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INTRODUCTIORN

Tue present decade has seen a breakturough in the
poultry industry in this country. ¥ith the phenomenal exploi-
tevion in tue field of poultry economy, more modern and scien=-
tific metnods of poultry keeping has become populsr. At the
sume time, however, such metuods of intensive poultry keeping

haes exposed the bird to various bacterial and viral infections

which spread turough contact.

In India, about. 40 % of total bird mortality are
attributed to bacterisl and viral infection ( Waiduw, 1959 ).
Among the bacterial infections affecting tue pouliry uealii,
tue role of Esch. goli can not be overempuasised. & number of
pouliry health pfohlems may be aettributed to such tiny-
ubiquitous organism, as coli-granuloms, haemorrhagic-enteritis,
coli-septicaenia, egg-peritonitis, salpingitls, oophoritis,
and infectious arturitis. Coli-septicaemia is alone respon-
sible for tue 50 % death among the broilers (Gordon, 1961).
Besides sffecting a high percentage of desth, this organism
is reported to cause great economic loss to the poultry
industry by affecting tne weigint gains and puor carc«ss quality

of infected birds.

Leveral workers inverested im pouliry nealtih, have




1977

( VET. MEDICINE ) THESIS,

RAJENDRA AGRICULTURAL UNIVERSITY, M. Sc.

investisated and reported on tne Lscu. coli infection in
poultry (Hjarre and ¥ramby, 1945; Cole and Hutt, 1953; Edward
and Ewing, 19543 Barr and Curman, 1957; Quaresai, 1957; Gross,
1955; Gross and tiegel, 19593 Sojka and Camaghén, 19613 Savo;r,
and Pavlov, 19653 Nagi and Khanna, 19673 Prasad et al., 1967;
Gupta and iingh, 1969; Yadav and Malik, 1971).

Hesistance of Escin. coli to various antibiotics and
nitrofurans nave also been reported by -avov, 1967 and Butura

and Sasnleanu (1972).

It is needless to emphasize here that the effective
control of patuogzens depend on the eifective specificity of .
chemotherapeutic agents. Keeping this inview, for the fruitiul |
control of bacterial infection, sensitivity test of drugs were |

conducted so as to spotout toe most effective drug.

As poultry farming in the Binar Ltate nas galned
much momentum and the Esch. coli infection hss spread, taoe
present problem of coliform infection in Binar needs to be

tackled in a scientific manner.

Comprehensive effort hence has been made to study
the behaviour of Esch. coli in poultry and in causation of
various changes after infection in terms of loss of body
weigat, appearance of symptoms, gross and aistopatuological

cnanges.

#* %%
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REVIEW OF LITERATURE

. Escherich (1885) for the first time isolated Esch.
coli from & faecul sample of a breast fed infant and was of
opinion thet 1t was on exclusively saprophytic organism.ilowever,
tuls concept changed and thereafter tnis orgonism, besides
being considered & normal inhabitant of intestinal tract of
different species of animals and men (Wilson and Wiles, 1961)
has been implicuted as tne etiologicsl agent for certain well-
defined diseases wuicn included white scour of culves, cases of
cystitis, pyelonepuritis, navel-ill, and joint-ill, some cases
of mastitis in bovines, uterine infection of bitches and oedema

diseases of swine (Merchant and Packer, 1967; and Lovell,1959).

Tue list of diseases being caused by Esch. coli in
virious species of animals hss progressively been increasing
and during last decade or so, many workers have indicated about
its role in the causation of several diseases of poultiry which
include "coli-septiceemia™ (Edward and Lweing, 1954 Gross,
19583 Sojka and Carmaghan, 1961, =nd Gupta, 1963) § Haemorrhagic

enteritis (Wuaresai, 19573 Barr and Carmen, 1957);Hjarre and

Wramby diseases (Hjarre and Wramby, 1945; Hamilton and Consrd,
1958), Chronic respiratory diseases (CRD) (Wassermann et al.,
1954, Gross, 1956, 19583 =nd Glantz et al., 1962), and in
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cases of egg-peritonitis, sslpingitis, and oophoritis (Gross
and ciegel, 19593 Sharme und Singh, 1968; Gupta and Cingh,1969;
Kulkarni et al., 1970 and Pradman et al., 1973).

IEOLATION AND PATHOGEN IC ITY.

Hjarre and Wramby (1945) reported for tae first time
e condition characterised by tuberculosis like granulomatous
lesionsin tue liver and caeca of fowls. 4 pure culture of
mucoid Esch. coli was isoluted from tue lesions and disease

was produced experimentally by inoculating intravenously.

dpamby (1948) isol:=ted 50 mucoid Esch. coli strains

from cases of "coli-grasnuloma" in fowls.

Kouler's (1951) recorded 95 cases of "coli-granuloms|
out of 2,583 post mortem cases. Tuis condition was frequenily
seen in liver and intestine and other organs were less affected}
Tue reproduction of the disesse was possible by inoculating the

culture, however, oral administration had no effect.

Edward and Ewing (1954) reported thut 30 Esgh. coli
cultures were recorded from internal org:ns of fowls dled in
widely separated are:s in the U.S.A., which belonged to single |
serologicul variety 02 i K, KS‘ Tuis type of culture was
neither found among 200 cultures from the intestines of fowls
and other domestic animals, nor it could be found in the stools

of tue food handlers or persons suffering from diarracea.
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Quareshi (1957) reported that Esch. coli caused
faotel enteritis in two flocks of birds in West Pakistan
following New-Castle disease vaccination. The disesse was
reproduced by inoculating the suspension of the organism from
the suffering birds, the orgenism was recovered from 207 out

of 378 chicks with enteritis.

Barr and Carmsn (1957) reported an outbreak of

fatul-diarrhoea in a flock of 3,000 ten week old chicks in

which causal organism was LEsch. coli.

Gross (1957) recorded pan-opthnalmitis in chicks
associated with severe Esch. coli bacteraemia and subsequently

this condition was experimentally produced.

Hamilton and Conard (1958) reported an outbreak of
Hjarre disesse in two flocks of 2000 and 1000 pullets in waich
75 # of tne birds were affected. Generslised T.B5. like lesions

were produced and a mucoid, encapsulated Esch. coll was
isolated.

Gross (1958) reported that certain types of Esch.
coli were important complicating factors in chronic respiratory
disease znd other respiratory disenses. Infectioms tarough

serosals route were easlest and probsbly the natural one.

Gross snd clegel (1959) described egg-peritonitis
in fowls csused by Esch. coli. :

Pathak et sl. (1960) reported frequent isolation
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of Esch. coli in course of examination of yolk-flora of 100

dead chicks.

tojka and Carnaghen (1961) reported that Esche goli
Was constvantly isvlated from the internsl orgens, from the
cases 0f coli-septicaemia and 2 remarksble degree of serological
unliofnity was found among those isolates. The same conditions
were produced by inoculating the isolatves of Esch. coli

experimentally.

Gurumurthl and Panduranga Rao (1962) reported that
non-naemolytic strain of Esca. coli were isovlated from tue
affected birds, The strains were patnogenic for Swiss=-albino

mice md hzd a varisble patuogenicity for rabbiis.

Kulkarni (1964) isolated Esch. coli belonging to

different serotypes from coli-granuloma.

Iyre et sl. (1965) reported « granulomatous condi-
tion in fowls caused by Esch. coli in mucold phase. This
strain affected internal organs of birds,'particularly caeca

end liver. They could reproduce the nodules in the liver.

Narulah and Kuppuswamy (1966) reported a case of
coli=grenuloma from Bihar. They found lesions similar to

tuberculosis over surface of the liver.

tarkar (1966) reported Esch. coli isolated from

cuicks in one of tne farms in Bihur whico had high mortality.

