gf gl
(1985) also deccribed different biochemical pattern of
u Coll cultures from meonkeys within '0° group 11X,
Similar cbservations were mede by Wilcon and Miles (1058)
and Reed (1960),

lovell g al (3960) studied hasmolysin
production in four Z.Qoli streins, Haemolysin
1afiitrates from cultures 4«24 hours old with highest
titre in culture Geld hours old was demonstrated. The
haemolysin was destroyed w neating and could be removed
from the filtvate by 508 Amumonium Sulphate Solutions

Godth (1063) identified two different
hasmolysins alphe and beta from the hasmolytic B.old
gtrains from cattle, pigy cheep ond men, The alpha
haonolysin was filterable and identicel %o that described
by lovell at gl (1960) vhereas the bota huemolysin vas
not filterable, The heemolysin could sot be distinguished
on thelr affect on blood agars The alpha haemolysin vas
toxic for mice, rabbity guineapigs on intravencus
tnoculaticn but had 8o texie offect when injected directly
in the rectum of duodeuum, '
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/mm and Obrien (1965) applied flourascent
antibody technique to the culture of faeces on blood agar
plates for the detection of enteropathogenic B.Sulis The
study ocarried out on 364 fascal spocimen by the conventione
al culturel method and the F.A, technique gave many
advantages of the latter over the former. The nmna could
ho interprotted casier and auicker now serotypes were
fs0lated Shon ehown by the other cultural method. The
inability to confirm cerotypes which had Deen found by
Foh, method vas av:éﬂmm to the insflficiencles in the
oultural methold,

(e) Sernlnzical
Jensen (1697) reported the presence of several
different types of coli bacteria with fermentative main
group A and B, Cross protection could not ba achieved
when sera against different strains of E.0oll was used
by Joest (1903) who polanted the limitations of the
blochenical tests im the typing of diffevent Z.Goll
- organimn, Christzensen (1817) contlauisg the work of
/densen (L807) on typing of L&old found the differentiation
of pathogenic from nonepethogenic stralss impossible on
the basis of morphology cultural biochemical and seroe
‘logieal tests. Since the pottern of biochemical and
serological tests, Since the pattern of blochemical and
serological charzcters of the both was wore or less
 similar, |

Lovell (1927) successfully propared antisera



88 10 3
and was able to clasuify L.Gold streins on the basis of
thelr sorologlcal behaviour. The sera was propaved from
rabbits by igoculating rabbits, Smith (1028) prepaved
sora out of the %o dlfferent types of the colontess
Capsular and non capsular, The antisera prepered against
one shoved a high titve for the cuiture from the
howologous daughter stala but had a low titre for the
other,

Lovell {1987) described the presefce of two
difforent sntigens in S.golde Ghe o soluble specifie
polysaccharide sudbstance associated with the capsule ‘K¢
and the o sher somatic 0 antigen, Me further demonstrae
ted that the mucesid bacteria produced two corresponding
antibodios uhon injectsd into rebbits, Keufmann (1943)
further working on the serological typing of Zesald
deseribed the presence of en 'L* antigod which prevented
the asglutination of %! antigen ia e hitherto
inagziutineble strains, The anticen was thermolablile.

He prepered sera ggainst *0f and LY entigen Eanrmam
exemined Hinetytwe Becnll cultures and found three
flagellsr WY antigen from 88 motile strains « 19 more
flegeliar sntigens ware added by Esufmenn and Vehlno (1044)
and Tehlne (1045), The flagellar antigens of F.cald
showed 11ttle or a0 overlappiog and were thus monophasics
Keufmann (1945) selected 30 0% groups and repeated the
1st antigenic aschome for Begld typing, Same yeor he
reported the presence of 'A' antiges in some of the
strains which prevented the asglutination of '%!?

antigen also, The colonics having *A' antigen were
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found to be whiter,; denser and more opaque than those
without such antigen and produced transluscent outgrove
ths of left for sometimes.

Knipschildt (1048) demonstrated the presence
of heat resistant 0" agglutination inhibiting antigen
which was not destroyed by heating at 100%, to which
he named 'A' antigen in he capsulated bacteria Vehlne (1945)
demonstrated that the inagglutinability could be removed
i the seme was autocloved for 2 hours at 120%C, thus
rendering the typing of coliform according to their
resistant '0' antigen possible,

FKaufmann and Vahlne (1948) suggested the
designation of thermolabile as well as the thermostable
antigen of the capsule by a common term capsular antigen 'K°,

Knipschildt (1946) found 'B* antigen. IThis
antigen differed from ‘L' by retaining 1ts antibody
binding properties inspite of heating at 1009C, while 1%
differed from "A' antigen by losing its '0' agglutinaticn
inhibition properties on heating to L00°C. Kaufmann (1947)
formulated the elaborate antigenic schema for the Z.cpld
group on the basis of his work and the work of Knipschildt
(19456+48) and Vahlne (1945), |

Since 1947 additions in the different serotypes
have been done by the workers, More than 145 'Y, 100 'K!
and 50 'H? antigens have been recognised, Wramby (1948)
shoved a greater antigenic uniformity on the strains of

Begnld isolated from diseased animals then those from
the normal animals,
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Guerden g al (1987) studied IiX R.gull stroins
and found that type 08 was isolated fronm o calfy 2 sows 4
2 fouls type '0° 25 from & sow with perpural sepsis
type 086 and 026t BG from 2 hens with grenuloma and Type
OBS &t B from pipgs and 3 dogs.

(0) Bagteriophase YNNG 8=
The history of bacteriophage starts from the
sime vhen Twart (1018) while, working with staphylocosecl
tsolated from calf lymph vaceine, observed a visible
degenarative change in some of the colobies. He named 1%
as & Disease of bacteria, The filterate of thase changed
cultures initiated the disease of staphylococch, deHerelle
(1917) demonstrated the occurence of rapid and generalised
lysis of the shiga bacilius or broth to which some of the
original mixed culture had been added. frensnission of
m iytic agent to the maéepuhxe cultures in series
was also reported. Ho gave the name ‘hacteriophage® to
' the lytic agent, lylurgo (1931) described & method for
the Lsolation of bacterlophage for verious types of
- baeilll. ¥ |
ris g5 ol (1043) deseribed 8 phages of H.aold
gtrain 'BY, Demerac and Fano (1945) studied a collection
of seven coli phasca‘ and deai.anam them as T1472473y 749769
T.Anderson shoued the proconce of tail 4o all the phages
ump‘h Tgand 7. The latent period of 72y T4 and Sgphages
mmmmm and Tyy Tg ond Ty 18 minutes and
la the mm period won 40 minutes (Dslbruel «1946).
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Nicolle gt al (1052) concluded that F.gcold
strains of Infantile gastru#hterttia could be classified
by means of phage typing as some of the isolated phages
were found to be showing lytic action over the strains
of B.gnld belonging to serotype ) 111¢B 4 =and 0 556 ¢t B &,
Fraser and Williams (19563) described short tail on T3 and 77
phages. Morphology of all the seven T phages ws studied
by Electron microscope by Williams end Frazer (1953), The
size of the various parts of the seven pheges was also
studied,

Smith and Crabb (1956) classified the B.gold
strains of animal origin by the 16 phages vig,yAyB,0,D,E.G,
HyLyhy0y79X 23 y2p9%g and 44 from the animals, Hicolle (1957)
from the animals, Nicolle (1957) emphasized the importance
of phage typing in the epidemiclogy of infantile gastroe
enteritis, Smith (1960) studying the complecities of
phage typing in animals stated that the bacteriophagie
method of classification would only yield information
on the predominent types of J.goll preosent,

Kasatiys and Singh (1961) carried out phage
typing of 200 stains of animals end human origon with
48 pheges isolated locally and 21 obtained from other
places, The strain of J.goll from animal origon belonged
to different phage types.

Ansari (1965) studied the susceptibility of
174 B.gold strains to T series of phages, He could not
find any relationship between biochemical typey serotype
and phage type between the differcnt strains, Serologically
identical strains belonged to various biochemical type
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and phage type whersas sorologically unrelated stains were
similer in mmm typos and phage types.

-

i=

Pulvertart (1962) mede tests with penieiliing
streptomycing auromyeiny chloromphenieol end tetramyein
ot groving culture of B.gaide With Peniciliin enlargement
of the organism occured at all concentrations followed
by lysis with the other four antibiotics death gocured at
high concentrations and ot low concentratiohs enlargement of
the organiem and monster formation without division
occured, :

Smith and Crabb (1087) studied the effect
of administering diets containing lov levels of tetracyelin
on the incidence of drug resistant Bash.onll in the fasces
‘of pigs and echickeans, He observed o much higher
proportion of tetracyelin resistant Be.goll in the foeces
of plgs and fowle given dlety containing low levels
of tetracyelin then in the faeces of pige and fowls living
on farms where these agents had never bocn fed.Corey and
Byrnes (1063) found oxySetracyclin resistent strains in
the commercially processed chickens. Ihey showed that
these resistant forms arose in the intestines as a result
of foed containing antibiotics,

Worden end Schaible (1060) showed that the pure
cultures of J.ooid introduced into the digestive traet
of poultry via crop had oo effect on the antibiotie growth
stimulating mechanism in turkeys, poultry or heuvier |
chickens, lambelin (1961) studied the bactericidal effect
of Kenamyein in concontration of 12.5e20 Mg./il, for
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423 of the 40 pathogenic stain of Z.oolde

Gross (1961) studied the effect of chlortetracyclin
erythiomycin and nitroforens for the purpose of treatment.
for experimental air sac disease. He observed that the
‘infections associated with air sac disease ecould be controlled
by Furaltadone in the feed or water, Furaltedone alloved
better weight than Furazolidine. Chlortetracyelin and
erythromyein reduced the severity of the leslons caused
by P,P.LsOs alone but did not control the disease caunsed by
B.coll alone, High levels of chloretetracyclin were required
to render air sae infected with PPLO and infectlous
bronchitis virus resistont to B.gold iuvasion, Glauts (1962)
tested 287 stains of B.coll, isolated from animsl and ‘
poultry, for sensitivity to difrerent antiboitics. The most
effective compount were collstin chloramphenicol,
furssolidone, Neleamino=2 pyrrolidoney thiofuradene, and
polynysin. Intermediate in activity were dihydrostreptomyelin,
chloretetracycliney tetracyelin and oxytetracyclin, The
Jeast effective were peniciliin, oleandomycine, furaltadones
and nidroxyzone, Malik (1063) showed that the most effeetive
out of the 8 antidoitics used by him against B.oall cultures ,
were Neomyein, tetraeyclin, oxytetraeyclin end chloramphenicol,
Streptomycin and chloretetracyelin were only moderately
effective, vhereas penicillin and erythromyein had no action.
Boxocsal and Szabadfy (1964) successfully controlled &
dysentry due to Z.gald with Heonyelin, -

Matvienko and Rudenko (1984) studied the
senstivity of 148 strains of E«g0ld isolated from doad,
siok and healthy animel, with different antiboliics by
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the paper dise method. Effective treatment for the Coli
infection was with 75000 Units of Colisten orally, |
200,000 Units of Mycerin orally or 60,000 Units of Honomyeln
I/M, 9 times e day for 35 days. Satisfactory results were
also found on troatment With 0s2=043 gms of furazolidone |
orally twice a doy for 3 days repeated after 3 days interval,

&8 ‘“‘.‘.
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The genus Salmonella belonging to the family
Enterobacteriaceae has o world wide distribution. There
was & conception that the organ imm is host upecifiec but
the theory has altogether changed since any serotype
pathogenie to an animal o7 & bird may be equally
pathogenie to mon Dolmen (1984), The general habit of
the genus 1s thet L6 causes mortality in the young while
the adulte are much more resistunt and often become
corriers which remain & permsnent scuree of denger in
conveying the infection, The pothogens invariably affect
the gestrointestinel tract causing varying degree of
inflammation,

Dotestic poultyry rms the single groatest
host resorvoir for Salmonella (Buxton « 1957) and more
than 100 serotypes have already been reported from
poultry Williams (1080), It is most common in chickens
ducks and turkeys, it is quite often found in rhodents o
loss frequently soen $n svinesy comsonly found in catitle
sporadie incidences are recorded in sheep and goats and
gecastonally in verious wild animals and DArds.

The historical backsround of the genus romeined
dormant 411 the end of 19th century though the elinical
deseription of the enterfe fever in mam could be traced
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as early as from the time of HBippocrats, As carly as
1836y 1673+ Williem Bud deserided the infective nature
of the cousual ageats of the enterie fover and ite
properties. The desetructive action of the di sinfectants
on the contaglon was alsp deseribed by him,

Eberth (1880#8L) was the first o observe
typhold bacllli in infected tissue end Gaffly (1884) who,
méudad for the ist time in Lsoleting the organi em
by cultural methods, nomed the organiem as Eberthella
typhosum whieh got the credit of being the lst isolate
of the genuss It was during theb period that Salmon and .
Smith (1885#86) reported the Lsoletion of Jalzenslls
sholoras auda (Baeillus sulpostifer from plgs,)

In human beings the lst {solation of Snlmonella
wag reported by Gaoortner (1888) from one person who hed
died after the consumption of beef in Germany, The orzanism

was named as Bacillug entepitidis. (Salmonells onteritidis).

Every ysor several nov ovganiems are reported
at precent more than 600 serotypes are inown 8o be
responsible for the diseases in humen beings and animels
or in both 4 Taylor (1960), Selmonelilosis in animels
oceurs in almost all parts of world. The incidence being
more high in poultry and is assoclated with wide varioty
of serotypes, It is sigaificent that outbreaks arve nostly

caused by Sogullorusy S.gellinarus end §.Syphisuran,

Bdward and Bruper (1940) have described multdplo
cmnwm.mmummmaormmmm
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reported two new serologleal types of Salmonella, £.
Saintpanl snd 8. Jighfield Jengher (1940) observed

that S.byshimeiun vas the most Crequent organism found

in birds and next in order of frequency was §+ apakum.

A vorient of . Lyohimupium was the cause of infection

in pigeons (which had lost heat stable antigenic factor V)
flies end others insects were reported to have acted as
mechanical carriers of infection but possibility of the
rhodents acting as intermediate between di,rt‘érent '
hosts should be carefully observed.

Broomhead end Mann (1969) reported that, in
an outbreak, source of infections was a dish prepared out
of ravw egzs. S¢ Lbompson was the organism 1isnlated from
the bateh of egzs and serologleal examination of hens gave
evidence of infection in the flock,

Walker (1960) has deccribed the methods of
production and marketing of broilsrs and their possible
effect on publie health., The use of antiboitics in the
broilers rotion resulta in the emergence of resistant
stain which might cause an increose in the carrier rate.
Spink (1960) has traced the ovigin of Salmenella lhompson
infections in 38 people to a brisler shop the argamm
could be Lsolated from cooked chickens and from the facces
of the panager and his assistant, The organism vwas ilsolated
from living birds at & peacking station supplying the shop.