Nayak, et 2l. (1967) recorded = case in a Rhode Islend|
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Hed Cockerel involving the proventiriculus, small intestine,
caeca, liver, pancreas, kidney, bone marrow and eyelids. Esch.
goli was isulsted in pure culture from affected organs and was

also demonstrated in the tissue sections.

Heller snd Perek (1969) desoribed the pathogenic
Esch. gcoli strains prevalent in poultry flocks in Isrzel. Cut
of 308 birds, 203 were examined which hzd characteristic
lesions of coli-septicaemia. The 267 patuogenic strains of
Esch. coli were isclated ond identified by biocuemical and
serologicsal metuods. The pathogenicity of strains was ascer-
tained by injecting the orgenism intraeperitoneally to seversl

groups of caicks.

Gupta and Singh (1969) isolated seventeen strains
of Esch. coli from 21 cases of egg-peritonitis in hens, of
these, £ifteen proved patuogenic for mice on experimental

inoculation by intraperitoneal route.

Butura and Cernea (1969) excmined 378 strains of
Esch. coli and found that hulf of tuese strains came from
fowls, chicks, snd embryos with specific pathologictcl condi-
tions.

Betitskii and Paniksr (1969) isolated Esch. coli
from broiler with septicaemia. Coli-septicaemis caused 10 %
death in 42 to 44 day old chicks but death was less common in

younger groups in comparison to tne older ones.
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Kulkarni et al. (1970) isolsted 52 strains of Esch.
coli from 105 specimen of suspected cases of chronic respira-

tory disease. 32 of these strains proved patnogenic for mice.

Grosheva (1971) isol:ted 30 strains of Lsch. goli
f rom ‘orgsns of oiickens with coli-septicaemia and classified
them into five biotypes. The majority of the strains were
haemolytically active and produced exotoxins and endotoxins.
Taey were patnogenic nd killed 28 to 42 per cent of chickens
infected intranasally or intratracheally, 75 per cent by
aerosal inhalation, 96 amnd 92 per cent by airsac und intra-

peritoneal routes, 31 per cent by contact znd 16 per cent wuen
given orally.
Butura snd Sahleanu (1972) isolated 198 strains

of E. coli from fowls which died of septicaemic condition.

Yadav and Malick (1972) isoluted 52 strains of

Lsche. coli from kgg-yolk, embryos and verious organs of itne

dezd cnicks.

Pradhan et al. (1973) isolated 16 strains of Esch.
coli from 25 natural cases of oophoritis, salpingitis and egg-
peritonitis. Out of these, 6 strains were pathogenic for
albino mice.

Flauel (1973) isolated 138 strains of Esch. gold,
out of tuese 103 isulates were patuogenic for cuicks by produ-

eing intraperitoneal injec tion,
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Sharms et al. (1977) isolated 32 strains of Esch.

coli from various organsof poultry. osome of the isolated Lsch.

coli stirains were patuogenic for caicks.

SYMPTOM/ TOLOGY .

Quareshi (1957) observed that Esch. coll caused
f atsl enteritis in two flocks of birds in West Pakistan when
some birds were vaccinated agninst New-Castle disease. Barr
and Carmsn (1957) reported en outbreak of fatzl-diarranoea in a
flock of 3000 ten week old cuicks in walca causal organism was
Esch. coli. |

tojka @nd Carnaghan (1961) observed acute depression,
severe green diarrhoea, snd lameness in experimentally infected
cuioks. According to Gordon (1961) coli-septicaemia proved
ms jor concern to the broiler industry and economic losses were
not only due to mortality but also due to carcass condemation,

inferior meat quality and loss in weigat galns.

Gurumurthi and Pandur:nga Rao (1962) observed coli-
bacillosis causing heavy mortality in brooder chicks under one

to four weeks of sge. Death occurfed within a few hours after

the onset of symptoms. White-pasty diarrnoes, blocking of
vent with dried faeces and wetting of surrounding srea were

noticed in about 30 per cent of the affected chicks.

cavov (1965) recorded 14 - 25 per cent less body
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weight, than the control, in infected chicks which survived

after showing some or no clinical signs.

Nagil and Khanna (1967) reported a cholera like
disease in cuicks due to haemulytic Escu. coli strain. Tuey
found 95 pei cent desth in & flock of 1000 chicks, the sge
group of, between six to eight weeks showing the symptoms of

weakness, inappetsnce,diarrhoea, cynosis of Wattle and Comb.

ttipkovits and tolyom (1968) reported a condition
characterised by weakness, inappetance, diarrhocea, lameness
and 20 = 30 per cent loss in body welight, mostly amongst the
chicks of 3 to 10 days age group in three salmonella and

mycoplasma free flocks.

Sharma et sl. (1977) reported two outbreaks in
Pantnagar :nd Haldvani. Tue first outbreak was zmong 3 to 4
days old chicks with symptoms of dullness, depression, and
slightly blood tinged diarrhoea. Tahe second outbreak was
observed among laying, white leghorn flock of 1500 birds with
the symptoms of offed, bluish-comb, watery-diarrhoea with
mucous flskes, subnormal temperature and sudden drop in egg

production (95.4 per cent).

LESIONS AND HISTOPATHULOGY.

Gross (1957) reported that Esch. coli, in experi-

mentally infected poultry and turkeys, produced aerosacculitis,
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fibrinous pericarditis, perinepatitis, salpingitis snd pan-
ophthalmitis. In histopathology, celluler infiltration showed
heteropuilic and mononuclear phagocytes. Yecrotic areas were
&% £irst lined with mononuclear phagocytes and later with gisnt

cells.

vojka and Carnsgnan (1961) reported that in experi-
mentally infected birds the most common lesions were !1br1noua.
pericarditis, hepatitis and inflammation of the airsacs. The
liver was markedly enlarged, dark in colour and covered by
gelatinous materiazl and tue airsacs were tuickened and covered
by yellow caseous materials. The other lesions observed in a
proportion of cases were nephritis, congestion of internal
orgens, pin-point haemorrhages on the myocardium, abscess for-
metion (Particularly on the site of inoculation) and pan-

ophthalmitis.

Lavov and Pavlov (1965) observed pericarditis,
pneumonia, perihepatitis, aerosacculitis snd leucocyte pre-
dominated in the inflammatory exudate. Hyperaemia with extra-
vasates md fatty dystrophy were also found in the liver.

Nagi and Knanna (1967) observed petechiation of the
intestvines, neart, lungs, kidney, and enlurgement of the liver

wita small necrotic foci on post mortem examination.

Stipkovits and Solyom (1968) reported catarrhal
enteritis with congestion of the yolksacs, serofibrinous infla-

mation of the serous membr:nes hepato and splenomegaly :=nd
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arturitic cnanges.

Micevski and Naletoski (1972) observed granulomatea
lesions most commonly in caecum and also in intestine, liver,

mesentry, heart, lung, snd musculature.

Truscolt et al. (1974) reported tnat the common
aistopatnological findings were subepicurdiul oedema and
congestion, focal necrosis in the spleen, focal necrusis,

congestion, oedema, and acocumulation of f£ibrin in the liver.

DRUGS SENSITIVITY.

intibiotics are being used as feed supplement in
poultry for prevention of diseases snd for better growth. Tals

has given rise to many drug resistant strains of Esch. coli.

ttarr and Reynolds (1951) reported that ihe use of
stréptonycin as a growth promoting supplement in the feed of
turkeys poults resulted in tne appear:nce of streptomycin
resistent Esgci. coli strain within three days. Resistance was

of the level of 60 mg/ml in 60 per cent of streptomycin.