Valasdao (1961) reported the isolation of
Salmonells steins from birds and enimels in Mozambique
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since 1937 as follows S.zallinarum (27), S.dublin (16)
Styshimuriun (8) ,.8. snkeritidis end gullowum (7 each),
S.zsenderiip (4) 4 8. typhinewincton » S.leidelbers

S. bing ¢ S cRatuUm 5 8¢ pontoviden s S« ipfantds
SJmiting and §. puenchel ( 1 each ), Thel gt al (1961)
isolated Jzlmobella lilles manhatiien » sontevides and
Svrhimurun from the liver end intestines of 26 of about
1600 fouls examined at Stockholm Veterinary Institute,
Sweden, J.genflenbiory s Sesonteviden end Je maphakicn
were found present im the feecal samples from 4 of 146
apparently heaithy flocks Fowls iufected experimentally
with S.monteviden excreted Salmonella intermittently
vith thelr facces and yellded negative tube agglutination
reaction and no postmortem lesions could be observed,

Cosgrore and Lindonmaier (1961) Lsolated
organi sus belonging to getes Salmonella from the lesions
including the joint swellings from birds aged 34 weeks
vith a high incidence of swellinz of hoek joints and
occasionally swollen foot pads, Colusi and Sequerira (1964)
also reported an atypical stain of S.gallinaxun from
the outbreaks of hock joint of fowls which responded well
to the treatment with furazollidone c«nd ohmr_eamphenieoh

Rulaseqaran (1968) hes recorded S.havellly
and e Svohismpium infections in poultry in Ceylone. The
source of infwection has been attributed to the Lmport
of bird. Carrind ob al (1963) recorded the isclation

of Z.brasudaruy ¢ Se Schuapzensrdd ond loifa for the
first time in Italy from broilers, The percentage of
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isolation from Liver and gall bladder of partially evie
scarated birds ves higher than from peritoniel £luidss
Simmon gk gl (1963) coumenting over the isolation of
Galmonella from fovls and different animals in Queensland
noted that J.iychimurium was the most frequent specles
representing 28,7% of avian , 52.4% bovine , 48.,3% of
ovitie and 14,27 poreine stains, |

Gordon and Tucker (1968) Huve compared he cyecle
of tafection of Sulmonells menstan end J. Lhompsons They
found similerity in them in the way that S« menaton is
present in adult fouwls , thelr eggs, chicks hatched, and
the egzs laid by their progeny at maturity. The importance
of the occurrence of infection through water and feed,
keoping in m&ﬂﬁ the fact that J.penston occurs in poultry,
poultyry products as well as mals

Salmonelle serotypes isolabed from birds in India s-

Sedellinavum vas isolated for the lst time in

Indie from o chicken at Bhovall » a hill resort in Kumaon
Hi31s by Cooper and Naik (1981), Tvo isolation of the
Sedalliparupm were further recorded et Penjab and Mukteswar
by IVRI worma. in tha some year organism rescembling

5. guatug was i.aolatad from dead chicks (117 days old)

4n the neighbouring areas of Muktesvwar = Kumeola

In 1047-48 §.hovis morbificans was isolated by
IVRL workers at Delhi. S.hxsblmupup was rveported by
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Iyer and Rao (1950) from the birds at lzatnagar, Rao
&k al (1962) isolated S.gallinarum from an outbreak at
IV.ReIey Izatnagar, :

Dixit (1962) isolated Z.typhimurium and §.
apatup which took a heavy Yot of chieks at Poona, Pande
and Nilkanthen (1958) isolated §. hovismorbificans from
septicaenic cases killing a heavy number of chicks at
Delhi. S+ alaghug from one outbreak in Foultry FParms
at Bombay Das and Jayaramen (1955).

Rao (1956) and Gangull (1958) reported the
isolation of §. litchfigld from chiciks. Salmonells
Sullorun was reported to have been isolated at I.V.R.Ie
from the material recovered from Allahabed same year
Ganguli (1958) reported 3. gutaritidis from fowls,
Oceurance of pullorum disease in the 3tate of West Bengal
was also reported by Das gt al (1959), §. gallinarug vas
also isolated by them, |

_ Gupta end Rao (1960) recorded an outbreak of
paratyphold in chickens and isoclated S+ gopoord and 3.
Asuportis An outbreak among chicks due to Z.Lvphimuriun
was also reported by the same worker, Rao and Khera(l960)
reported the isolation of . diblin from carrier birds,
Rap and Gupta (1961) reported the occurrence of J.
dublin and ﬂ.amm from outbreaks among fowls
Izatnagar, Mullick and Rao (1962) isolated Z.gnteriiidis

"=~m chicks at Iszatnagar same year an outbreak
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due to 3. pullorup was reported by the same workers from
M, P,

Sherma and Singh (1961) isolated Z.ghaster, S.
Wg & xlchmond, &+ anatum, 8. uelkeyredon, S.
huitiinefoss, S+ chanpaign, S+ pomona, S.uatopeni during

their survey of Salmonella S.8ichmond and $.gandiecn were
also reported to have been isolated by them from dead

embryos (in shell) and ducks respectively. Sharma and
Singh (1963) reported isolation of §. hareiily and 3.
Ghastex fron ehickens of 1~15 days with typleal lestons
of necrotic focli on the surface of liver and enteritis.

Khera, Reop and Aggarwal (1965) isolated §,
Afanley from the ecases of egg peritonitis in laying birds,
The lesions observed were characterised by necrotic and
hyperplastic lesions in oviduet and suppurative and
- meerotic lesions in ovaries, Nitrofurazone and Furasolidone
vere of no avail though immunization with autogenous
vaceine was of some use,

Dutta and Singh (1965) for the first time
recorded the iscolation of §. Senfienburg from fowls in
India while examining the faseal contents from pigs, fowls,
ducks and pigeons.
datheds of Isolationse .

There is a large number of L. goll end other
usual flora in the digestive tract of all the animals
vhieh usually out-nuﬁmn the pathogenic organism thus
rendering their isolation difficult Von Drigalski(1904).

-

c'-‘"
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The need for the development of an enrichment medium w;n
felt, The enrichment media inhibits the growth of most
of the orgenism and provide better chances of growth to
Salmonella organisnm,

Lents end Tietz (1908), Loeffler (1906),
Browning gk al (1913) and Krumeweide and Pratt (1914)
studied the growth inhibitng properties of various
dyes so that they could be used in the isolation of
enteric pathogens, ' |

The widely used enrichment broth was formilated
by Muller (1925) which was later modified by Kaufmann
(1930~31), He suggested the use of bile and brilliant
green to the Tetra-thionate broth, Studying the efficacy
of the medium Kaufmenn (1938) reported that the medium
in conjunetion with phenél red brilliant green agar of
Kristensen gf gl (1925) increased to 100§ the isolation
of Salmonells garatvohi B and isolation of Saluonslla
from gastroenteritis case became S500% more than it
should have been whenm no enrichment medium was used.
Gelton and Quan (1944) gave the credit of 64% increase
in the isolation of Salmonella to the use of this media,

Though tetrathionate broth was widely employed
still some workers prefer the use of salenite broth
formulated by Leifson (1936) as enrichment medium when
the mtqrtal is suspected for Shigella and Salmonella
typhi which are usually inhibited when tetrathionate
broth is used in combination with brillient green agar.,
Hobbs and Allison (1945) comparing the two enrichment
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broth commented that Leifson salenite broth was more
superior to tetrathionate broth in the isolation of
Salnﬁlla typhi and as good as the tetrathionate hroth
in the isolation of §. paratvphi B. Cook et al (1945)
Armstong (1984) and Thomas (1254) found the salenite
broth useful for the isclation of J.20008d.

Smith (1952-59) described the essential use
of brilliant groen MacConkey broth for the isolation of
S. gholarag sulg since the orgenism did not give
nttufacﬁow growth when salenite broth was used,

Galton g% al (1962) advocated the use of
0,125 gne of Sod. Sulphathiazole/l00 ml, of the tetra=
thionate broth, This greatly helped in checking the
maltiplication of Proteus organisms, Improved resulis
were found when Pottasium tetrathionate wes used in the
place of Iodine and Sodium thiosulphate in the usual
tetrathionate broth by Preuss (1940),

Nagel (1950) and Zschucke (1961) recommended
the use of Streptomycin in Salenite broth. Sinece the
' Salmonella and shigella vary to a great extent in thelir
antiboitic sensitivity use of streptomyein in enrichment
medium is not very much recommended.

Bregman (1983) recoumended the use of addition
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of Magnaecium chloride to tetrathionate broth Rappaport
At al (1956) formulated a Magnaeoium chloride melachite
green enrichment broth which when inoculated with fasces
( diluted 1 in 1,000 ) gave more satisfactory results

in the isolation of Salmonella organism other than 8
Jxphl than the normal tetrathionate broth and salenite
broth,

Hajna (1955-a) used a broth containing mannitoly
glucose, sodium desoxycholate, sodium eitrate and
phosphate buffers in the enrichment medium given by him,
This broth was G (Gram Negative broth). Inereased number
of Salmonella and Shigella organisms were isolatedby this
method,

_ Among the plating media Endo (1904) developed
a selective agar which was later improved by Mayfield
(1933) making 1t more selective. The addition of bile
salt into the media made it more selective in action,
Among them are MacConkey Agar and desoxycholate agar of
leifsons (1938), More differential plating media lile
that of S.8.Agar (Difco)y KIJ (Agar Kristensen Lester
and Jurgans Ager, 1925), Bismuth sulphide agar of
Wilson and Blair (1926, 1927, 1931), The majority of the
organism of the epli group and those of the proteus
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group are inhibited by the use of this media.

Different authors have expressed varied
views regarding the use of these media,

Hobbs and Allison (1945) have attained good
results by the use of Salenite broth, Tetrathionate
broth and MacConkey agary Wilson and Blairs agar and
Leifsons desoxycholate agar, Thompsen (1983) have
reported the satisfactory use of Brillient green,
MacConkey agar for isolation of paratiyphoid orgenisme,

Hormaecher and Peluffo (1958) giving a
scheme for the isolation of Salmonells and Shigella
reported to have got excellent results with Wilson and
Blairs Bismith Sulphate agar but advoeate the Wilsons
formule recommended by Mackie Macartney (1953). He gave
the advantage of the fact that 1t was easier in preparee
tion.

Dexon (1962) while discussing the efficacy of
Brilliant green MacConkey sgear reported that satisfactory
results were obtained with 4t when selenite broth was
used for primary inoculation along with it,

Taylor (1962) has given DLFM medium (Duleitol,
Lactosey Iron, Agar medium)for the rapid identifiecation
of Salmonells and Shigella, According to him the medium
offeers primary recognition characteristic of weluonelliog
Shigella and arizona early in analysis and greatly reduces



the number of identifications media necessary subsequently.,
It permits the determination of lactose and duleitol
fermentation, production of HS and motility simultanecusly,
Miller and Banward (1968) studied the effect
of various cohcentrations of brillient green and bile
salt on Salmonellae and other microeorgenisms and
according to them the inhibitory effects of brilliant green
decreased as the concentration of bile szalt inereased,
Staphylocgacus aureus and Proteus were inhibited by all
test media, J. 20l vwes inhibited on all but two combinations
of brilliant green and bile salts, Acrobaciar sarcszenss
generally followed a pattern of growth similar to that
of three species of Salmonella, Three of the 24 combinations
of brilllant green and bile salt had little or no inhibitory
effect on Salmonella but inhibited the other organisms.
Advocating a good combination of the media Edward
and Buings (1962) sald that enrichment of plating media to
be used are dictated by the particular circumstances under
which one is working. If one is attempting to isolate
only Salmonellae other than S.4yxphi then Tetrathionate
broth which contains 1 in 10,000 dilutions of Brilliant
green should be plated on Brilliant green Agar, The
addition of Sulphonamides to one or both media maey be found
useful, On the contrary if one is interested in the isolaw
tion of &m direct plating on bismuth sulphide agar is



$8 39 03

indispensible and the use of varying amounts of

inoculation is highly desirable salenite broth also has
been found useful in isolation of S.hyphi.

The use of different media was given by
aifferent workers to study the blochemicel reactions in
cagse of Saluonella before the use of serological methods,
The media given were dextrose lactose agar (Russale 1911),
Sucrose and Hannitol agar (Mindall and Rayan «1919),
Triple sugar agar (Krumwide and Kohne 1917)4Iron agar
(Kitgler » 1917), Medium to find out the cltrate
utilization as a sole # ource of carbohydrate was glven
by Koser (1923) and Simmons (1926). :

Sturat gt gl (1945) gave urea medium for the
differentiation of proteus and Salmonella,.Christensen
(1948) gave a medium for the determination of imrease
production modified by Kristensen (1948) and Hormache
and Munnilla (1967).

Jacques and Singer (1980) gave two media for
differentiating between Salmonella and Shigella from
pther members of Enterobacteriacac,

Moeller (1964) gave the KUH inhibition test
to differentiate the different organisms belomglng to
the family Enterobacteriaceac.

Trabulel and Edwards (1962) dlscussed the
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differentiation of Salmonells puilorum and gallinarum by
biochemical methods, In addition to other usuel tests

the eystein gelstine medium and ornithine decarbozylase
tests were found valuable. They concluded thet Salmonalla
Sullarup and gallinarum constitute two distinct
biochemical types,

Since the first isolation of the organisnm
belonging to the genus Salmonella L. Liphi (Erberth-1880,
Gaff.Ky,»1884), Many organisms hove been isolated which
had been a source of confusion for many workers as to
thelr correct classification as most of them belonged to
almost one blochemical pattern, Schuetsze (1920) explored
the possibility of the use of absorbed serum, It was the
vork of white (1926-1026), who recognised the importance
of the necessity of considering recent discoveries
congerning bacterial variation in the differentiation of
baeilll, that the classification of Salmonella was placed
~upon a sound footing, Keufmann (1941) modified,systemetised
and extended 1t to form the present classification of the
genus, This greatly helped in the rapid and accurate
recognition of serological types. |

Keufmenn (1942, 1950) deseribed Polyvalent 'O
and 'HY gserum which facilitated the recognition of
Salmonella four '0' serum (0A,0B,0C and OD) and four °'H!



8t 4l s

serum (HALHB,IEC abd HD) were described,

Kaufmann (1954) modified the method of
preparation of polyvalent sera,

Edward and Ewings (1962) approached the
subject of polyvalent sera in a different manner,
Only one serum was prepared and in this serum it was
attempted to incorporate agglutinins for all the '0!
and 'H' antigen of the genus, Satisfactory results
were observed, '
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The blue pus organism whose importance as &
human pathogen was ¢stablished about B4 years back(Oessard,
1882) are prinecipally the bacteria found in water and in soil,
They ave characteristieally lnown hy the yellowish green
pigment diffusing throughout the medium, Zhey are known world
wide, iba literature mﬁa&na numerous references as to its
assoeiation vith local and gemeralised infection in wide
variety of animals and wan,

Pesudomonas pyoeyanca (Synonym R3.acrlcinesaives
recorded in association with the Tuberculous baecillus from &
human ease of pericarditis(frnst,1803), Lartigen{1898)isolated
the organism in an out break of epldemic of dysentry limited
to 15 persons. Only in 4 out of those fifteen eases the dicease
proved fetal, The source of infection was attributed to be the
water supply. The Pseudomonas infection as & secondery
infection to Staphylococel leading to fetal results was reported
by Brill and Libman (1899)from & case in which they could
1solate the organism from the blood during 1ife. |

" pPous (1927) reported that Pg.gerizinoss was more
pathogenic in tropies where 1t may be rosponsible for typhold
like symptoms and abscess of liver, Severe generallsed
infection of infants perticularly weak and premature ones
resulted in multiple abscess formation and Bronchiopheumonia
In some cases the portal of entry was umbiicus whereas in other
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cases the gastrointestinal tract or the respiratory tract was
to be blamed for 1t. It hasy however, been found in pure -
cultures in abscesses in different parts of the bedy and in
mon, cases of endocarditis end pneumonia have been reported
in which Pseudomonas seriginosa seems to have been the sole
responsible micro « orgonism (Jordon and Durrowses 1948).

The presence of Pgeudomonas ael '
of equine had not been reported uptill 1949 when Doll,Brainner
and Kinsksid (1949) Lsolated the organism from an aborted
equine foott;u. According to their report the organism had
been previously isolated from an aborted equine foetus at
Kentuoiy Station in 1944, The organism was frequently encouns=
tered in the genital tract of both equines and bovine speclies.

Knox (1963) reported emscotic Pgseudomonag infection
on threé¢ minks Farms in Denmark,

Barick and Benner (1020) isolated the organism
from the ocases ahwl:ia Freumonia 1B pigse 'I'mma' pigs had been
vaceinated against Hog cholera, Attempts to reproduce the
disease failed on oral or parenteral administration(S/C or
I/¥ route) or by direct contact. However, paralysis of the
hind limbs could be observed following I/V injectiongsof a
large dose of the broth culture though in those o308 also
death did not follov,

Pickens g al (1926) reported the presence of this
organism as the cause of recurring mastitis in cattle. The
source of infection could not be known nor the disease could

sinogn 4in a disecase
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be reproduced, Cases were recurrent type and the calves from
the affected breed shoved symptoms of fetal diarrhoos,

Bgsex gf ol (1990) roported Psandomonns Dyoovanss
in an epizootic form of disease 40 a flook of about 400 white
leg horn and plymouth rock chiocks 5 « D woeks old, lOnw 268
of the chicke could survive,The possibility of the death due
to coccidiosis and other helminthic worms was ruled out by the
faccal exemination.fhe orgenlism was PFecovered from cultures of
heartyliverysploen and brain from about 08% of the £ifty chiecks
under study.lo gross lesions ﬁwc obeerved except the congestion
throughout the viscera.the experimental reproduction of the
condition was not Yery suecessfulyhoweverythe adult birds were
found to be more resistant than the young chicks,

Farrag and Mahmond (1953) reported the assoeclation of
the Ps, aeriginosa organisms with a high percentage of cases of
cttorrhes in dogs in Cairo,Sgypt. Purulent discharge wes sech
in the ears of those dogs.

From Indio Azzizuddin-and Chandrashekharan Bair
(1984)reported the isolation of the organism from colves in
~ Hadras State.lt was the couse of enteritis in these animals,
Ellinsri (1969)reported the outbresk of enteritis from & dairy

be liarasques (19866) reported the experimental produce
tion of Pyelonephritis in rabbits by imcculating P3.Qyocyanes
in assoclation with Z.g0ll+ The lesions couldghoevergbe estabe
lished in animals with preeexisting remal scars due to eansal
provious staphylococeal infection,The relationship between remal
searring and subsequent infection was regarded as established
both in rabbits as vell as man,
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Calaprice (1968) reported the outbreak of a disease
in chickens, The disease affected chichkens aged 40«40 days.
Mortality was Lirst low whieh reacted high after somebime,
About 1,000 chicks diod in & few days.The postmortem changes
included congestion of the visceral organs enlargement of the
spleeny catarrhal, and hasmorrhegie enteritis and in sone
cases ninute abecesses in the kidney were aleo observed, On
mieroscople examination of liver and spleen,kidney and lung
Po. pEncyapan woas observed. Intraperitoneal or tﬁtzawm&l‘
injeetion of the enlture was fetal for rabbits and guinea
plgs in three days, Chickens died 15e24 hours after 1/V or
1/F injections, Streptomyein was the antiboitic which gave
succegsful treatment,

Willlams, ¥illiams and Hyame (1960) deseribed the
EBa. gerigiboss to be an important cause of infections acquired
4in hospital in infants ag well as adulls who had undergone
operations or had been trea-ted with broad spectrum
ankimetabholifas. '

Valdao (1961) while describing the gapbicasnls due
to Pseudononns fofections in poultry reported that birds 4-6
weoks 0ld were susceptible whereas the birds over 6 sonths old

were rosistant similarly the transmission could be suceessfully

achioved in young birds but not over three months, Plgeons
and rabbits vere resistant whereas G.pige and wmice were highly
suseeptible and succumbed to the experimental infeetions.Oral
dosage of sulphanilamides gave satisfactory results.

Gorrill and DellavQues (1964) successfully produced |
infeotions of the normal urinary trect of mice by I/V
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inoculation of Z.endly Ru.serdcinoss ond grotous mirebilig.
- The abllity to establish urinery infection was desoribed to be
greater in Ra.aericinngs ond least in F.eolle

Heogsme and Pereboom (1965) deseribded an ascute
haemorrhaglie purulent pneumonitis due to Ps.sarigincss in minks
in Getherlands taking a toll of about 000 minks which wag
nearly half the number of the total strength of the Fasm, The
formaliszed vaceiney proparcd out of the strain of qmm
fsolated from the farm, prevented the further lossess.Adminige
tration of verious antiboitics was ineffective and the source
of the infection was believed to be the contaminated water,

 Maleock g gl (1968) reported a blue colouration of

the flecce wool caused by the pigment of Pawindizhfors.

Gy.Galdaes (1066) observed in a large deiry herd the
excretion of Po.aeriginosa from 19 clinically aeffected ecases of
parenchymatous mastitis in Hungry, 84 strains of the organism
were isolated from the milk samples of clinieally symptomless
animals, The source of infection was found over to be water
used for the washing of udder during miliing, Since the
Pgoudomonas vwith identical boilogical properties were found to
be isolated from the milk as well as the water used for washing
of udder, "
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Rivolta (1873) deseribed chain forming cocel in
the pus from cases of strangles in the horse.Rosenbach(1884)
isolated from an abscoss in mon & cocous to what he gave
the name Strept -~ pyogenes thus establishing the geus name
'STREFIOCOCCUS Yy Klein (1886) demonstrated the relationship
of the Streptococcus to Scarlet Laver,

it is present as a normal fnhabitant of the fmeces
and the gastrointestinal tract of almost all the animals,
lev and Briggs (1966) and Smith (1965). According to Smith
(1968) they were present in much smaller number in species
other than carnivora and herbivora,rthe number of the
Streptococel declined with the age except in the canse of
cO808..

Jtreptococcal infections occur sporadically in
fouls, liorguard end Mohler (1902) isclated for the lst time
Streptococef from the Septicasmia cases in chickens,lammann
and Mengold (1008) described an encapsulated Streptococei
isaociated with an epizootic attock of sleeping sickness in
chickens, They gave the name "Strepte.gapsulatug galliparun’

| Grave (1908) and Magnusson (1910) and Hudson (1933)
reported the highly acute speticasmia of fowls caused by &
streptococcus, HKernkamp (1927) assoclated the orgenism with
the chicken died of an idiopathic peritonitis. It has been
associated with many chronic infections also(Dammann and
Nanegold » 1008, Edward and Hull ~ 1937),

Gibbs (1931) isolated haemolytic streptococel from
the inflamnatory exudate frou the cases of Fharyngeotracheitis
in fowls, Appolosora (1938) observed streptococcal pneumonia
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in fovls as a complication of Huttaliasis,He ascumed Shat the
outbreak vas due to mixed infection and Str.pyogenesy,not normelly
pathogenicyinduced disense due to the low raaiamm of the
anirals which had been weakned by the Nuttalia invasion,

Polgov gk al (1940) observed enzootie purulent brone
chopneumonia in fowls,.Diplococel similar to pneumoncoccus were
isolated in all cases,Harms(1941)obtained the pneumoncoccus in
almost pure cultures from organs of fowls suffering from Pneumonie,

- Hoore B(1948)reported an outbreak of food poisoning in
a School affecting several children apparently caused by s
haemolytic streptococcl.fhe source of infection was pudding
prepared a day earlieryserved to the children.The extract of the
streptococel produced symptoms in human volunteer s,whemaa vaghed
viable organism did not produce the symptoms, cause is attributed
to be the toxin produced.,

Agrimi(19566)pave a short description of six outbreaks
of streptococcal infection in fowls in Tuscany.The mortality in
adults was Sel0F,4in chicks 50606 and in embryos 16el9 days old
about 7k.The strains isolated were Jir.zonepidapicus.One case
was due to Rals hocmelytic Strep.fasealis.

Deseribing the effect of aatiboitic supplements on tha
fascal streptococel Lancefield groups of poultry,Burnes(1958)
reported the presence of two fascal streptococel in the gut of
10#12 weeks old bird,There were jir.foesalis var liguifaciens and
Ssr.foaciume. The tnclusion of chlortetracyeclin in the feed
throughout the liife or for a short period did im alter the total
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number of faecal streptococel present, It led to the develop=
ment of a large number of resistant, noneproteolytic strains of
ASreptococel fasealls which replaced the other strain normally
prosenteIhree months after discontinuing the chlortetracyclin
supplenents faccal mplys indicated that the atypical strains
had disappeared again from the birds previously given the
calortetracyclin Jir.fascalis ¥ar Jlauificlens once more being
dominating.Caecal contents examined after 5 months coufirmed
this, Elllott and Barner (1959) studied the serological types
and antiblotic resistance of lanefleld group D Streptococei in
echicks recelving dietary chlortetracyelin.They showed that the
controls in which only chllortetracyelin sensitive streptococed
vere present initlially gtraptocoocus Lasclum rredominated and
Kin.fancalis was present in small numbers representing three
serological types(Iype 116908, DLS and D78).Administration of
chlortetracyclin whether at low concentration throughout life
or intermittently at a high concentration led to the emergence
of a highly resistant non-proteolytic strain of Lirap.fascolls
becoming predominent inlthe treated birds.

Studying the causes of mortality in chickens upto 10
doys old in South Australia Walts and Rac (1968) reported that
the greatest single factor was Omphalitis 48,7% followed by
unabsorbed yolk sac 30,78, These conditions were due to
streptococed .in certain cases it was in conjunction with E.goli
and Eaesudomonag. -

Sato o al (1960) isolated iz.zecapidemicus from
lungs and peritonial exudate of o nmumber of fowls from a flock
of 86y Gix of which died of septicaemia or accompenied by
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respiratory symptoms, Six of 13 adult fouls injected 1IN
or 1/P with freshly fsolated strains or cultures 18 months
old or suspension gn saline of haturally infected yolk died
with similar elinieal symptoms one day to 8 weeks later,
Hice and rabbits were gsusceptibley G.plg appeared to be
resistant, |

Andrews gt al (1961) reported that chicks less
than three hours old were uniformly killed by infection with
relatively large number of virulent pneumococci, When
infected at 4 or § days of age nearly all survived and
~ resistence apparently persisted for life. Serum of freshly
hatched chickens did not protect mice against Pneumococeal
infection but when mice were treated with serum of ehiecks
4 or 8 days old nearly half of them survivad, They suggested
that the fowls resisted pneumoncocca=l infection either by
inhibiting multiplication or by lysin of the organism,

Gross and Domermuth (1962) reported the presence
of Str.faecalis from bucterial endocarditis in poultry in
conjunction with Staph. aurens and Past.muliosida. The
above cultures were alse isolated from the liver of chicken
and turkeys. Ihe each of the culture was capable of reproduce
ing the disease,
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Ogston (1881) pointed out the constant presence
of Gtaphyloecveel in the acute and shronic abscesses,
fosenbach (1884) obtalned pure cultures of Staphylocobed
and gave the generic name“STAPHYLOCOCCUS® as proposed by
Ogstoneit was divided into specles Staph.Quezens aureus
and Jfapb.pvosenas alhug. Pesset (1885) added theX third
species Stanh.nvoconas elireng.later workers found it

difficult to place the isolates in different groups,vilson and

Miles (1964) proposed to recognise o genus Staphylococel
including yellow and white Staphylococel commonly found in
animals forming grape like clusters in s0lid medium and &
gebus micrococcus containing yellow white and red cocci
pccuring in tetrads and leading Saphophytic type Stapbie
aurens contained almost all the pathogenic cocei of animals,
Killer (1048) described the case of food polsoning

in the form of vomitting and diarrhoes, due to the consumption

of meal contalning guineafowl gravy and sausages.Coagulasge
e type of Liuphylascocus aureus wes found in the fascces of
two patients out of seven examined Jiaph.aurgns wes held
isolated from the unconsuned food also,Staphylococesl toxin
have been assocoiated with the cases of food poimnl.ng in man
(Hanges 19583), Rosetl (1953). Food of the enimal orizin held
responsible for the complication in Italy,

Staphyloeoect are the organisms found almost in all
the situations, In the animal body they are normally found
ia the nosey on the skin, in saliva, and in the intestinal
contents, Hallman (1937), MeFarlan (1908), Gillespic et el



88 50 3

(1939), Routree and Berbour (1851) have shown that they ave
present in the anterior nares of a high proportion of normal
persons and that 30 to 60f of the persoms are nasal carriers of
potentially pathogenic Staphylococol,

It has been found as a normal inhebitant of the
zastrolntestinal tract during the study of the normal flora
of gaatrointestinal traet by Lev and Brigegs (1956) and
Smith (1965),

Staphylococci has becn associated with many chronie or
acute conditions of fowls although the cases may be sporadic,
Outbreaks also occured in which upto one half of the total flock
was affecteds The conditions have been mostly associoted with
poor husbandry conditions in which wounding specially of the
feet was liable to occur and 1t could be reproduced by IN
injection of Staphylococel cultures fﬂbla and Purchace=1931)

Jungher and Plastridge-l24l and Smithe1953), Gibbs (1931)
isolated 73.,8{ of Staphylococei from the respiratory tract
of domestic animals,

Smith (1954) produced acute dlseased conéitions in
fowls by inoculating I/NV stains of Staphylocoeel isolated
from poultry , vaccination by the 5/C injections of 1ive
cultures did not prevent chicken developing the discase when
challanged but it reduced its mortality rate, The disease was
stalsfactorily treated with Penicillin, Streptomyecin,
Aureomyein and teramycin but not chloramphenicol.