Barr end Carman (1957) described en outbreak of
diarrhoea in 2 ten week old broller flocks on feeding a ration
containing tetracycline. Tuis outbreak was associated with
tetracycline resistant Esch. coli strains which were sensitive
bota in in-vitro znd in-vivo %o neomycin and polymyxtﬁ. They

c:me to a conclusion that tetracycline and oxytetracycline
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resistant Lscn, coli strains were increasing day by day.

Eojka end Csrnaghan (1961) tested 797 Esch. goli
strains isolated from septicaemic condition with antiblotics

and found that all strains were sensitive to furazolidone.

Gross (1961) studied the effect of chlortetracycline,
erytaromycin end nitrofurans for the treatments of experimen-
tally produced airsacs disease. He found that alrsac disease
could be controlled by furaltadone given in feed or in water.
Chlortetracycline and erytaromycin could not control the
disease due to Escih. coli alone but could reduce the severity

of lesions in pleuro-pneumonia like organism.

Glentz (1962) studied entibiotics sensitivity to
287 strains of Eseh. coll isclated from animsls snd pouliry.
He performed the semsitivity test to different antibiotics and
nitrofurans. Tne most effeciive ones were colistin, caloram-
phenicol, fur:zolidone, N-1-amino-2 Pyrpolidone, thiofuradene,
and polymycin. Dinydgostrepiunycin, cnlortetracycline,
tetraoycline and oxytetracycline were intermediate in effects.
Penicillin, oleandomycin, furaltadone and nidroxyzone were

least effective.

Kalik (1963) tested eight antibiotics sgainst Esch,

coli and found that neomycin, tetracycline, oxytesracycline,

and chlorampuenicol were most effective whereas penicillin and

erytaromycin were not effective.

Savov (1963) worked with 64 strains of which 45 werg
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resistant to chlortetracycline, 40 to tetracycline, 39 %o

oxytetracycline in-vitro, and 62 were sensitive %o neomycin.

Takahasi (1966) studied 251 strains of Esch. coli
isolated from diseased fowls on one farm for antibiotics
sensitivity «nd found that all strains were sensitive to
chlorsmpuenicol, 64 were resistant to tetruoycline, one %0

s treptomycin, =nd 12 for both tetracycline and streptomycin.

Andreani et al. (1969) studied toe sensitivity of
14 antibiotics to 215 strains of Esch. coli isolated from
various species of enimals and found that nitrofurazone,
cephaloridin, gentamycin, and ampicillin were most effective.
®any of these strains were resistant to streptomycin, chlor-
tetracycline and chloramphenicol and multiple resistance wus

found in 52 per cent of tue isolates.

Butura snd Sahleanu (1972) prepured antiblogr:om
for 198 strains of Lscih. coli isolated from fowls, walcn died
due to septicaemia snd found that 95.5, 96, 83, 81, 37 per
cent were sensitive to chlorsmphenicol, polymyxin 5, neonyein,
furagolidone and tetracycline respectively. However, taey

were resistant to erythromycin, penicillin G, Penicillin V,

and streptomycin.
CHEMOTHERAPY «

Necarty (1953) got the encouraging result with
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neomycin at tne dose rate of 50 mg eacu at an interval of
eleven days in an outbreak of Paratypnoid (8. derby) in
Goslings.

Sojka snd Carnaghan (1961) found that furazolidone
was most useful in smsll experimental trials. 0.04 per cent
level of furazolidone for a period of a week to ten days was

reconmended for treatment.

Matvienko snd Rudenko (1964) proved the effeotive-
ness of colistin, mycerin, furazolidone and monomycin at the
dose rate of 75,000 unit, 20,0000 units and 0.2 %o 0.3 g
orally nd 50,000 units intramasculsr respectively in Esch.

coli infection.

Buturs and Sshleanu (1972) reported that groups of
fowls experimentally infected subcutaneously wita a letual
dose of Esch. coli were protected by the addition of chloram-
puenicol to toe diet from tue taree days after tue infectiom,
either 0.005 gm per head every day or 0.010 gm per nead for

turee days, however, furazolidone in same conditions was 80 =

87 per cent effective.

W %
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MATERIALS AND METHODS

Sources of materials.

In tue present study, for tne isolation of Escu.

coli, different organs of poultry suco as lung, liver, kidney,

spleen, and ueart were collected.

Tue

details awbout the

collected materials have been scown in Table L.
TABLE - I,
] | i
S.No.jPlace of collection | Wo. of | Condition of birds
{ birds |

1.

2e

Dressing plant of the 20
Central Poultry Farm,
Pamao

Diseuse investigation 10
wing of the Institute

of Animal Heelth and
Production, Patna.

¥ilitary Parm, Dinapur, 10
Patna.

Apparently healthy birds
dressed for numan con-
sumption.

Dead birds brougut for
ascertaining tahe cause
of death.

Dead birds having
history of diarrhoea
and resplratory trouble.

Isolation and identification of ksch. coli.

The materials collected from these birds asepticell

j
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were plated directly on MacConkey's Lactose Agar (MLA) and

Eosin Methylene Blue (ENMB) plates taking due czre %o avold

contamination. The inoculated plates were incubated at 37°C
for 24 hours. Typical lactose fermenting, round, translucent,
convex colony of about 2 mm in dlameter on MacConkey's plates
end colonies having moderate size with dark (almost black)

centre and showing metallic sheen in reflected light were

selected for preservation.
The isolates were stored and maintsined on nutrient
s;ar slants, and identif ication of Esch. coli were made as per

technique advocated by Edward and Ewing (1972).

Pathogenicity test.

Pathogenicity test of the strains of Esch. coldl
isolated @uring the present study were carrlied out in albino

mice (Italian). Five isolates from each group were used for
studying the pathogenicity.

Albino mice of 1 to 2 months ege group irrespective

of taneir sex, were used for tuls test. For eacia strain of

Escn. coli, six mice were used. Taree mice were inoculated

with the isolated culture while the rest three kept as control.

0.5 ml of 18 hours broth culture were inoculsted intraperito-
neally in each mice taking aseptic precautions and similarly
0.5 ml nutrient brota inoculated in each mice of control group;
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The inocul:ted mice were kept under observation for
72 nours. Tae post mortem examinution of tae mice waich died
during this period of observation were carried out. The culture
from heart blood, lungs, liver, spleen and kidmey of the dead

animels were prepered to recover the inoculated organism.

The strains which killed the mice and were recovered
subsequently after post mortem examination were considered as

pathogenic strains.

Drug gsensitivity test.

Tune following commonly used antimicrobial drugs were
used in the present work to study the sensitivity of Lsch. coli
strains isolated from the birds. The concentration of disc

used for each drug is indicated against their respective namese

(Table 1I).
TABLE - 1l.

c.No.fantimicrobi sc used in sensitivityjConcentration,
1. Ampicillin 10 meg.
2. Chloramphenicol 30 meg.
3. Furadantoin 100 meg.
4. Kanamycin 30 mege.
5e Neomycin 30 moge
6. Gramoneg 30 meg.
Te Streptomyecin 10 mog.
8. Septran 100 meg.
9. Sulfuno 250 meg.

10. Furoxone. 100 meg.
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The antimicrobial discs of first seven drugs were
obtained from M¥/s Bharat Laboratories, Thana, BOMBAY. The
anitimicrobial discs of the rest three drugs Were prepared as
per the method described by Crulckshank (1965) and Miahrl(1977)?
5 ml of eighteen nours old broth culture of tue isvlated strailns

of Lsch. coli were poured over tae nuirient agar plates and
evenly spread. PFlates containing broth cul ture were allowed

to dry for 1 to 2 hours in incubator at 37°C.

The antimierobial discs were carefully placed on the:
surface of tne plates. Then, the plates containing antimicro- |
bial discs were incubated at 37°C for 24 hours and the sone of
inhibtion was measured. The Zone of inhibition included the
dlameter of discs as well as surrounding 2zZone of inhibition.
Zone of inhibition (15 mm or more) was considered as sensitivity

of the organisms to the particular antimicrobial drugs.

Experimental infection.

The strains which killed the mice within the shortesdy
period was selected for experimental infection. The experimental

infection with pathogenic strain of Esch., coli was studied on
two groups of birds. The procedure adopted has been depicted

in the scuematic diagram shown on page 23 . The chicks of both
groups were reared from day old calck for one month under the
possible hygienic condition. The chicks were kept on chick
ration procured from Central Poultry Parm, Patna. In addi tion
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vitablend Wk Port (Glaxo) (at tue dose rate of 2 ml in a liter
of water) were supplemented in drinking water. The chicks

were also supplied coceidiostat (Aprolium Hydrochloride at the
dose rate of 0.6 gm per liter of water) as prophyl:xis measure

during rearing.

In tue first group, 26 apperently nealthy chicks
were to study the effect of infection on body weight and to
observe the symptoms produced after experimental infection. The_z
macroscopic and microscopic changes in extra intestinal organs '
of tne infected chicks were also studied. In tais group 10
chicks were infected by intraperitoneal route and 10 chicks
were given oral infection wahile the resi six were kept as
control. Nutrient broth culture of 18 hours incubation of the

selected Esci. coli strain was used for infection.

0.5 ml of this culture was infected intraperitoneally
and same dose was instilled in the mouta for experimental
infection through oral route. The chicks used as control were
inf ected with nutrient broti, taree, intraperitoneally and
toree, tarough the oral route respectively. The infection in
chicks were considered by culturing the blood on KacConkey's

lactose agar plate and examination of the blood smear.

Pue second group consisted of 46 apparently nesltny chicks
upto one month sge. The chicks were divided in five groups of
eight and one group of six chicks only. The two groups comsisting

of eight cunicks each were infected intraperitoneally and the
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rest two groups were given oral infection with 18 hours broth
culiure of the selected strain of Esch. coli. The next o
groups consisting of eight and six chiocks respectively, were
used as control. In the first group of conirol birds, four
were given oral infection and rest four were infected intra-
peritoneally. Similarly second group of control chicks were
divided into two sub-groups and simple nutrient broth was glven

through intraperitoneally and oral route respectively.

The infected chicks were treated with the antimi-
crobial durgs. The drugs were administered on appearance of
visible symptoms viz. off-fed, depression, enteritis (pasty-
diarrhoea with blood tinged), respiratory trouble etc. coupled
with presence of organisms in blood. Four drug, namely (1)
septran paediatric suspension (2) chloromycetin capsule (3)
neomycin capsule (4) furoxone were used for treatment. The
dose and make of the drugs used have been detailed in the

Table III.

The drugs found eiticacious in order of preference
towards this strain, on the basis of sensitivity test were
selected to study their therapeutic value. One drug parti-
cularly was used for the treatment of ome group only of the

infected chicks on appearance of symptoms.
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TABLE -~ III.

Chemotherapeutic agents used for the treatment of experi=
mental Eschi. goli infection in onicks.

5e {’I’rado nace and firm

|

4
Composition andiDon fRoute of

Noe presentation. {uud administration.

1. Septran paediatric Each 5 ml cont- 0.04% Drinking
suspension(Burrou- ainsTrimethoprim water.
gh Wellcome & Co. EP 40 mg ‘ulphe~
(Indla) Pvt. Ltd., methoxaszole
Bolblyl- 200 Bg e

2. Chloromycetin Chloramphenicol 10 mg Oral
capsule (Parke- 250 mg capsule.
Davis India Ltd.,
BQ‘M,) °

3. Neomycin capsule Neomycin 30 mg. Oral
(Unichem Labora- sulphate 350 mg
ratories Ltd., capsule.
Bombay) .

4, Puraxone tablets Puragolidone 0.04% In feed.

(6mith Kline &
FPrench (India)
Ltd., Banglore.
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Group I 3

SCHEMAT IC IAGRAM
To study the effects of experimental infection
of Esch. coli in chicks.

brothe.

autriemt Drothe oﬂtun ;

26 chicks
6 chicks
ected ected |
Lo Lot enlyvie rsis
/P with b 1 18 hours 18 hours
it borpy J culture of cul ture of '
autrient sterile selected selected
broth. nutrient Sech. coll) Zsoh. -9-914)‘
broth.
Groyp II s To study the efficacy of four chemotherapeutic
agents against Bsch. coli infection in chicks.
4? chicks
, .
i i
6 chicks 8 chicks 8 ochicks 8 chicks 8 chicks8 ohlc?
Uninfected Infected
control control. ected ected
with 18 hours orally with 18
cul ture of hours culture
selected of selected
. Esoh. goli Eseh. goli
% eohicks. 5 ohicks.4 chicks 4 chicks
Ini;gtod Infected %“m In:;gtcd“h
or w orally w
with v KEE selected selected

E‘gh ° g&

culture.
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Higtopatholoay.

Por microscopic examination, the organs of the
experimental cnicks of group I, sanowing lesions, such as
lung, liver, spleen, heart and kidney, were collected imme-
diately after death or sacrifice. Small pieces of these
organs were preserved in 10 per cent formal saline solution.
Af ter proper fixations the tissuesprocessed for dehydration,
clearing, and infiltration in paraffin wax and findlly were
embedded in paraffin blocks. Sections of 6 - 8 mioron
thickness were prepared and stained with haematoxyline and

eosin method for the routine examination (Iuma, 1958) «

Stat;!t’.cﬂ an !!!!o

Date of the body weight of the chicks of experi-
mental group I and II were subjected to statistical amalysis.
Mean and standard errors of different groups of different
weeks were calculated and analysis of variance was done to

£ ind out the effect of treatments as per Smedecor and Cochran

(1967) «

¥ a d R 8e

The following media and reagents were used during
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the present study :

1.
2.
Se
i
Se
6.

Te
8.
9.
10.
1.
12,
13.
14.

Hutrient broth.

Nutrient agar media. .
MacConkey's lactose agar media (MLA).
Eosin methylene blue (ENB) agar.
Peptone water.

One per cent sugar solution of lactose, glucose,
sucrose, mannitol and maltose.
Glucose phosphate peptone water.
Koser's citrate media.

Hethyl red.

V.P. reagent.

Andrades reagent.

10 per cent lead acetate paper.
Hydrogen peroxide 3 per cent.

Gram's stain.

#%a
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RESULTS

During present investigation altogether 200 samples
(viz. lung, liver, spleen, heart, and kidney) from forty birds
were exanmined for tae isolation of ksch. goli as detailed in
Table I. A total of 72 strains of Esch. coli were isolated in |
pure form based on biocuemical and other tests. Tne number

and percentage of orgenism isclated from different internal

organs have been shown in Table v,

The strains isolated were Gram negative rods
measuring about 2 to 4 u x 0.5 w. A1l strains reduced nitrate
into nitrite, produced indol and were positive for metanyle red
( M.Re) test. They were found negative for Voges-Proskauer
(V.P.) reaction and did not utilisze Koser's citrate. Omly

five strains out of 72 isolaves produced hydrogen sulphide
(H,8).

Fermentation of lactose, glucoac,'mannitol, and
maltose with production of acid and gas was observed in all

isolates. However, the ability of the isclates to ferment

sucrose was variable. Only 62 strains were able to ferment

sucrose while the rest failed to attack it.