Fahoy (1954) described an arthritis due to Shaph.
Eyozenes Yaz gureus amongst 400 turkey poults of 10 days age
in which 81§ of the birds were affected, Mondini and
Quaglioe (1959) have reported the cases of Osteo arthritis

— _ el Shaie b e S s i
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in 100 outbresks in Italy, The causal orjanism being Stagh.
furouge The disease could be produced by the IN or 84
inoculation or by scarification,

Blancololselier & Vindell Caurin (1958) studied
the Staphylococeal fnfections in fowls, They isolated several
strains of Staphylococei and on study divided them into two
types, The acute form which was characterised by inappetance,
pallor of the mucosaey diarrhoea, ruffling of festhers and
death 18 1248 hours, In some cases hsomorrhagle oedems and
loss of feathers were also seen, The subacute type was
characterised by lamenes: due %o inflammation of the tibiomes
tatarsal and plenter joints Ankylosls followed and there was
death due to cachexia, Moudini and Quaglio (1958) gave an
account of widespread gensralised s.a_.teeuon of fowls with
Staphylococcus . supens meinly Penieillin resistent strails and
occasionally «4ith Pseudomonas Lypoyones alsv resistant to
antibiotics, Such cutensous lesions were found in the neck
round the eyesy back, thighe claws and interdigital space and
characteristically on the vings.Miliary nodules were found
in liver end spleen, Jucci and Rosatelli (1989) treated the
wing 'mgrem, in two flocks, caused by Jtapye. pyosenes
with Trisulfan (consistin gof Sulphadimiding Sulphadiazin =nd
Sulphameraszin), Mortality which was 3% completely ceased 3
days after the treatment,

Dalsante (1989) iavestigated the cause of death
of 280 chicks aged 2 days which dled within a Cew hours after
a train journey lasting 80 hours, He attributed the, cause of
death to be due to Staphylococous pyogenes Llsolated from the
cagcny yolk sac and heart bloods
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Spdth end Crabb (1960) studled the antiboitic sensie
Sivity of Stuph. aureus isolated from the nose and other orgens
of plgs and chickens kept under commerclal conditions end from
thelr attendunt, The stalns isolated from the animal or
birds which were kept on dlets contalning antidiotioc were
zore resistant to the action of antiboitic than those
isolated from animalsy birds sot kept on antidoitie dlet .
This al® applied to their attendant, Phage typing and other
tests showed that the sntibéitic reslstent stains from
the attendants were ususlly identical with those from their
plgse p

Qross ('1.984—'3) isolated wmtrains of Gtaphyloccoccus
surens &nd one of Pasterelles, along with strains of
dtre fagoalis fz-én the liver of chicks and turkeys with
endocarditis, %iach of the strain was capable of reproducing
the disease in chickens and turkeys when inoculated I/,
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Eern in 1881 for the lst time isolated the organiem
from the fermented milk of the Concasus, Similar baeillus was
observed by Do'derlein (1892) from the acld vaginal seerotion

of pregnant women, Moro (1900) cultivated n sinmilor bacilli Crom

the fesces of breast fed infants the organion wes named as B
seidoplilus also confirmed by Finkelsteln (1000). Tisaler(1900)
isolated tvo nevw organiens of the same group from the fagees of
tuo infants to which he pave the nane J.hifidus ond Beagxilis.
VonPrendenrelch and Thoni (1003) isolated a mumber of baeilii
forming lactic acld from the cheese, This ﬁal namod as _Bm
by Orla « Jensen (1904), Chormen and Stork (1927) shoved the
presence of these orgenisms in the milk,

Hereshlowsky (1908, 1006) and Petiow (1907) isolated
the orga_nlm from the fooces of a large pocies of invertebrato,
fishessend mommals,leinemann ond Hefferan (1900) isolated the
organiam from the human suliva and gastric Julco.

The number of lactobacilli increases on the intestines

when lactose or dextrin is given in considerable quantities in
the diet Rettger ond Cheplin (1921) Caanon and Hellease (1923)
Kligler (1915) Suyder (1009) and Harrison and Opal (1944) noted
the inercosed numbers of L.acidopbilug in the mouth of people

Smith and Crubb (1961) has shown the presence of
lactobacilll in this facces of almost all the animal and men,
Smith (1068) while working on the normal mierofiors of the
gastrointestinal tract of different animals has shown that
lactobaeilll constituted the major component of the microflora
of the stomach, Small intestines, and in the some cases large
inteotines in most of the animals and birds particularly those
whose dlet was meinly cereal,
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Sourcs of Colloctionte

The material in the present study was
collected from apparently healthys earcasses of the
disensed birds and from the sloughtered birds, The
entire gastrointestinal tract starting from the
proventriculous at its Junction with the crop, to the
last portion of colon at its junction with the cloaca
vas token in the study. Faceal sauples were also
colleoted for examination from healthy birds snd birds
shouing symptoms of dlarrhoea { 90 end 20 birds
respectively)l.

Detaile of the samples collected Lrom
differont sources and different regions of the gastroe
{ntestinal troct are tabulated as under in Table lios 1,

FUNSRAETT I
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Anterior reglons= Froventriculous and glazard,
Postorior reglont= Small intestine at its
Junetion with the giszard to
the large intestines at the
Junetion of the colen with
the cloacn, ;
in the ecase of Central Foultry Farm and the
Private Poultry Farm the white leg horn and the Hhod
island Hed breeds of the fowls are maintained, In ense of
the Central Poultry Ferm they are given the usual feed
- mixture consisting of maise, branm, ground nut cakes, fish

mealy burseom meal, limestone, hone mesl, common salt and

mineral mizture, In addition to this sufficiont quantitics

of Vitamin Ay Bp and D ave added. in case of chicks Tig
and Bifuren are also added to the above mixturey though
the Thy; and Bifuran was occasionally fed, Piperazine

adepate was used for the ovcasional deworming of the fowls
The feelding at the Private Foultry Farm was also mainly on
the same lines 1little chenge of constituents, The antiboltie \

feoding was not practiced at the Private Poullry Farme In
cage of poultry birds from the Privote slaughtor house no
dea about their feed or brecd could be had as the birds
were purchased from difforent sources with diffoerent
management. The age of the birde in sll the cages ranged
from fov days old chicks to adult birds. The material was
collectod during the period from the month of April %o
September, 1546,

in ally materiels fros 100 deed birds and 76
healthy birds besides the 50 cloesl swabs were collected
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as detailed in Table Nes I, Iwenty samplos from the
diseased birds vere discarded due to the fact that the
material was highly putrified and was not worth processe
ings That wey eighty samplos eash from the anterior and
posterior portion in case of dead and 50 and 76 semples
from the anterior and posterior portion respectively vere

collectod from the healthy bivds totolly 885 samples +50
m.'

| | both the anterior and the posterior portion
of the gastrointestinal tract was tied with a plece of
thread o avoid further contamination and lookuage of the
material. The material was kept in sterile petridiobes
and taken to the laboratory and processed as carly as
‘possible, In case of clonenl swabs the cloaca vas first
eleaned thoroughly with a clean sterile cotton, The
previously sterilised cotton swab was then inserted inte
the cloacal region taking care that the intestine was not
injured and theswab wasl also well smeared with the
faeeal contents, The swabs were then sguin plugged back
into their original tubesy which contained plain broth,
At the time when the material was collected
from the private poultry farm there wos & mortality of
about 10 « 15 birds daily in the form where there wes a
. flock of about P00 adult birds, Even with the usual
antiboitic medication thore wes no check of martality,fowls
of all ages wers affected vis.y adults, layers and chicks,
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he r_wh did not show much of conspicous symuptons except
keeplng avay from the rest of the flock. Jully dierrhosa
and listlessness were acconpanylng sympSoms. (n postmortenm
exanination the enteritis vas amﬂaé along nimx
congestion of the viscoeral organs. On facising through
the intestine a yellow viseid fluld was seen in the whole
intestinal reglon giving a very foul odour, The blood
smears vere also collected from such cases and were stained
with Grem®s and Leishmen's method,

& Modiase

Before inoculation the contents of both the
enterior and the postorior group were collected in
goparate storilized tube after properly cleaning the
surfave with 705 alcohol, After the intestinal contonts
were removed the whole orgen was opened with a sterile
selzsor So cheek gross changesy if any, Pleces of mucus
from different roglons was scrapped with & storile
sealpel and was added o the respective tubos containing
removed £rom the intestinal tract, This was done to get
as much of the orgenisms as possible. The fascnl swabs
were izzersed in plain broth tubes which were incubated
for sometime and then put to process.

The culture from this collected materisl vas
attompted in the following medinewe
| 1) Blood Agary

14) Plain Brothy
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131) Tetrathionate Brothy end
iv) HaoConkey Agar,
The isolates were further procossed as and
how 4t was required by a particular group of organiens
os described, |

& SQLL

The red lactuse formenting colonies from the
HacConkey 's Agar were Pheled up and subeultured on plain
agar slants which were incubated for B84 hours. The
morphological characters of the organisn were studied
after staining with Gram's wethod of staiming, The :
motility was checked with the solid motility medium,The
usual Diochemloal tests vis.y Indoly M, 8, V. P, liltrate
reduction test growth in citrote media (Hoser's Citrate
Medin) were studled after 4 days of the incubation, The
gelatine liquifecation and the i,s production were checked
in the coubioed nedia, ‘

Peptone vator cullure wee used for the
inoculation of different sugar tubes, Suger used were
Glueose, lactoses lannitol, Sucrose, Adonitoly Duleitol,
Salicin and iInostol. A drop of liquid pereffin was added
to oach of the sugsr tubes o chook the presence and
absence of gas &n addition to the acid formation. Androd's
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indicator was used for checking results, The sugar tubes
uere incubatod for 24 hours, the tube showing fermentation
reactions vere noted ond the remaining tubes were further
incubated upto 10 days and the results cheoked every 24
hourse

the Eosine methylene blue agar plates were
also streaked with the oulture Go check the -oiw'mmum.'a
metallic shoar,

Culturos which were Indole + MR + Hitrate + VP
Yoy Dol « gelatin liquefiers » ve vere selected for other
tosts of I, 2oll. | '

acteriophase Typlagte |

Ty to Ty series of Bacteriophage were feceived
vith the kind courtesy of Dr, B, H, Singh and chey J, N, &,
Iandava of the Department of Microblology, Central Drug
Research Institute, Luclkmow, The phage was propagated with
the methed advocated by Omith and Crubb ( 19566 ). To the
18 hours old broth culture of the Bacteriophage
propagating strain ( S. goll = B ) two loops full of the
phage were added, The tubes were incubated at 37° ¢, for
24 hours and then kept in room temporature for ancther 3
days. Lysis was observed in the culbure, Agsin tue loops
£ull of the phage were added %o the lysed culture and the
procoss ropeated 3 « 4 times till appreciasle Llysis was
observed in the tubes, The phage preparations were then |
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centrifuged at high specd and the supernatent was nolmﬁldm
Oul ml, of chloroform wos added %o 10 ml. of the phage
preparation to kill tho bacteriel growth, The phage was
diluted then 1n 10 fold dflutions with phosphate buffer
and the eritical dllution at which moximum eonfiuent lyeis
was scen was caleulated and the phage was accordingly
diluted with phosphate buffer, The diluted phage which

vas 10°71n concentration was checked for 1ts efficlency.
One of the phage was mixed with 10 ml, of the broth whieh
had beon cultured with phage propagating strain 3, The
mixture was spread over a dried plaln agar -plata and was
incubated for 24 hours after the £luld porticn was drained
out, Hore than 800 plaques could be counted, The propagated
phage was stored in the referigorator though the period %o
avold the chance of the growth of the varients in 18..

7 For actual typlng of the culture the © hours old
eulturé was uniformly spread over a dried plain ager plate,
The excess of the culture was removed with the help of a
sterile plpette. The plates were incubated at 37°C, for an
hour or so for the drying of the fluid portioa. Zach of the
sgven phoges were put with the help of Platinum loop on the
inoculated plates taking eare that the drope do not collase
-with each other, The circular arens were -mék-d on the
outaide of these plates before the phage was put, These
plates were kept in the same position for about half an
hour so that the phage sticks .to the plate and then the
plates vere incubated at 37°C, for @ hours and then kept at
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room temperature. Those showing confluent lysis were maried
ag ++++ yherens those showing seni « confluent 1lysis wvere
marked as +++y ++, + nocording to the cxtent of lysis
produced,

Sezologieo Typtngi-

Yethod adapted for the determination of serotype
was the some with 1ittle modification as given by Xoufmann
(1547) and Barua gt al (1956).

Antiboltic mawm.ﬂ e

lleomycin, Tetracyelin Hydrochloride (Achromyoin),
Jemethyl Chlortetracyelin lydrochloride (Lodermyecin),

‘Chlortetracyelin Hydrochloride (Aureomyein),lihydrostreptonyein

Sulphate and Fursdentin (Hitrofurazone) wore used for the
antiboltic sensltivity, ALL She antiboitics except leomyoln,
Pugadentin vere received from the College Pathology
Laboratory who in turn had received from W/3 Cynamide India
Ltdsy and Sarabhal Chemienls. The other two antiboitics viz.,
leomycin and Furadentin were purchased from the loenl market,

Disk method for the entidoitic sensitivity as
deseribed in Cruickshenk's Hedicel iicroblology (1966) was
adapted with slight modification, iilter paper dises of the
of the sige 6,5 m,m. were cut with the help of a paper hole
punch using Whaﬁi:am'n lioy 1 £ilter papers The dises
nunbering 100 were put in euptf cleaned Penleillin Fhials,
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and ves storilised in dry heat ot 150%, for one hour, The
antiboltics were diluted with sterile distilled wator, One
mle of ench of the entiboitic solution was edded to each

of the phial of 100 dises so that each of the dise contalned
approximately 0,01 nl, The dilutions were made in a woy
that each disc contained 10 megms., 26 mogm., 50 megme and
100 megn. The antiboitics vere kept in the referigerator

throughout the period of study.