The percentage of Egeh. coli isolated from lungs,
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liver, spleen, neart, and kidney of apparently healtay birds
were 35, 30, 25, 10 and 15 respectively and in diseased birds
the percentage were 80, 55, 20, 40 and 50 respectively (Table
IVv).

. { Perce- i Porco-i'
organs fisolated on examina= ¥ :
tion of 20 samples ‘ntﬂgi jisolated on examina-{ntage.

each. i :::ﬁ of 20 samples
i L .

imng 7 35 16 80
Liver 6 30 BET 55
Splien 5 25 o5 8 o
Heart 2 10 4 bo
Kidney 3 15 10 o
Total. 2% 49

Pathogenic ity test.

The pathogenicity test of the 15 randomly selected
strains of isolated Esch. goli on albino mice revealed that

only seven strains to be pathogenic. The result has been
depicted in Table V. :
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TARLE - V,
Showing results of pathogenicity test of Esch. goli isolated
from internal organs birds.
&train jNumber Mortal Total death JNo. of
no.iso-{of mice wunm‘ with wit in inocula- jdeath/No.
lated finoculaj 18 19-30 | 31=T72 [ted mice. of inocu=
from j-tod’ bours Lhoura j hours lated.
o
PLi 32 3 0 0 0 0 0/3
Plu 36 3 0 0 0 0 0/3
PLu 66 3 0 0 0 0 0/3
PLi 67 3 0 0 0 0 0/3
PK 75 3 0 0 0 0 0/5
PK 105 3 0 0 0 0 0/3
PLu 106 3 0 0 1 1 1/5%
PK 110 3 0 0 1 1 1/3
PLu 121 3 0 1 0 1 1/3
PLi 132 3 0 0 0 0 0/3
PLu 146 3 2 0 -0 2 2/3
PK 150 3 0 2 0 2 2/3
PH 169 3 0 0 0 0 0/3 l
P 178 3 0 2 0 2 - 2/3 |
PLL 192 3 0 2 0 2 2/3
PIL = Poultry liver; PLu = Poultry lungj PK = Poultry kidney) |
PH = Poultry heart; PS = Poultry spleen. ‘ |
# 0.5 ml 18 hours nutrient broth culture /e, l
|
\
|
|
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Drug sensitivity test.

Tne isolated strains of Esci. coli from healthy and
diseased birds were subjected to sensitivity test against ten
commonly used antimierobial drugs. The results of drug semsi-

tivity of the isolated strains have been outlined in Table VI.

In terms of percentage, 62.5, 90.2, 41.6, 55.5, 86.1,
50.1, 12.5, 100.0, and 80.5 per cent strains were found sensi-
tive to ampicillin, chlorampuenicol, furadantoin, kanamycin,
neomycin, gramoneg, sireptomycin, septran, sulfuno and furazo- |

lidone respectively.

TABLE - VI,

Ehowing result of drug semsitivity test of_Esch. colil
strains isolated from intermal organs rds.

{Ho.dt str‘in;atrains sensitivelStrains resista-

Antimicrobial

drugs used !2§a2 °2&99l;{iunber}?eroantagol u&%:;l ercentage
Ampicillin 72 45 62.5 27 37.5
Chloramphenicol 72 65 90.2 7 9.8
Puradantoin 72 30 41.6 42 58.4
Kanamycin 72 40 5545 32 44.5
Neomycin 72 62 86,1 10 23,9
Gramoneg 72 36 $0.0 36 50.0
& treptomycin 72 10 12.5 62 87.5
Septran 72 72 100.0 - -
Sulfuno 72 - w180 10050

Furazolidone 72 58 80.5 14 19,5
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Experimen tal infection.

The cuicks infected with pathogenic strain of
s detalled below.

e found depressed,
innala-

isolaied Escu. coli produced tne symptoms a
Within 24 hours after infection the chicks wer

off-fed,and developed respiratory trouble like gasping

tion and had tendency to sit together. Eyndrome of blood

t inzed pasty-diarrnoea developed in surviving chicks after 2
days which continued upto 30th day except in few cases, where

this symptoms disappeared gradually within a fort-night.

Tue symptoms in intraperitoneally iniected chicks

appeared ratuer quickly in comparison to orally infected
cauicks. Two chicks infected intraperitoneally collapsed
within 24 nours. Among the orally infected chicks one died
within 30 nours and the second on 8th day af ter infection.

The post mortem examination of dead cuaicks revealed congestion
of lﬁﬁg. liver, spleem, heart, and kidney and the infective

organisms were recovered from the internal organs as well.

Body Wwe Lﬁht °

In the first groups of experiment, infected lot

showed decrease in body welgut in comparison to the control

group. The difference in body weigut between the con trol

group and infec ved groups were found to be highly signif icant

(P<0.01) (Table VIII).

PR




1977

RAJENDRA AGRICULTURAL UNIVERSITY, M.Sc. ( VET. MEDICINE ) THESIS,

Between the oral and intraperitoneally infected
4roups no significent difference in body weigat could be found.
The mean body weight alomg with standard error (S.E.) (in gn)
of chicks under different groups treatments in different weeks

are appended in Table VII,.

Similarly for thne second group of experiment, the
mean body weigunt of cuicks of infected control was found to
differ significantly from those of treated and uninfected
groups. bBut mean body weight difference between different
treatment group showed no significant difference (Table IX and

X).

TABLE - VII,

Snowing mean body weight along with £.E. (im gm) of different
treatment groups in different weeks.

il i

Gro { 18t group 2nd group 3rd group Overall

weeks moansi S.E, é Mean + E.BE., | Nean *+ &.E, llean + &.E.

week

2 179.00+3.36 165.16£3.68 162.0+1.36 168.7242.4
3 205.8%5+4.54 177.14x3.47 173.5£1.38 185.5 +3.9
4 229.1 +4.19 189.66£2.77 185.5+1.30 201.44+7.6
5 258.66+3.87 202.16x1.85 198.1610.83 219.66+4.8

Uverall

g:‘ggp: 204.5+7.19 176.6623.64 173.73:3.22  184.62+5.95

E.E,.
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ABLE = VIII,

Analysis of variance table showing effects of treatments
and weeks on body weight of experimental chicks.

==
Sources of variation l af L M, 5.

Between treatment

Between weeks

Interaction

Error

Total

2 8649.45

4 13489.47

8 1018.78 22,41%#
15 45 .46

89

## denotes significant at 1% level.

C.D. value at 1% = 4,59

C.D. value at 5¢ = 3.46

Group 1
Contr

204.5

Group II Group III
(Infected ora_.'l,lzl { Infected yr;

176 .66 175.33
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Analysis of variance table showing effects of treatments and
days on body weight of experimental chicks.

] |
Sources of variation L at { M. 5.
Between treatment 5 179.06 13.065%#
Between days 6 3156.43  230.06%*
Error 240 13.72
Total 251

#% denotes significant at 1% level.

C.De vulue at 1% = 2.08
C.D. value at 5% = 3.46

G o u 8
o 11 fTrI v vV V1

138.14 131.95 134.07 135.88 133,50 133.85
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Lesions and nistopatholozy.

Toue gross and microscopic examination of the
internal orgens (viz. lung, liver, spleen, heart and kidney)
were done in experimentally infected caicks af ter sacrificing
tnem on 10th, 15th and 30th day of post infection. The gross
lesions were observed in pericardial sac, ueart, liver, and

k 1dn'y °

A small amount of serous fluid were present in tue |
pericardium of almost all infected cnicks. The pericardium
appeared thickened and was at places adnerent to the epicar-
dium. The heart, liver, kidney, spleen, and lungs were
congested. In some chicks petechial haemorrhage was noticed
on epicardium, liver, spleen, kidney, and even on skeletal
muscles. Liver and spleen were invariably enlarged in size
(Pig. 1 and 2). Tae liver of cuaicks which were infected with
Esch. coli by per os showed rounding of thelr edges and
bflging off cut surfaces. The culiure of infective Esch. coli

cauld not be isolated from the sacrificed chicks.

The microscopic examinations of the internal orgzang|

of intraperitoneally infected chicks revealed tue rollowing

caanges.

Heart.

¥uscle fibers were separated from eacih otuer due
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to oedematus f£luid in some places. There were also necrotic
foel and infiltration of mononuclear cell between muscle
fivers. The myocardium of chicks waich died in early stage of
infection revealed blood vessels packed with erythrocytes and

there were also focal haemorrhagic spots (*ig. 3).

Lung.

In this groups of ohicks, the blood vessels of
inter-alveolar space, peribroncuiolar and subepituelial region
were packed with erythrocytes and at some places there was also
erytarodiapedesis. The epithelial cells of broncul and

bronchiocle were beraft from there basement membrane.

In the subepituellal region tuere was also formation
of lymphoid nodule. In one case the epituelial cells of the
bronciniocle were uyperplasiic and even the peribroncuaiolar
lympihoid nodules were anyperplastic in which haemorrhagic spots
were also seen (Fig. 4). The walls of the alveolar sacs Were
touickened due to infiltration of mononuclear cells. The cells

lining of alveolar sacs also appear hyperplastic.

Liver.

The change in liver of this group of chicks were
very mild in nature. Tune only alteration was the infiltration

of a few mononuclear cells in the portal tracts. Tue
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Ea. | L

hepatocytes, central veins, synosoides and blood vessels of the
portal tracts and bile duct revealed no significant change on

microscopic examination.

Spleen.

In early stage of infection (10 days PIP) tue lightly
stained cells of lymphoid series located centrdl ly in the |
lymphoid follicles showed hyperplasia (Fig. 5). The number of
germinal centres also appeared to have increased. IHowever, the
cells of paracortical regions suowed least alteration due to
infection of Escn. coli. Tune cnanges in germinal centres Were

not so pronounced in late stage of infectiion i.e. 30 days PIP.

Kidney.

In early stage of infection there was severe conges-
tion of intertubular blood-vessels, glomurular and major vesseld
of pelvic region. Tuere were also haemorrhage in the inter-
tubular areas. oome of the tubules suowed rounding of tue
tubular epithelial cells and epithelial cells in general were
deeply steined with eosin. In the late stages (i.e. 30 days
PIP) tunere was also formation of granulomatous lesions whaich
consisted of macrophages and lymphocytes. Tuere was also des-

truction of tubular siructure witnin the granulomatous lesions
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- of orally infected chicks revealed the following changes.

Tue microscopical examination of the internal organs

Hoar_t_ ®

Most prominehtcﬁange in heart on microscopic exami-
nation was found to Be inoreased in sarcolemmal space (Fige 8).
Tue heart muscle f£ibers were separated from eacu other probahlj‘
due to the presence of oedematous fluid. Frank necrosis and :
formation of granuloma were not observed in any part of the

organ.

Imng °

The histological alteration in lungs varied with
the time of sacrifice. The chicks which were sacrifided on
10th day post infection showed severe congestion of blood
vessels, haémorrnage in between two alveolar sacs and thicke-
ning of the wall of alr sacs due %o wide aproad haemorrhage.
The congestion of blood vessels continued even af ter 15th day
post infectiion. Tue wall of air sacs were still loaded. wita
a large number of erythrocytes but thereaf ter appearance of
epitueloid cells ard a few lympuocytes in the wall of air

gsac's were evident.

The chicks sacrificed/died 30th day PIP showed




RAJENDRA AGRICULTURAL UNIVERSITY, M.Sc. (VET. MEDICINE ) THESIS, 1977

reduction in the severity of congestion and haemorrhage in lung
parencayma. At this stage the wall of the air sacs were mostly
infiltrated by mononuclear cells, consisting of macrophages and
lymphocytes. Tune mosti drasiic change was seen at the peribron-
oniolar region, Tne lymph nodules were nyperplastic and treme-
ndously enlarged in size (Fig. 9). However, ihe epithelial

cells lining tue broncunioles showed least involvement in the

reaction to Esch. coli. In addition, at some places there was

formation of nodular lesions consisting of mainly macrophages, 2
lymphocytes and erythrocytes. @iants cells of foreign body '

type were also seen (Fig. 10).

Liver.

un microscopic examination of the liver it was
observed that per unit area the sinusoidal space had increased.

The most striking changes were observed around the blood
vyeSSglse. There was congestion of blood vessels and infiltra-

tion of plasma cells, macrophages and lymphecﬁtes in the peri-
portal tract or around some of the central veins. At some
location there was a focal necrosis of hepatocytes and forma-

tion of granulomatous lesions. In fact, the periphery of these

1esions suowed proliferation of connective tissue which surroun

——
L

ded the granulomatous lesions incompletedly (Fig. 11). In some

cases there was a definite sizn of proliferation of connective

tissue in the periportal tract.




1977

( VET. MEDICINE ) THESIS,

RAJENDRA AGRICULTURAL UNIVERSITY, M. Sc.

- 40 =~

B

The Van-Kupffer cell in general showed hypertropby

and hyperplasia. Proliferation of bile duct was not a feature

in any of the cuicks examined. The histopathological altera-
tion in tae liver of cuicks waich were saoril jced/died at 10ta
days or 15th days post infection showed tissue alteration

similar to tae above, except that tne necrosis and cellular

infiltration were less pronounced.

|45
®
°

The white pulp were depleted of lymphocytes but the
large lymphoid cells in the germinal centres were increased in
number. The red pulp showed larze number of nucleated erythro-
cytes and presence of macrophages and lympnocytes. However,the
f ormation of nodular lesions with giant cells were not observed

in eny part of splenic parenchyma.

Kidney.

Tae blood vessles of kidney parenchyma were packed
with nucleated eryturocytes. In tae cortex tuere was naemg-
rrouage. In the chicks wnifm were sacrificed on 10th day of post
infection, the proliferation of glomerular endotuelial cells
were also evident. Tne glomerular space was reduced due to
cellular proliferation. GSome of the tubules showed necrosis
of epithelisl cells and in some, the lining epithelial cells

of tubules were desquamated. There was also individualizaty
on
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of tue epituelial cells of tubules. Cellular infiltration

was not observed in any part of tue kidney.

Tue drug trial was conducted in tone second group
of the infected cuicks after the appearance of symptoms. Four

chemotherapeutic agents were used for the drug trial in

infected chicks.

1. Septran paadlatric suspension.

Tue group of eigat infected cuicks was treated with
"geptran paediatric suspension”. The drug was administered
torough drinking water in the concentration of 0.04 per cent.
Af ter two days of treatment the diarrhoea in chicks was checked
and otuer symptoms also disappeared. Tue ireatment was conti-
nued for four days. 4ll birds of tuls group were treatied

successfully.

2. Cnloroggcetln.

Tue second group of eight chicks was treated with

chloromycetin capsule at the dose rate of 10 mg per chick

orally. After three days of treatment the diarracea in ciicks
were cuekced and all visible sympioms disappeared. Tue treat-

ment was continued for five days. OUnce the treatment started

no loss of life was observed in tals group.
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DISCUSEION

| Esch, coli has been found associated with a number
of disease conditions of poultry resulting into aeavy mortality,
Sucu as, coli-granuloma or Hjarre's diseases (lijarre and
Wramby, 1945), C...D. complex (Gross, 1956, 1957), Egg-
peritonitis (Gross and Siegel, 1959), coli-septicaemia (tojka 1
and Carnaguan, 1961) and haemorrhagic-enteritis (Quvareshi,1957;]

Barr and Carman, 1957).