18 hours old broth culture of the orgeniem wes
sproad over the dried and inecubated mutrient ager plates.
The plates vere dried for sometimes in the incubator, Fach :
of the dise from different dilutions of each antidoitic was
kept on circulor aveas previously morked in €he plate with
the help of sterilized forceps. The forceps after use every

‘time was put in 70F aleohol and heated in the gas flame,

The plates were incubated for 2¢ hours and the reading was
taken next duy. The area of the zone of inhibition was
weasured. This area included the diameter of the disc as
well as the surrounding zone of inhibition, The porticular
dilution of any antiboitic giving an inhibition zone of
less than 10 mm, was declared as resistant wheress the
sensitivity -::f the antiboitic vas accordingly put as +ree,
e, *+ ang +,

Pa Lty Tostte

The pathogenicity of Z. gall was done in the white
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albino mice, In case of two cultures the pathogenielity
was tested in the rabbit and fowls after the pathogeniecity
was oastablisted in mu:mj fhese two eultures were isolated
from cases of coligranuloma, The wice ware inoculated
intraperitonially with one nle of 10°218 hours 0ld culture,
The rabbit and the fowls were inoculated intravenously,
dose being 1 ml, In case of two fowle the culture was
given directly into the digestive tract with the help of
a pipetto for 3 days at the rate of 1 ml,, cure ves taken
#0 that the culture did mot enter the trachea. Tvo fowls
were kept as controls. The fowls used were of ‘white lem"?
and were & « 12 wooks of age. After & particulor experimental
animal ( fowl, rabdbit or mico ) hed dled the postuorten
vag performed and attempts to isclate the cultures were
mades The culture isolated was agein inoculated into one
meo to complete the requirements of "Eoch's Postulated”,
After all these tests were completed the cultures veve
mintained after sealing with paraffin in the refrigerators
and sub « cultures were made at regular intervels,

AT

SALMOHELLA o o

The eonrichment broth used was Tetrachionate
broth prepared by the method given by Muller (1928)
modified by Houfmann (1030 « 91), Since the ready mode
media loses its officacy on keeping all the ingredients
required vise., Jodium Thiosulphate in 6075 eflutiocn fresh
bile after filteration, ealeium carbonutes equel to the
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amount requirved for about 260 ml. of the broth was
separately autoclaved and kept as tﬁa stock requisites,
At the time when the material was to be inoculated the
ingredients were mixedy the required quantity of iodine
solution and brilliant green vwes added so as to meke the
final concentration of 1 # 10,000 of the brilliant groen
‘and the prepared media tubed in sterile tost tube adout
8 ml, in each tube, The tubes were bolled for sometime
codlied and then inoculated. The tubes were incubated for
24 hours but in certaln cases the incudbation was extended
for another three days, in gome cases the contamination
wae mueh in that case a second sub = culture was used to
¢ive moro enrichment to the Salmonslls orgenisn and
roduce the contaminations.

L o

For primary culture brillient green (kristensen,
Lester and Jurgens =« 1935 modified by Eaufmenn, 1984 ) was
used, To this brilliant green agar medium, sodium
sulphadiesine at the rate of 2 « 16 mg/ 100 ml, of She
mediun was added as suggested by Galton of al (1964) to avold
the growth of Pseudomoncs, Lrigoleki's hgar was also used i
in certoin cases, b

The positive colonies were picked up from the
plates and sub » cultured on plain agar, While pleking up
the colonies care was taken not to touch the platinum l0op
vith the medium in the plate as some of the orgoniony which
remaln viable in the selective medium but do not multiply




due %o the inhibitory effect of some of the chemicnls,
start multiplylng in the plein agar which is without any
inhibitory compound and give erratic results in their
blochemical and suger fermentetion behavior (Hormache gf
al = 1989), The slants were incubated for 24 hours at
a7°¢,

The purity of the cultures was checlted on
the morphbologieal characters using "Gram's method® of
staining., The growth was agoin checked by plating the
grovth on MacConkey egar media in which lactose was
substitutod with mannitol, The non = lactose fermenting
colonies in MucConkey agar (used for L.gnld isolation) were
also Woees:ieé and checked for the presence of Salmonella
organiss, : '

From the pure growth on tho plain ager slants
tests for biochemical and sugar fermentailon were put as
detalled in I, gnlle The sugars used were glucose, w
mannitol,y I‘M, adonitoly duleitoly salicing sucrose
and inositol.

The Hydrogen Sulphide production was checited
b inceoulating the growth on iriple iron Juger agar, The
eltrate utilization activity vas checied in Boser's
Citrate medium (1923), Christensen urease media as
modified by lormache and iunnilla (1967) was used for the
checking of urecse activity, The cultures were also tested
for gelatin ligquefaction and motility in the same semi =solid
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media for motility as in case of L. 2034,

with + ve citrate, H,0 and M.Re recction and negetive V.P,
gelatine and urease recction were aamcﬁed for further

Glucosey mannitol, duleitol, positive eultures
\
studies, ‘

- '0%1 bactoriophage was tried to check the
lysegenic aauvtty in the eulture in the seme way as done
for B« solle In this case instond of spreading the 6 hours
0ld eulture it wes put as a drop on the plate of nutrient :
agar, After the drop was absorbed on the plate drop of '0'el
phage was put on the drop of the eulture, It had the |

advantoge that on one plate meny cultures could be tosted,

The recction uas observed on the next day after ineubating
at 37‘0.

The antiboitic sensitivity test was done in the

same way as that of J. goll on using the sawe antiboitics and
same dilutioas,

Fathogenicity test of the culture was done by
giving 1 esce of 10™° 18 hours 0ld eulture I/P to white
‘ albino mice, No pathogenicity tests were tried on fowls,

RORIRQUONAS »

ibe pale yollow coloured colonies on Hrillient
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green agor and MacConkey agar and Blood ager were taken
from the plates ( This was the m #specially for the
plates inoculated with the material collected from the
Private Poultry Farm where there wus morsality). These
colobles were sub cultured on plain agar slants,

The tubes showing greecn pigment changing to
brovnish af'ter sometime was processed for the typing of
Pspudomonas. The orpanisus were stroaked on the blood
agay to check the haemolysis. lorphologleal characters
vers studled by using Gran's method of staining, The
motility was cheeied by the semi » solid agar mebhod

indold productiony M, Re V. P, ditrate reduction
Hal production and citrate utilisation test were done
1 the sono way ms that of E. gald, and Salmonella, The
sugar used were glucosey lactose, a&crone. naliose and
meanitol.

the h‘lmt production was checked by treating
the nutrient agar slant with chloroform, The greenish
" blue colour obtained was treated with hydrochloridd
aold to get the red colouration showing the presence of
plgment pyociomine characteristic of the organism,
The proteolytie activity of the orgenism was
checked by stealing the growth on the serum agar plate
which was inoubated at 97°C.
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Antiboitic Sﬂnlltivlg T

the antiboitic sensitivity was done with
Penicillin 100,200,500 and 1,000 1.U, Dihydrostreptomycin
Sulphate and Neomyein in the some dilution as that used in
case of I, gall end Salmonelln cultures. Dise method vas
used in the test,

The pathogenicity of the cultures was 1:98666
in which albino mice were inoeculated I/P with 1 nl, of 10™°
18 hours old culture. One of the pathogenio stain vas
tested in 8 guinea plgsy € rabbite and 4 fouls, in case
of rabbits and gulneapigs the inooculation was done by I/P
routes In case of two of the fowls tho culture was given
orally at the rate of 1 c.c. of the sulture put directly
into the digestive tract with the help of a glass pipette
daily for three successive daysy whereas in cese of two othey
foul 1t was given S5/ in & dose of & ml, '

From blood ager plates made by using sheep
blood eollected under sterile condltions haecmolysin and cher
eolony characters were seens The arrangement of the coccl
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was studied by growing the organisms in plain broth and
studying their morphological charceters after staining
with Gram's method,

Glucose, lastose, Sucrose, mannitol, salicin,
inuling were the sugars used along with other biochemieal
bests for checklag the 4,8 production and gelatine
Mgquefaction common media wes used, Pigment production
was cbserved, The organisme were grown on ailk sgor as
suggested by Christic and Kéoch (1940) and to the sane
medium 8% of sodium chloride was also added to check the
salt tolerance, Litmus milk was used to check peptonisation,
coagulation end acld alkali production in litmus milk,

After culturing the organism in the litoms mills ineubation
vas done for 1 = 4 days at 27°C, Hydrolysis of urea to
ammonia was tested by a simple buffered liquid modia containe
ing urea as the gsole couree of nitrogen, Culture was
fnoubated for 2 « 10 days.

in case of stroptococel the hydrolysis of Sodium
Hippurate was seen,

Coagulese test wos performed in cose of
Staphylococcls The rabbit plasma diluted to 15 times was
used 1in the test, Yor sugar fermentution glucosesmaltose,
lactosey salicin, trehalose, sorbitol, mannitol, sucrose
were used, ‘
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‘he materlal was inoculated in the plain broth
contalning acotic acid pil boing & to 6, After incubetion
sub = culbures were made on plain agar, The morphology was
studied by staining Oram's stain,

The DeMan, Rogosa and Sharpe's (1960) medium vas
also used for the isolotion of the orgunlisn,

| Usual sugar and blochemiecal tosts weore _usea for
the fdentificotion of the organisn,

FPROTEUG

Charectoristicolly diserete colonies with
gpreading tendency were taken and sub e« cultured on plain
agay slants, Morphologieal cultural and blochemioal
characters vere the yavdstiek for the identification and
typing of the organisms, Sugars used were glucosey méetoaa,
manpitol, maltose along with gelating indole citratic and
urease reaction for the species differcntiction,

.
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in the course of the present i{uvestigation
an attempt was made to isolate She asrobie miecroflora
of the gastrointestinal traet of poultry, Speclal
attention was given to the Lsolation of the pathogenie
strains of L. gall. Fungl were not studied, The antiboitic
sensitivity of some of tho 1solates which could be
attributed to the causation of the discese was also
studied, The basis of the fdentificAtion was mainly
morphological, cultural and blochemical charoeters, iue
to none=availability of different diagnostic sora,
serological studies could not be undertaken,Pathogentcity
in cases of some organisus was studied In mice and in
fov cascs other laboratory antmels like fabbits, Guinea
pigs and fowl were also used in addition to mice,

in all 370 samples were collected as detailed
in the Material Method @haptor, There included 200 samples
from the cases whieh had died ond autopsy wes performed
120 samples were collected £rom the healthy birds end 50
sloaeal swabs were taken from discased birds as well as
healthy birds, The whole of the gestrointostinal tract
was collected, 20 samples each from the mmtaﬁ and
posterior region were rejected as the semples were highly
contaminated and wepe not worth procecsing. Theose samples
vare from the carcasses of the dead fowls which had died
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1) Sk

A PSRN ———

0 2
2) E.fruendil a0 2
3) Gtreptocoeci 30 is
4) Staphylococed 30 8
§) Microcoemus 30 8
§) Salmobella 50 il
7) Psoudomonas 30 i |
B)_ lactobaelilll 50 i4
®) Protous 80 il
10) Untyped 30 4

Total organisus isolatod from the cloacal swnbsslSa,

the percentage of the euch organism is of the total
number of swabs Caken in that particular groups

R SEED




A

ond postmorten could not be done 10 tiwme,

ihe detail of the organisms isolated from
the different regions of the gastrointestinal tract end the
source of the collection of the specimen are shown in
Table o2, The details of the organisms isolated from the
~ cloncal suabs are detailed in Table Nos 3. The results of
~each wwm isolated has been tabulated separately.

Eo QOLI,

From the material which was streeked on
the HacConkey egar platesy single colouiocs which wore red,
mmmt and convex were collected. Total 202 samples
of Bs sull from heslithy and dead fowls were collected.In
additlon to this 24 gamples from cloecal swabs vere also
colleeted totalling the number of the org.niems to 2930,
The position regarding the collection of B.coll from
different regions wug as uadores

Anterior rogion of healthy fowls « 30

Anterior region of the desd fowlse 80

Anterior reglon of the doad fouls- 6B

Posterior region of the dend Lfowlse 70

Cloacal swabs of the healthy fowle 10

Clomeal swabs of the diseasod fowle 15
: “he porcentage of isolation was from 60 to
756 percent of the semples,




UG R

=
Y3

A8 TIOT MIT NT BT IVE TYOnTaoTe te

Fal TT

(s*ee3000)
€ x ¢ ¥ ety aER e P - - o Dy T
2T T T S SHE RS e o - - e v ot
A 2 1 B w w Wee . + k- % -
T’ = a v 2 e .¥ + < - + @+ ¥ 8
o1 T 1 BER WRaE S SN . - + =+ v i
gt RN SRR T et s kg . . e o

ol 2 T RS i e R S - & ¢ - 5
£ 34 T g v g e Lol el e B v d
6 T 2 W GG . . s » %
»T T g B G e s e 4
p1d T ¢ ® 2 5y ¥ x “ ¢ & 8y 1

MR ... T
e B

SToq ~133%y_<ous 0wl S6ONTD 'weus
mn.naaugau Jults ~0yg



14,

12,

10.

5. 6‘ 7.

4o

2o 3

i,

13
10
1l

. AL S

17

18

o

Ag,

19

16

20

236,

19

52 70

80

TOTAL Culturess=

e



0T

Ihe antorior rogion in the case of this
exporiment consistod of pwvmtrlmm and glasard
wheress the posterio region was the whole intestinel
region upto the junctlon of colon vith the cloacas

On checking the motility it was found that

150 strains were motile whereas the remaining 80 strains
vore noneenotile, The Indoly MR VP and Hitrate reduction

~ tests were done alonguwith growth on ttosin' methylene blue
agar, The colonies giving IMVIC ( L.e4y Indol + MR + ond

VP and Cltrate negative) character alongwith the production
of metalilc sheen vere put to suger fermentation reacticns.