Altogetuner 200 samples (viz. lung, liver, spleen,
neart and kidney) from forty birds were examined for the isola-
tion of Escuh. coli as detailed in Table I. Based on biocae-
mical and owner tesis, out of tone 72 strains isovlated, 49 were
from diseased birds and 23 were from apparently healthy birds.
Tue percentage of incidence of tuls organism in diseased group
from lung, liver, spleen, heart and kidney were 80, 55, 40, 20,
50 respectively and in apparently healtay group itsl incidence

were 35, 30, 25, 10, 15 from lung, liver, spleen, heart, and

kidney respectively (Table Iv).

As evident from Table IV, tuat tue percentage

incidence of Escu. coli isolated from diseased birds was

nigher as compared %o tuat of healthy ones.

T T ET—

e e e s
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Tue isclation of Escn. goli from different organs
of diseased birds was not surprising as perusal of the litera-]
ture revealed that this organism might produce various patho-
logical conditions in the above mentioned organs. Edward and
Ewing (1954) isolated Escu. goli of 02 s K, 3 K; serotypes
from tue different internal organs of fowls died in U.i.he
“ceveral workers nave isoulated Escu. gcoll from different inter-
nal organs of poultry producing different clinical conditions
(Sojka and Carnaghan, 1961; Surumurthi and Panduranga Rao,
19623 Gupta and Singh, 1969; Prasad et al., 1967; Yadava and
MKalick, 19723 tharma et al., 1977).

The protean manifestation of the orgenisms affecting
several organs i.e. proventriculus, small intestine, caeca,
liver, pancreas, kidney, bone marrow and even eye lids was

reported by Nayak et al. (1967).

Tue isolation of Esca. coli from difierent organs

of apparently nedl tuy birds was also carried out to study

tueir pathogenic property if present. It nas been seen that

apparently healthy birds also harbour some pathogenic strains

of Esch. coli. Tunese potential pathogens may prove havoc %o

tnhe flock by being disseminated by carrier birds under poor

managerial condition (Savov, 19663 “ojka and Carnaganan, 19653

Andrey et 8l., 1968). Tuese patuogens may prove hazardous

even to the carrier birds under various stress conditions as

Quareshi (1957) reported fatal enteritis in two flock of birds

following "New Castle Disease Vaccination”.
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Pathoganicitx.

The association of Esch. coli with certain avian
disease condition has been recognised since long. But at the
same time it is known that all strains of Esch. coli do not
have capacity to produce the diseases. It has been found by
several workers that there are certain serotype of Esch. coli
Which of tenly produce diseases. Sojka and Carmaghan (1961),
have shown over 60 per cent of strains from coli .septicaemia
belong to the serological "O" group i.e. 02, 078, 011. Keeping

in view the above factors the pathogenicity of Esch. coli

isolated in present investigation was carried out. Possible
pathogens were searcned among the randomly selected 10 strains

of Esche. coli from diseased group and 5 strains from healthy

groups.
The pathogenicity test was done in albino mice. The
test was designed as depiocted in Table V. From the Table
V, it is evident that the seven strains out of 10 isolated
from diseased birds were proved to be pathogenic for albino
The o albino mice died in 18 hours, seven mice in 19-

mice.
30 hours and only two mice survived upto 72 hours.

In almost all mice septicaemic condition was

observed on post mortem examination and Esch. c0li were isola-

ted in pure from heart, lung, liver, spleen and kidney.

It has been observed by various workers also that

.,




1977

£

( VET. MEDICINE ) THESIS

M. Sc.

RAJENDRA AGRICULTURAL UNIVERSITY

il

generally tue Escu. goli isolated from different pathological
conditionsof poultry have proved pathogenic to one or other
experimental laboratory animals. Sojka and Carnaghan (1961)
reported tuat Esch. coli isclated from coli-septicaemia produ-
ced tue same condition in the fowl experimentally. Tue patao=-
genlcity of Esch. coli in albino mice nas been reported by
Gurumurtui and Panduranga Rao (1962), Nagi and Kuanna (1967),
Gupta and tingh (1969), Kulkarni (1970) and Sinha (1975).

However, Gurumurtui and Panduranga Rao (1962) have
opined that their strains had variable pathogenicity for
rabbits. Tnis difference may be attributed to the species
variations. ©Similar results have been reported by other
workers on patuogenicity test of tne Esch. coli isclated from
the diseased birds in cunicks (Iyre et al., 1965; Nagi and
Knanna, 19673 Grosaeva, 1971; Blauel, 1973; Sharma et &l.,1977.

Tue five strains of Esch. coli isolated from
apparently healtay birds could not produce disease in any of
the albino mice even after 72 hours of observation. However,
two mice showed dullness within 12 hours after inoculation but

again they btecame as normal showing their nonpathogenic chara-

cter.

Drug sensitivity test.

Antimicrobial sensitivity tests with the isolates

of Escn. coli were carried out during this study to find out
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suitable antimicrobial agents to be utilised as therapeutic
agents in tue cantrol of Escn. goli infection. The results of
{n-vitro antimicrobial semnsitivity tests against Esch. gold
given in Table VI; septran, chloramphuenicol, neomycin, and
furazolidone were found to be 100, 90.2, 86.1 and 80.5 per cent*

sensitive respeciively.

Tue septran has been observed by other worker

(Misara, 1977) of the same value as observed in the present

study. Coloramphenicol was found to be the next effective druea
against kscn. coli, on tue basis of antiblotic sensitivity |
tests. This finding is in agreement with that of Glantz{1962),
Takahsi (1966), Butura and Sanleanu (1972), Butura et al.
(1973), Heller et al. (1973).

Tae neomycin and furaZzolidone has also been found
effective against Esch. coli by different workers (Sojka and
Carnagunan, 1961; Glantz, 19623 Butura and baunleanu, 1972} . Tue

present finding is also inaccordance witn tue above workers.

It is evident from Table VI that the amplcillin,
f uradantoin, kanamycin, gramoneg, and streptomycin, were found
to be sensitive in tine percentage of 62.5, 41.6, 55.5, 50 and
12.5 respeciively. vinka (1973) and cinana (1975) reported
57.1 and 46.1 per cent strains sensitvive o ampicillin respec-
tively, woereas in the present study 62.5 per cent strains
were found to be sensitive to ampicillin which is sl most atpar
witn the £inding of above workers. But Kisahra (1977) found

strains resistant to ampicillin. Ampicillin

100 per cent

/
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resistance of Escn. coli may be due to ihe tfact, because this
strains were of milk derived from the respective animals might

have been kept on antibiotic therapy for longer period resulting

into the resistance strain.

found nigh percentage of resistance.
only 41.6 per cent strains were semsitive to nitrofuradantoin.