Sugar Permentotionse ALl the cultures attacked lactose,
senoitol end glucoses Aeid with gas in the case of Glucose
was seen in 110 cultures wherens the remaining 126 culturos
wore producing acids but no gas within 24 hours. The detalls
of the sugar formentaticn resction of the culture is glven
 in the Toble liot 4. ALl the cultures shoved great voriation
{0 their sugar formentation reaction, The cultures could

be grouped in 20 different blochemlcal patiorns according

%0 the sugar reactlon given by them, Table Hos 4 (Page

Hot 77)s

in esse of healthy fowls in the anterior
reglon in addition to glucose, lactose and mennitol (which
was fermented by all the cultures) sucrose was attacled
by 18, 25, 29, B and & cultures of eantorior reglon of
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healthy, posterior reglion of healthy, anterior region of
diseased fowls and healthy and discased cloacal swabs,
Sintlarly Raffinose was attacked by 18y 874 85, 31y 70 and
11 enltures in the sene order as for sucrose.Whe punbor of
cultures attockig Duleitol end Sorbitol were 10y 18y 10, 1
43, 64 7 und 18, 29, 24, 35y 12 and B, Host of the sugars
were fermented after 24 hours incubation but io cese of

soue of the mmhatxan had to be proloaged upto 10 dayn. lio
relation between the fermentative property of pathogenie
strains, nonepathogenic strsins, their isolation {rom
different reglons was observed, A porticular biochemical
pattern observed in eultures from one voglon was observed

4n the cultuves from different reglon, Howevor, more tham
565 of the strains from disensed birds were Juleitol
positive,

_____Wlu All the 236 cultures were pub to |
bacteriophage typing against T; to Iy series of Bacteriophasu. |
The plate method was employed., The confluent lysis was glivea
++4 and semiewconfluent lysis were given + to #¥#+ according

to the extent of lysis produced by the, On the places vere

the phage was puts The results of the phage sensitivity of

the different cultures have been shoun in Table liot 5, Oub

of the total 236 strains only 180 strains could be typed

vwith different phages while the remailning 66 strains were |
untypable with these seven phages, Maxtmum number of strains |
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Bacteriophage lysls of cu

b=

Sensitive to phage T, though

3

also shown semiconfluent tyoe

PHOTOGRAFPH NOs: 2.,

bacteriophage lytic action of
on culture no: 53.

. a0
[108 QO
E+A h
Iy 1
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PHOTQGRAPHS NO3 3.

™

Clear lysis

1

By phage I, on culture
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PHOTOGRAPH No: 4,

5

Showing the antiboitic sensitivity of the
culture no:igs.

Showing the sensit

Ivity of eult
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to the a8tion of Hegyy,



PHOTOGRAPH No: 4,
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ing the antiboitic sensitivity

of
culture no:38,
lear zones of inhibition are evident
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antiboitics, The strains which were produeing inhidbition
zone of less than 10 m.m, including the diameter of 6 mems

of the dise at a concentration of 25 microgram was token

as resistant, The pumber of resistant strains of different
antiboitics (at a concentration of 25 mgme) has been ,
tabulated in Table Hot 6, The percentage of resistant strains
to Achronyeiny Heomyeiny Dihydrostreptomyoln SulphyFurandentin
auroonyein and Lodernyein was 16,6y 10,1y 201y 2246y 2446
and 25,8 respectively. The comparative study of the seneitivity
of six antiboitics revealed that the most effective

antiboitic for L.oplf was Achromyein followed by Neomyein and
and Dihydrostreptomyein where She sensitivity was BO«dy £0.9
and 70,9 percont respectively. The porcentage of tho resistant
strains wos more in the samples collected Sfrom the fovis fron
pheé. where antiboitic feeding waa precticed except in the
ecase of Dihydrostreptomyein sSulphate where the porcentage

vag in the reverse order, The comparison ie showed in Table
lios 7 (Page lumbore 63),

Fhotograph Hos 4 and § give the reaction of the
antibolitic sensitivity roaction of culture lot 98 with
Tetracyelin Hydrochloride and Neomyein respectively. The
zone of inhibition in both the photogrephs clearly indicates
the superiority of the former over the later, The zone of
inhibition in both the cases was more than 10 n.a, Fhotograph
Not 6 gives resistance of the strain to Lederomyein, 80 |
straing out of the total 23 strains tested for antiboitic
sensitivity were found to be resistant to all of the antiboitic
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TABLE SHOWING THE PERCENTAGE OF ANTIBOITIC RESISTANCE
IN ANTIBOITIC F%gd Algﬁ HON ANTIBOITIC PED
i ®

i« Tetraecyelin

2e¢ Chlorte elin
. S

Je Heomyeln
4. Purandentine

Ge Dihydrostreptomnyeln

E EE&E &
g BJIBR &

= o e

Pathopenieity Testee The pathoemleity test in caso of 48
eultures of E.oold was done in white albino mice. Dose
given vas 1 l, of 20°°18 hours old broth eulture 1/P,The
culture tested were from fowls showing the lesions of
severe enteritisy or from cases having diarrhoea, 38
cultures out of this @8 were pathogenie for mice, The
organism invariably were recoverad from the heart blood of
the mice when streaked on MacConksy mgars The culture |
isolated from the injected mice were further given to the
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The lesions of coli granulome in the liver.
The tuberculous type of granulomatous lesions
were seen all over the surface of the liver.
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nzu in the same dose to complete the 'Hooch' mmum

i case of 20 cultures, The mice im all the cases died,

The pathogenicity in case of rebbit and fowls were not
done 1n all the casesy due to nonesvailability of the fowls,
Hiowevery the pathogenicity of two cultures in fowls of two
strains considered to be more pathogenic along with its
pathogenteity in rabbit showed that one of the culture

fiot 38 isolated Lrom a case of coligrenmloms was pathogenie
for rabbit as well as fowl wherons the other cultufe Nosss
vas only pathogenie for rabbit but not for foul.

A ease of coll granuloms was encountered from
the pootmortem cases from }‘cmtm Peultry Parm, The
vhole intestinal tract wes ﬂam small granulomatous
acdules, The liver vas m th arfected than the intestinal
tract, Thore yeRSNerbnulon m: fiodules of the size of
about 8 to 18 M.{Mmph lios 6) throughout the surface
of liver, These nodules gave tuberculous appearalies, The
intestines were showing acute congestion. The pure culture
of Z.00ll vas Lsolated from the liver and the Intesting.
The culture 4n & dose of 1 ml of tho 0™ of 18 hours
old broth culture and a plece of the affected liver aﬂ:ei
tritration with sterile normal saline solution was
inoculated in the dose of 0,6 mls I/P into two mice in
each cases In both the ecases the mice dled, and culture in
pare form wes isolated from them, The culture was further

-~

..
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inoculated IV into rabbis which succumed to the infection
in 48 hours, Two fowls were given 1 ml, of the eulture S/0
whereas two fouls Were given the culture 1 c.cs directly
into the erop for 3 duys consecutively, The fowl
inoculated SA dled in 48 hours and the fowl given
culture orally died on the Sth day and the pure culture
of Dol was {solated though the typieal lesions of the
disease could not be produced, The result of the phage
typing and antiboitic sensitivity of the culture is ag
under te

LA48LE M‘ Z=lis

wsx.r SHOWING THE ANTIBOITIC SENSITIVITY OF
\  CULTURE NO38 (COLIGRADLOMA)
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POEUDOMONAS ,

R e i sty

In all 76 strains of Pseudomonag were isolsted
————
from the different reglone of gastrointestinal tract
(Table Fos 2Page Nos72 and Table Nosd Page Hos 73), M@
reglonuise distribution was as underjee
W a) Anterior regione 6
b) Posterior regione 9
a) Anterior regione 19
33 b) Posterior regions 42
a) Healthy fowlse a
b) Diseased fowlse 10

The isolation of Pseudomonas from gifferent

sources has been tabulated in Table Not 8,

L&48LE Nt B

TABLE SHOWING THE ISOLATION OF PSEUDOMONAS FROM
DIFFEREND SOURCES,

il

y fPrivate Poultry §5laugh
| Parm,

' 4
e R SRR
Disenged or 18 4% @

3.M f?}’- o 28 —-/
Cloacal Swabs, 8 10 -
B e L e t— e o S R S -




s 87 0

From one Private ouned Poultry Parm the
Pseudononag m&&n was isolated as the cause of

wortality in the fowls, The farnm having a flock of about
900 birds had o mortality of about 10-15 birds daily. The
Lsaudononas asriziunsa wes isolated invariably from each
o250 Ho particular symptom was shown by She foud except
separation from other fovls and shoulng febrile condition,
There was & lose diarrhoea also. The fowls showed watery
dlscharge from the beaks. The infection was seen in fowls

of different age groupss The layers as vell as nonelayers
wore affectody infoction being more prevolent in case of
ehicks than in adults, Opn postmorten exsmination not much
of leslons vere seen except enteritis and congestion of the
different orguns . Petechial haemorrhages were also seen on
the liver and kidney. On opening of the intestinal cenal
yellowish viseid fluid was seen, The culture ozhidbited a *
great veriation in their motility.Pigment productionyeultural
and blochemieal characters as shown in Tablo Nos D(Page HotB8),

Figment production was observed by the following
method, A few drops of Chloroform were added to the ager slant
which turned fnto blue, On addition ol‘.ﬁcl the colour of the
ilquid chenged from greenish blue to red, showing the presence
of Fyocyanin. When the serum liguefaction was done the pigment
production changed the colour of the serum plates to greenish
blue, The same thing happened when the gelatin wes liquefied

» g
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by the organism, Excopt the fermentation of glucose and
to some extent maltose the orgenism did not ferment any
other sugar, Indole was not produced by most of the steatns,

Gelatine uqmtaetmm &8 1006

mmm o TP tdnay
Plgment productionse
Browne 26 4k
Yellowe B8 B8l
lo pigmente 27 oo
Glucose formentations 52 : 174
Haltose producticne 10 11,56

ligtrate reductions 88 1008

The cultures from the Frivate Foultry Parm wers
tested for their pathogenieity in hhoratezy animals, Side
by side two cultures selected at random from the contru

—

ﬂ*“a‘



Poultry Farm and Slaughter House were also tested for their
pathogenieity, The culture in ease of Central Poultry Farm
vere nobespathogenic whereas the mice inoculated with
cultures t'm Frivate Poultry Parm succumbed to the
infection within 24 hours and pure oulfure could be
collected which on mthnr inoeulation into the mice proved
fatal, Tvwo guineaplgsy two rabbits inoculated with the
culture succumbed to the infecticn within 48 hours. In one
case the guineaplg died within 12 hours, Two fowls each
wore given I/V and orelly 1 e, of the 18 hours old broth
culture, orel sdministretion was continued for three
successive daye, In case of fowls inooulabed 1/V the death
ocoeurred uzm 43 hours whereas in case of oral
adminlistration the fowl died after four and five days, In
both the cases no specific lesions could be ohserved

except enteritis in case of fowls with oral Lncculation,
Two rabbits kept in the coge here the fowls inocculated
originally with the culture were kept also packed up
finfection and dled after shouing typleal symptoms,

Ihree antiboltics Dihydrostreptonyein Sulphate,
Penicillin G, Sodium and Neomyoin were tried with the
usual disc method, the results vere as per Table Hot DeA
(Page lios 00). '

Dihydrostreptomycin Sulphate was active against
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the culture Neomyein also had some sctivity whorons Penieillin
was inactive against the culture,

&4 L5LEHQtgdehe

In case of Penleillin the concentration eof
antiboltic was 80y 100y 260, 500 L,U.instead of 10, 254 50 and
100 megm, ‘

The Salmonells could be isolated from Shroe enses
onlys. All the three were isolated from the cnse of the
posterior region of the gastrointestinal tract from birds
from the Slaughter House, The reomaining specimons vere
negative for the organism, The colonies fron Brilllent green
agar vere subecultured on the plain agar slants. The genus
Saluonells wos identiffed on biochemical tests.lhe eultures
formented glucose (with acid and gas production), mannitol,
duleitol and sorbitol.They falled to ferment lacliose,sucroses
edonitol and raffinose, Cultures were 0.5 positivegoitrate +ve
MR + nitrate +ve and were negative for gelatine VP and indole

produetion,
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ihe cultures mdw lysis with plague method
when '0%) phage uns used, Though the extent of lysis was
not very much well marked yet the lysis could be appreciated
and could bo classified as ++ (Jemie confluent lysis)s, The
cultures were tentatively typed as Jaluonells and serologieal
typing cculd not be done simee She cultures were isolated
in the later pert of the work and attempts o obtain sera
were not successful,The eulture has been mainteined for
further study and serotyping and species typing in some
recoznised laboratory, '

The cultures were pathogenic when inoculated
S/C into two mice each a dose of 1 cece of 16™ hours ola
broth culture,

& FUTIENRLL.(CIIRGRACIZAL «

Fifty stralns of H. fruendii vere isolated from
different roglons es detailed in Table lions 2 end 3 ( Page
Host 72 end 73) and they wore identified and typed om the
basis of the morphological characters, Zhe strains fermented
glucose, mannitoly sorbitol, duleitol (mot fermented in 10
cases)y lactose (14 otrains not fermented). The strains were
indol negative V.P, negative M3 +va Citrate + H,5 positive
and Nitrate positive, Three of the strains were indole
positive, All the cultures did not liguefy gelatin,
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| “ere one of the most coumen inhabitants in both
the regions of the gastrointestinal tract in healthy as well
as diseased group. This group of organism was nlso lsolated
from the facces, The plain broth having acetic acid with
dowered pil end showing growth were streaked on De 'Man, ;
Rogose and Sharpes medium mtu. The pure cultures were
isolated. The cultures were identified on the basis of
thelir morphological, cultural and biochemionl reactions.’he
organisn was isolated from 60 » 758 cases of spoeimen {rom
healthy as well as diseased fowls. The isolation of the
organism from fascos also vwas similar,

in all 113 cultures vere isolated from the
different regions, The distribution of the Slashvlocacct

according to the region and source has been tabulated in
Teble Ho: 10 (Page Nos 03)s

On the dbasis of plgment production the straius
of dtamizlocoosd were identified as Stophvloescous aurgugs
53 streins, Staph.albus, 57 and Staphecitreus 23 strains,
Excopt one none of the strains of the group Staph.citrous and
Staph.albus was coaguluge positive, in case of Stapheaureus

out of 69 strains, 23 were coagulase *Ve thus were grouped
as pathogenics, The alpha « beta type of hoomolysis was

seen in the case of 80y 4 and 3 etrains of Stagh, pureus,
albus and sitseua, 20 strains of 4. aupsug, 4 strains of
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TABLGE N0~ lo.

t3 TABL: SHOWING THz 1Z0ION-18K ISOLATION oF

STAPHYLOCOCOE. 13

s —— O

Healthy - Central Poultry Privete  Sleughter
Farm. Poultry House.

Fowls, T TR

s,

nege A 5 7

Yost . :

‘j\'ﬁs ® L 5 b
bead ARt . 2 ; 10 11
Fowls. HReg.

Post, 10 12 17

Reg.

Henlthy 3 5 x
Closoal ; ,

A‘iﬁﬂbs ™
Pisensed 4 6 x
| Vs 43 39

l

LI4BLE B 1.
TABLY SHOWING
THE (CTIVITY OF HASMOLYSIN, CO:0ULASE PRODUCTION
A\ND ~

MARNITOL FERMANT(CION BY ST:PHYLOCOCCT,

Type of Not of Yisnnitol Cosgulase Production of Haenolysis

organi- strains positive positive. —
BRe isolsted -ﬁpka Betg Alpha

&_.ao
S.oureus 53 20 _ 23 - - 50
S.plbus. 37 4 1 - - I

S.Citrous. 23 2 - - - 3
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Staphealbus and 2 of $taph.oltreng vere mennitol positive.
The pathogenic strains (on the basis of the gvagulase
mQatim) vere all oxcept 2 strains isclated from the
| disenscd birds (postorior region) and in 9 coses from the
cloacnl swabs, Only 6he strain which was cosgulase positive
was isolated from the anterior regions Zhe two strains whieh
were isolated from hoalthy birds were from the anterior
region, “ '

The results of the three tests, viz.y Mannitol
fernentation, mgnmu production and hoemolysis are
illustrated in Table Hod 11 (Page Fos 93

48 strains of Miarcengel wore scon from difforent
‘regions The cells of !derocodel were large sized, mainly ovold
arranged in pairs, tetrads or irregular masses, lost of the
straing were Grom positive but readily lost thelr characters
All the 48 strains were catalase positive, ldentification upto
specios level was not earried out, The genus characters were
studied, The cultures with slight wvariation were nogative for
indoly Hitrate reduction, Gelatine liquefaction, milk
coagulation, lactose wos not fermented whereas mwm,aucmm'
and mannitol were fermented, Ammonia production was positive,

The number of migrococel isolated was more from

the posterior region of the diseased fouls than Mal.w.
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TABL B O 13,

Tt TABLY SHOWING THY RYGTONWISE DISTAL -
; OF STA"PT0COOST. 1= ABUPION.

SO
Region o Colleotion | -
- Privete Pieughter House
Youltry Poultry .
: g 9 Farm.

- 2 - k
Heelthy i2 MLl 10
Bird.

a:. . 16
Qarcasse (i 20 i8 Nil
g Of region. .
the ST
| discased Pegion, 24 30 N3l
-—slrno
nloncel i8
Swﬂb-
iseased 16
1.0 85 U= 98 64 26
SIRLPLOLUGGL o

Out of the 180 straing isolated GO strains woere alpha
hoemolytic and 47 strain: were beta haemolytic, The rest of the
stroins wore found to be none hasmolytic, All the straing were
negative for catalagse test, Out of the 47 beta haemolytic
streins on cultural and blochemionl charncters 20 were typed as
Str.pyogens. Theso cultures ferasnted glucosey naltosey suerosey

trehalose, lactose (by 11 cultures) salicin (9 positive), These
wore negative for sorbitol, and arabinose sodium hippurate was
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not affected, The 27 bete hoemolytic strains formented

glucose, maltose (only 14 strains) lactose sulicing sucroso

and sorbitol (11 ceses). These were negative for mannitol and

trehalose, The strains were grouped as Str.gocepidomious

Crowth in milk agar containing 6,59 sod chloride in case of
us strains was

ALALE HRe 23,
SHOMTHO THE GHARACTERISTIO DISTINOUZSHING CHARACTERG or

charactors, v o
loenolysis Beta Beta alpha
Qogﬁ :gm.@ “ - - sl *
iitmas milke * e e *

rolyua of Sodium

pparate, - . -
Anmonia production. + » -
Glucose, * » *
Haltooe. * P 4 *
Lactoses - - * +
Saldoin. * * +
Trehalose + - -
Sorbitol w 3 o
Hannitol, - - *
Suerose. : ; _* > 3
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The alpha haemolytic strains which vore identified as
Str.fascalls were giving all the positive reaction with the
Sugars used in case of two other organisus (Str,pyogenes

and Six.zocenidemienslescopt sorbitol which as negative in
this case, Growth on milk agar medium which contained 6.8%
of sodium chloride was also positive, 40 streins out of this
67 stratns liquefied gelatine hamee wers typed on Sir,
faccalls Var liquefaciens, The remaining 25 strains did not
liquify gelatin so they were typed s Shr.fossalis out of
thie strain 20 were fdentificd s Str.facefum with the help
cheeldng heemolysis op horse blood ager where the Sfp.fosciug
gave alphe heouolysis whereas Strs faocalls did mot give any
hgmolysis, The WWa straing vere not preserved es
they vere giving va'r mtabu charcoters,

The nntmwa isolustion of Jfraptococel hes
been reprosented in Table liosla,

The chief distinguishing characters of the
three types of Stuptsgooccl isolated are summorised in lable
NosldfPage fos 96),

in all 34 strodns of Proleug wore isclated fro; ¢
the different regions as shown in Table Hos 2 and HfPage los
73 end 73)+The stroins wore fdentified and differentinted
with the help of blochenical characters visey Monnitol,
maltose, gelatin liquefactiony Indole production end
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eitrate utilization, urea decomposition, 7he results
shiowed predominante of Fr. mwt but the strains of

Zroteus rettgery and Pr, velgaris were also found, The
biochemtcal typing was done according to the Table Hotld,

L4805 bos 28

ZADLE SIDWING THE DIFPERENTIAL CHARACTERS OF PACTHUS SPICIES.

L crutekshank, Medieal mmmolosyi

Substrate, ! Pr. is Pramrgzmn i Pry rettgoris -

sanaitol o ‘ -
taltose * - -
Gelatin + - -
indole + &
Gitrate - -

e AP

According to the above biochemical
differentiation the isvlation of the ‘Egtaue gtrain vas
in the order of Proteus mor morganii 20 euzeuras, Protous

rettgori O and Pr.vu vulgaris 5,

Two cultures selected at random from the
Froteus morganii were pathogenic for mice when inoculated
at the raté of 1 ml, The nice dead within 48 hours and the

cultures were isolated in pure form Lrom the iuoculated
mice,
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Agsociation of different bacteris to the enterie
infections could be put forth only whems the normal fiora
of the gastrointesticel tract is studied in conditions of
nealth end disense, The digostive systen alonguith She
respiratory systom is conneeted with many pethologiesd
donditions, Mony orgontsus which forn the normal bmeterial
flora of the gastrointestinal tract ere alse assoelated
with the pathologleal counditions directly affecting the
intostinel eanal, A clear demareation betveen Honepathogenlc
and pathogenic organisms cannot be made till the
pathogenteity of the organism i testod in the laboratory
animals. So in the ease of the present study an attempt
was made to identify as far as possible the organisns on
the meximunm avallableo differentiating choranctors, In
certain cases the pathogentelty of the culture was studiod
in mice wheroas in few cases 1% wos aleo studiod in fowls
and addition to rabblts and guineaplys.

Escoll 18 widely discributed orgsaisn cuong

* varioties of animals, birds and men, It s the predoninant
orgsnism in the intostinal eanhal galning its eatry
fumediately after birth, in the present study G5.coli was
observed in & percentage of G0 to 70 porcent in healthy

as well as disessed birds, in case of cloaecsl swabs from
heslthy and diseased birde the percentage was more or loss
samn,
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saue, the results vre in confirsation to the reports of
S&ith and Crabb (1961) and Swith (1966) who also pointed

out the predominance of the eulture in She normal intestinal
flora end fasces,

during the poutine isolation 38 cultures out of
She 48 cultures of L.cold which were tested for pathogenieity
proved pathogenie on inoculation 1n%o the whise albine nice.
The eultures were collected from the cases apparently
showing the losions of acute enteritis, This is in
confirmation to the £indings of many workers who have
reported the pathogenieity of the F.guld culturol{iabho-1963).
Hardy (1964), in Bihar also Z.gnil hos boen sssoclated as
the cause of “"Coll septiceemin™ by Sarkor (1966) in one
of the Private Poultry Farms ouned by ¥/ ilsco Private
iL%ds The view in the present study only differs from the
findings of the above workers to the extent that the
strain was found pathogenle not only for young chicks but
also vas equally affecting adult fovls, Javis (1998) has
deuonstrated the disorders dus to this orgunisu pertaining
to digestive system in healthy, weak fowls, Iho question
arises whether the fowls were weak due to the affect of
the infection of organism or due to any other effect,

A onse of "Coli gramulomoVliljarre’s disocase)has
also been reported in the present study from one of the
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fowls in which tubereculous lesions were found throughout
the intestinal region and liver, This is in confirmation
to the meny reports of the similar disease like Weakwan
(1948), Kohlar (1957), Joubert gt al (1964), Fronm India
elsc Iyer g gl (1968) have reported the disease, The pure
culture isolated from the ouse proved pathogenie for fowls
when intravenous, subeut and oral sduinistration was
giveny yot the organism could not produce the typleal
lesions. The atteupts to preduce the typieal lesions by
the innooulation of culture has falled in the hands of
different workers 1ike EKohlar (1257), Joubert of al(1964).
Various arguments have been put forward by different
vorikers for the factors which initiate the organisss to
assuse the pathogenic role, Wolossyn gf al (1964) held
Vitanin A deficlency responsible for tie orgenism to sssume
a pathogenic role, Minett (1948) associated grouping
together of collvepand the extreme climetie conditions to
the causation of white seours in oalves. Quershi (1957)

put forth the stress factor, Cocoidlal infection as a
prelude to the disease was the factor advoeated by Savroo
(1963), in the present case the spoocimens were collseted
from the Farms which had o fixed schedule of feeding in
which enough of minerals and Vifeumins wore added and
chances of feeding errors and Vitemin deficloncy was less
though eould not be complotely ruled out, Stress factor

can be more attributed in this case as the whole colleeotion
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of material was done during extreme hot weather when the
mereury stood at about 108 120%, The birds otherwise
were also showing signs of heat stroke and mortality was
more or less daily found, Parasitie infestation could
also bo attributed as one of She causes, Heoping all the
hypothesis in view, the stress, grouping of fowls together
and feoding errors along with parasitic infection could
play as the predisposing causes for the J.gull essuming
pathogeniedtys H.oally 1€y vas the ouly eause for the
formation of granulomas then thore is no reason to believe
why the same culture which has been isolated from o case
of Coli granulomea should not m the typleal lesions
when lnnoculated into the susceptible host w= fowle

Iin the prasent study IMWVIC reactions wers *tee
which corsesponded with the INMVIC reactions recorded by
Charter end Taylor (1962) Bwing g al (1986) Wilson end
Hiles (1058) and Hees (1960). All the cultures fermented
glucose with or without ges productiony lactose arabiliosey
and mennitol. The eulture showed a groat varlation in the
formentation of sucrose, salicin, raffinose and duleitol
and thus the cultures could be devided inSo 80 different
boichemical patterns as shown in Table los 4 of the ‘
Result portion, There was no correletion between the sugar
fermentation pattern of henlthy or diseased fowls. &
boichemical pattern showd by & Dobspathogenic stradn was
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slailer to anothor one from the pathogenie group,Similardy
no difference was observed in the bolchenical fermentation
pattern efeo the isglates from anterior or posterior region.
Hore number of eultures from the diseased group formented
duleitol speclally those isolated from the posterior
regions the percentage of the duleitol fermenters in the
posterior region of the diseased fowl was 588, Out of the
38 pathogenic cultures 52 were found duleitol positive.This
confirms the result of Harry and Chubb (1964) who attributed
duleitol fermentation to the pathologionl activity of the
strain, The fermentation of sucrose could however not be
correlated with the pathogenicity, Che inereased number of
duleitol fermenters in the posterior region could be
presused to e due to the fact that enteritis was more

pronounced in the case of the posterior rogion than the
anterior one.

oo bacterio phage typing of the organism 1t was
found in the present study that no differentiation could
be laid doun as %o the particuler grouping of the phage
sensitive henlthy or diseased fowlm, Strains from the
healthy as well as diseased group wore oqually sensitive
to a particuler phege similorly no phage vwas seasitiy
specific in its lysogenic activity on strains isolated
from anterior or posterior region. However it was observed
that move munmber of strains in the present stwdy were
typable by phage T4 and Ty than other T series phages.ihe
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fhis way be due to the fact that a particular phoge
might have differed from the other by means of asecquired
phage rosistance by contact with difforent phages 4in the
fie1d Suith and Chrabb(1956), Untypability by porticular
phage by a particular group of etralns isoleted from
specific rogion is in confirmation to Ghe findings of
“mith and Chradb (1986) who found Shot all the S8 phage ‘
types found 1 seouring calves were also found in healthy
calves, " |

The antiboitic sensitivity of the culture was
tested by six entiboitles viz., cchvomyelny neemycin,
dihydrostreptomycin sulphate, furedentin, sureonyein and
ledermycin with dise method. The resistence shown by
varjous strains to different antidoliies was in the order
of 16,6 percanty 19,1 peresnty 20,1 percent, 22,6 parosnt,
24,5 percent and 26,2 porcent respectively, The resistancs
shown by the cultures to the antiboitic 1o due to the fact
that the fowls had formed resistanee to the antiboitics
becouse of the addition of antiboitic feed supplements in
the different feeds end their constant uses resulting into
the resistance of the orgenism, Corey end Bysmes (1963)
have isolated antiboitic resistant strains,comserclelly
processed chickens were the sninels under experiments,
These chickens had been fed on antiboitic feeds, The
proseuce of the resistant strains gives cenfirmation to
the vork of ‘Smith and Crabb (1966) who isolated 11 H.gald
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strains resistant to Streptomyein and two to Aurcomycin
and Terramyein, The polnt is more elesr on perusul of Table
Bot 6 in the present study, The antiboitie resistant stvain
were found more in the cultures Loolated from the fowls
which had been given antiboitie feeding whereas the nunber
was much less than the feed was not haviug any addition of
antibodtic feed supplement, The ratio of resistent straing
from antiboitic fed fowls and nomeantiboltic fed fowls in
S0mo case was to the tune of 3 & 1, These results are in
confirmation with the findings of Ingram af al (1968) who
observed strains veststant to Pesielllin and Aureomyein
more in the ouses of calves when they were fed antidoitic
alongwith milk 4o their daily feeding schedule, The enly
variation vas observed in that of the Dihydrostreptomyeln
Sulphate which was more insctive in noneantiboltic fed fouls
than those of the antibdoitic fed fowls, The reasons oay be
due %0 the individual resistance of the particular fowl.

Bo correlation could be had as to the resistonce of a
particular culture typable by a particular phage and its
sensitivity or 1%s resistence for a particular antiboitic,
The etralns resistant to the same antiboilic wem rocovered
from healthy as well as diseased birds, Similarly there was
Bo eorrelation between the isolates from the anterior region
oF posterior reglon for its antiboitic sensitivity,



.ﬂ‘ 108 s

SSEUDGHONAS tww The ausoelation of ~aldenaung wlth the
pathogenicity in man animels and birds has been woll
@stablished. It is no longer the 0ld blus pus orgenism.its
assoelation with many diseases in animals and birds arve
known world wide.sad Essex &L ad (1930) rveported its
isolation from the Birds dying from a flock of about 400
“hite leg hown fowls,

in the prosent investigation w was
isolated from 72 cases, Its lsolation from healthy ecases
was only 18%¢ whereas the fsolation was above 388 in case of
disoased fowls, Most of the isolations i{m the eanse of
diseased group wers dons from the cases of mortality in a
Frivate Poultry Farm ( mortality wes 10 « 15 birds por day
in & floek of about 500 White Leg horn ond Fhode Island Hed),
The affected fowls were showing apparently aecute enteritis
and congestion of the viseernl organs as detalled in $he
fiesult Chapter, The very high percentage of the organien
in the disessed group in ecomparison to the healthy group
gees a long way in proving the pethogoniclity of the organism,
The cultures were found to be pathogenic to mice,guineapigs
and fowls, The association of the organism with tho patholos
gleal Mﬂmn in fowls have elso been reported by Calaprice
(1968) Veladso (1961). They reported the prevalence of the
organisa in young chieks only, The findings in the present
study differ from thelr views as to the fact that the
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fouls of all ages were offected and on testing thotr
pathogenicity it was observed that the strains were pothoe
genie to the fowls more then twelve weeks old. The pathoges
niclty of the organism con be woll assessed from the faot
that the two rabbits kept in the cages which were previously
used for keeping the Issudomoias innoculated fowls died
showing very charaeteristic symptoms of tremors and
copvulsions, Pure culture of the organism could be isolated
from the heart blood of tho radiit on postmorten examimation,
The droppings and the contaninated lefteovers were the
probable cause of infection, This is in confirmation %o the
finding of Prasad gf sl (1968) who hewe shoun water to be
the source of infection in the cenlves dying of Poeumonia

due to Psandouppas infections.

The organism wns fsolated from the Brilliant green
agar plates which were used for the isolation of Salmonslla.
These plates contained 16 mg.of Sodium Sulphadiasine to
prevent the growth of unenccessary growth of contaminents
including the Lsgudomonage. Their growth in Shose plates 18
contradictory to the finding of Galtca gk al (1964) who
have suggesSed the addition of & to 16 mg, of Sodium
Sulphadiszine to avoid 1ts growth. :

The organism was found resistant to most of the
antibeitic used 1o case of L.00ll oxcept Streplomycin and
to some extent Hoomyein., This confirms the results of meny
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workers, Thelua gk al (1966) have reported Hobs serotype
890911 ead 1 from 808 cases of human and animal sourees.
Serotype 8y 3y 14 (Sandvik, 1960) vere isclated from BOS
maermmms;a,amarmw casas of human,
animaly plent and water ond milk, The above report shows
Shat Hobs serotype ¢ &s zove comson 45 human belagsguninsle, _
plants, vater and milk which necessiiates the thoreugh
lnvestigation of the humengonimal, ond oven isolates.Since
the organisa hes been associnted with many husan end enimal
infections o thorough Anvestigation in the possible
correlasion of the Peagdogpons steein from animed origin
with the Praudiipunug fsolated from husen beings and vieo
versa will bave a long way keepdng in viev She zoonosis
agspect of the problem,

SALNONELLA Vewtnt of all the samples examined for the
isolation of Saluopells ooly three cases geve o biochemical
reaction. Bihar State has yet been free from the Saluonsila
as for as pouliry salmonellosis is concerned, In the present
investigation also no Saluonalls could be iwmolated from the
specimens collected from the Cestral Foultry Farm,Eovever,
the cases suspected for Salmouslls genus were colloeted
from the local Slaughter House, The culture gave all the
blochemical patterns but 41l a thorough cheeking by
serotyping is done the strains cannot be definitely grouped
as Salmonolla. hough a very weak type of lyeis which could




made as the phage was very old and had been received in the
laboratory quite long bacik, The cultures are being maintained
and arrangements for their typing in a Pecognised Laboratory
are being made. It is suggested that a thogough investigation
and survey be made in the local Farms at times eo that the
infectionsif anyyany time could be immediately dlagnosed and
prophylactic measures taken to keep eho Farms free,

Wtummg the course of present study the
Streptococed were Lsolated from 40% of the hoalthy fowls
whoreas in case of dlseased fowls the percentage of more than
§7%. Similarly the Siraptiocpoct were also isolated from 65§
or more of the cloacal swab(Table lios 2 and 3 of page Not72
and 73). This confirms the findings of(lev and Briggsfl956),
Barnes{ 1958)and Smdthf 1966 )who showed the predominsnce of
the organisam in the morual flora of gastrointestinal tract
of poultry end various other animals, The Jlraptpcgoci which
is a normal iohabltent of the tract has also boen associated
with many pathologleal conditions. 27 strains of Deta
hanﬁlﬂlc strains of Gtreptococcus socepidemicus were
isolated from the posterior part of the alimentry canal of
the fowls, This confisms the results of Agriai (1956) and
Sato (1960), They isolated this organism from youag chick
vhereas in the present study the orgenism were found .
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-
@dult fowls alsos Their presence in the body of the fowl
could not hold them responsible for the causation of
indirect disorders or septicaemic infecticns as the
isolation was also done in the ':mae of apparently healthy
fowls, Other factors must be theré to excite the organism
in taking up the pathogenic role. As discussed eariter
the collection was done in summer months and the heat
might have acted as the predisposing cause. Secondly,the
orgenisms were isolated in combination with meny other
organisns like Pseudomonasy EHecalds Stashylacacci end
Migrococoly no definite idea could be had whether the
strain was pathogenic or not. Its pathogenicity in fowls
and mice was not done for want of animals, SGr.fagcallg
Xar Aiguatacians ves aiun, isclated from the cases
appareatly showing enteritis, The same was isolated from
the cloacal swabs from the disessed birds. Gross (1962)
also isolated Jfrx.fagcalis in combination with Staph.
aureus and pogtmurells. Agrimt (1966) isclated the game

in combination with Zir.zooeapidenicus in cases of mortality
in fowls, The isclation of the different strains of

2iraptocoecug in the intestinal canal though a normal
inhabltant should always be looked for the pathogenicity
since the clear demareation cannot be drawn between the
pathogenic strains afid non-pathogenie strains, Their
presence in the normel as well as pathologleal conditions
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throws a challenge %o the iovestigator regarding their

pathogenieity which could be confirmed only by innoculation
of laboratory animals,

- SEARIMILCOCCI tweThe presence of this organisa in the
intestinal tract end cloacal swabs was mach less as compaired
to the iLrepkncnocis The presence of Stashylosacch was 208
in the specimens which confirms to the results of barns
(1958)y Smith and Willlams (1961) who have shown that

their number is less as compaired to Stroptncocel. The
Stashvlacaoed isolated from the diseased group of fowls

was more than 42% which indieates their assoclation with
pathologleal conditions, These isolations were also made
from the cases which had apporent enteritis.The Jfaphviocaact
has been sssociatod with the mortality in fowls by Mondini
&t ad (1959), DalSanto (1989), It has also been asscciated
with cases of food polsoning in men after consumption of
Staphylococoal infected food, The present study twenty seven
strains of coagulase positive Staphylococel were isolated,
The rabbit plasss was clotted within ome hour in case of
most of the coagulase positive cultures only in few cases
the plasme took more time to be clotted but pever wore than
12 hours, Since the coagulease positive Slaphvlospgad are
considered ns pathogenic strainm (Cruicshank «1937 and
Christie and Leoghe 1940), Sheir presence in the intestinal
tract along with their increased pumber associnte them to
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the mhqem.mr which hos also beett reported by DalSanto
(19562)and Gross (19688), Its vssociation along with other

Organism 1iké Streptococcd, Fasteurella in the causation of
pathological conditions has alroady been discussed in

. QCOGCUSt= 34 vtraine of Proteus and 48 strains
of Mlorococsd were slso isolated, These organisns renain as

& Donepuiiogenie organisms in the alimentry tract of men,
birds and enimals and may act as the predisposing conses for
the other orgunisms who may not bo so pathogenic to cause

the disecase otherwise without any predisposing factor. The
Froteus specles have beon assoeiated with the gastrocnteritis
eases in animalsy birds and men, The predominonce of Froteus
sopcoAl sssociated with the gastroenteritis as 1t has alveady
been proved as the cause of enteritis Ly Rouss (1998), The
Erotens sakigerd which wos originally isolated from the cases
of cholera in chickens by Restiglan and Utuart (1943) were
also isolated in this ease, Ivo cultures selested at rasdom
vhen inaceulated in mice proved pathogenic. The cultures

might be ascoelated with gastroentoritis but no further work
was done on iG.

WL Lidd vThe Lactobaellll were isolatod frow more than
60F cases of the speeimens, This confirms the r!.nds.ngc‘or
Gmith and Crabb (1086) and Smith (1965) who have shown their
presence in the nommsal flora of the intestinal traect and
faseal material since they are nonepathogenic orgonisms of
ot much of importence on pathologleal aspect no further
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work was done,

From the perusal of the literature, resulls
and discussion it becomes olear that the orgenisms found
in case of healthy and disessed birds were more or less
the same except the difference of their total strength.
All these organisms remain as a norsel inhabitant of the
gut but on getting some congenidal factors like stress
weaknessy food errors or grouping together, individuslly
or collectively, change the rols of the srgaatsm non
pathogenic normel inhebitent to the pathogenic ome,tater,
food, droppings and lefteovers are presumed to be the
vie medin of infection and the absence of a pathogenie
organiss may nRot be takon as granted for times together
and o occasional cheeck will holp reducing the mortality.
The mﬁmmc&uy test in laboratory animals of the
reprasentative isolates will help in the diugnosis of the
pathogenie role of an organism which otherwise might not
nave been & common pathogen. As 4n the present investigation
the Pseudomones could never have been taken as the couse |
of mortality in the floek Af the pathogenicity test was not
perforned, The antiboitic sensitivity of the Lsolates will
ve helpful to be tested before a partioular treatment,
prophylactic or curative is takon up, iu‘.nue the organisms
show their individual veriation towards their behaviour
towards a particular antiboitle.

R
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SUSUNHARY 1.

bDuring the course of present study the
bacteriological examination of 570 samples from the
gastrointostinal tract poultry was carried out, These
included 200 samples from the cases whiech had died due %o
Baknown causesy 120 samples from the healthy birds and 850
closcal swabs from the fowls, The collection of the
specinens was done from three different sources viz.,Central

Poultry Farm, Patba, a Private Poultry Farm asd the loeal
Slaughter House,

Specimens were collected from the anterior
region ( Proventriculous snd glazard ) and the posterior
roglon ( the whole of the intestinal canal upto its
Junction with cloaca ) and the total number of grganicms
thus isolated was 881 from the gastrointestinal tract and
158 from the cloaeal awabs,

Most predominant orgenism was S.gold which was
isolated from 66 » 75 percent of the samples inm healthy
ond diseased fowls, Hext in order were Jostohaollll 62«65
percenty SERanincogcl 49.6 « 57 percent, Jhaguvilacoccl
2048 = 42,5 percent, Repndomanas 12 percenty, K.Lruandid

® = 16 percent, Microcpcous 9 = 18 percent and Erataua

1 » 18 percent, 16 porcent to 20,8 percent of the cultures
eould not be typed. The position of the orgauisn from the
cloacal swabs was also more or less similar,
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4 case of Coli granuloma was also observed
Trom the Central Foultey Farm, Patna, The strain thus
isolated proved pathogenie for micey rabbit and fowls,
The efforts to reproduce the typical lesions in fowls
did not meet success,

38 out of the 48 strains of . goll isolated
from the cases apparently showing the lesions in severe
eqteritia were found to be pathogenic for mice. Lo
correlation between the pathogonicity of a culture,its
biochemicel pattern and phage seasitivity and Lts origin
were found, 84 percont of the specimen isolated from the
posterior region of the eases showing enteritis, were
imleitol fermenters, The correlation of the pathogenicity
was studlied,

Un Bacteriophnge typing of the cultures 180
strains out of the total lot of 836 eould be typed by
the different 'I? series of the phages, However, o
correlation between the pathogenicity of a particular
straln and 1ts sensitivity tovards a specific phoge
was found, Nore mumber of straing could be Syped with
T4 ond Ty types of phages and the least nunber of the
strains were sensitive to the lysogeniec setion of Iy
phage,

iho streins Lsolated were put to the entiboitic
sensitivity against six antiboitics viz.s Aghronyein
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Heomyeiny Streptomyein, Furadentin, Aurcomyein and
ledernyein, Achromyein, NHeouyein and Streptomyeln were
sensitive to more cultures than the othop threeyvhereas
M!ch and Ledermyein showed a great susber of
resistant strains, The resistant strains were more

seen from cases which were collected from Forms incors
porating antiboitie feod supplements in their rations,
thus She fowls had formed a resistance to the actions

of the antiboitiocs, The resistance of fowls to antiboitics
has been discussed. | _

A highly pathogenie strein of Pseudomonas
8erizinosa ves isolated from the fowls in ome of the
Frivate Foultry Farms where 1% wos the cause of mortality
of an approciable number of birds, The isolated strain
was pathogenic to micey guineapigs, rabbits end fowls,
The strain showed resistance to most of the antiboities
exeopt Streptomyein and to some extent Neomyein. The
isolation of Pasudomanos from the causes of mortality
among fowls from Dihar has been reported for the first
time in the present study, Probebly this is the first
report of Ragudomonas infection in Poultry in India,

Salmonells was found absent from the Gentral
Foultry Farmy Patne, hovever, three streins wiich could
be identified as Salmonella on culturaly biochemical snd
sugar fermentation rmm wiag recovered from the three

cases of specimens collected from the local Slaughter
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House. The culturss are awaiting final confirmation
on serotyping and arrangements have already been made
with Dr, Joan Taylor, International Reference
Laboratory, London, who has kindly egreed to type
out the strains, |

110 strains of flsphvlochasl were also
isolated from the fowls and were typed as Slaph.auraus,
allug and gitrens. 28 strains out of this were grouped
as pathogenic on the bosis of thely coagulase production.

113 strains of Sireplocosal were isclated.
These were typed as SLX.Jyosenes, Siz.accepidepious

In addition %o all these organisms Lagiobagilli
erocaact and Eroteus vere iavariably found,

The type and number of organisms isolated
from healthy as well as diseased birds were same, The
presence of any perticular orgsnism in a diseased
bird could ounly be ascertained unless and uutill
pathogenicity was tested in laboratory animals, Ihe
possible factors for the orguaisns to gain pathogenielty
have been diseussed on circumstantial hypothesis, The
typing of these strains with public health point of
viev has also been dlscusseds
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