Einha (1975) and Mishra (1977) reported 76 and T79.1

per cent strains sensitive to nitrofuradantoin but Sinna (1973)
However, in present study

As shown in Table VI, Kanamycin was only 55.5 per

cent semsitive to Esch. coli. As regards to kanacin quite

d issimilar result has been reported by Farrag and Oof (1967),

Verma (1973) and Sinha (1975) who observed more taan 90 per
cent strains of Esca. coli sensitive to kanamycin. Variations
in sensitivity of Esch. coli to kanamycin as compared to the

f indings of above workers with the present one might be due

to the strain variations as Farrag and Oof (1967) dnd Verma
(1975) used the Esch. coll strain of mastitis origin whereas

S inhe (1975) used the strains of dog origin having urinary
tract infection for antibiotic sensitive test. In the present
study 50 per cent strains were sensitive to gramoneg, whereas

Heller et al. (1973) observed that none of the Escn. coli,

whicn resulted into tue fatal infection of poultry, Were resis-

tant to gramoneg. Sucu wide difference might be due to tue

variable pattern of antibi
as till now there is no uniform pattem

otic sensitive tesis followed in

diff erent laboratories,
followed in all the laboratories for having

chalked out to be
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fruitiul comparison of tue antibiotics sensitive result.

During toe present study only 12.5 per cent strains
were sensitive to streptomycin. DButura and taaleanu (1972)
waile studying the antibiogram pattern of Escu. coli isolated
from septicaemia of fowl suowed that all the 198 strains were

resistant to streptomycin. During the present study 100 per

1977

cent strains were resistant to sulfumo. However, ¥ishra (1977)

observed only 4.00 per cent strains were sensitive to sulfuno.

some eritical observation, witn regard to veriebl-

1ity of efficacy of some antibiotics in the light of observa-

tion of other workers could not be explained as there are

( VET. MEDICINE ) THESIS,

many limitations and fallacies of In-vitro semsitivity tests
of tue antimicrobial drugs (assoeiation of Clinical Patholo-

gists, 1965). Tue interpretations of sensitivity result is '
also not free from cuntioversias, as it depends on the types ‘
of methods used (Ericsson and Sherris, 1971), cholce of drug i
with tueir concentration for sensitivity and size of inoculum |

used for sensitivity (Castle and Elstab, 1971) and zone of

innibition (Wolf et al., 1975). That is woy an expert l

committee of W.Helo (1961) ncs stressed tae use for a standar-

RAJENDRA AGRICULTURAL UNIVERSITY, M. Sc.

d ized metnod for conducting microbial sensitivity, so that 1%
could provide a relisble guide to the research worker and

clinicians. Recently garrod and Wateruth (1971) have also

suggested that there sihould be an internmationel standards for

disc content to obtain uniform

ity of tne result.
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Experimental infection.

In the present study the total number of 15 strains
used for patuogenic test, the most pathogenic one waich killed
the mice in shortest period has been selected to establish the
infection in experimental culcks. Tue common and tue charac-
terestic symptoms observed in both the routes of infection viz,
intraperitoneally and orally, were found to be severe depre-
ssion, off-fed, respiratory trouble accompanied by blood

tinged diarrhoea in most of the cases.

wuaresol (1957) observed tuat Lscn. coli caused

fatal enteritis in two flocks of birds in West Pakistan wuen
some birds were vaccinated against "New Castle Disease". Tue

{infection was reproduced from the orgen suspension.

Gojka and Carneghan (1961) observed the symptoms

of acute depression, severe green diarracea, and lameness in
experimentally infected chicks.

Gurumurthi and Panduranga Rao (1962) observed coli-

bacillosis condition with tue symptoms of severe enteritis,

wnite pasty diarrnoea, blocking of vent with dried faeces in

cases of fleld outbreak. The authors were also able to re-
establisn tae infection in chicks. The similar manifestation

nave also been observed by Nagi and Khanna (1967), Stipkovits

and tolyom (1968), Snarma e% al. (1977) .

However, the lameness could not be observed
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markedly during tue present study but otuer clinical manifes-

tation were almost the same as reported by other workers.

The symptoms in intraperitoneally infected chicks in
comparison to orally infected ones appeared much earlier, which
is evident on the basis of death which took place i.e. 24 hours
in intraperitoneally infected chicks, whereas the chicks
infected orally died 30 hours after infection. It has also
been recorded tuat one orally infected chicks died on 8th day
af ter infection. In later case tue cause of deatu seems %0 be |
due to exhaustion snd denydration being caused by diarrhoea,
debility followed by lowintake of feed. Tuus, it appeared tuaﬁ
death in intraperitoneally and orally infected birds was 20 and

20 per cent respectively.

Betitskii and Panikar (1969) have reported 10 per
cent deatn in 42 to 44 days old chicks but death was less

common in younger chicks in comparison to older cuicks in

broiler wita septicaemia. Sojka and Carnaghan (1961) has also

in mortelity from 33 to 100 per cent. The
24 to 72 hours following inoculation of

r eported variation

death occurring in

patnogenic strains profuse and pure culture of the same sero-

type of Lsche coli were obtained on primary isolation of the

internal orgamns. The death occurring later, inspite of pre-

sence of lesions the number of Eseh. coli colony obtained

primary cul ture from viscera was relavively small, and

on
1nntandos bacteriological examination of internal

in some
Tue report of the autnors are in similarity

organs was negative.
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with the findings of the present work, where culture of the
infective Escih. coli could not be isolated from the birds
sacrificed on 10th, 15th and 30th day of infection.

Sharma et al. (1977) have also reported 15 to 20 per
cent death in two groups of intraperitoneally infected wuite

leghorn chicks.

In tue present study both the groups of experimen-

tally infected chicks snowed decrease in body weight in compa-

rison to control group. Tae different in body weight between
control and infected groups have been found to be hizhly signi-
ficant (P 0.01). Here the difference in body welzht in
infected and control groups appears to be due to the stress
produced by tue different patuologlcal conditdon being caused
by infective organism. oSucu 1oss of body weignt due to iniec-
tion caused by Esch. coli has also been reported by Gordon
(1961) and Stipkovits and Solyom (1968). It is not always
possible that loss in body weight should occur only after
appearance of clinical manifestation as Lavov (1965) observed
14 - 25 per cent less body weight than the control, in infec-
ted cnicks woich survived af ter showing some oOr no clinical

signs. 1t is interesting 10 note that the difference in body

weight was not
1/P, orally) was concerned waereas the early

s nave been recorded in I/P infecied

infected chicks.

statistically significant so far tae route of

inoculation (

characteristic symptom

birds as comparison to orally

As expected, in the gsecond group of experiments,

—
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marked difiference in the mean body weight of birds were
observed with the infected control as compared to that of
treated and uninfected groups. Tuis finding is not surprising,
if the infected birds left untreated, decrease in body weight
will occur due to progressive patuological ooﬁdition. Subse-

quent loss in body weigut due to infection has also been

observed by Cordon (1961).

Histopathology.

There has been conflicting reports in the literature

regarding the production of lesions in experimentally infected

birds (lamilton and Conard, 1958). Tais might be due to the

difference in the route of infection. Hence, in tne present

s tudy oral and intraperitoneal routes were chosen to set up

infection in chicks. Critical perusal of the findings indi-

cate that liver was damaged only When the infection wasg given

turough per os. It is & well known fact that any orgenism

travelling through oesophagus, proventriculus and ducdenum is
l1ikely to reacih the liver via portal vein.

Tue organism inoculated intraperitoneally would
reaci the liver but only af ter a long tortuous route via

also
d during this journey their main strings are likely to

heart an
be made blunt.
by oral route has caused
tions in liver than through intrape

Tuus, it is possible that tue same organism

much more appreciable tissue altera-

ritoneal route.
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During early stages of the infection hyperaemia was

very much pronounced in both the group of chicks in heart,lung,
and kidney. 4 similar observation was reported earlier by

“ojka and Carnaguan (1961) and Nagi and Khanna (1967) in this

condition.

snotuer important unistological cnange was noted in
the spleen in early stages of tne disease. Tuere was a definmaf

evidence of proliferation and differentiation of large lympno-

blast cells in the germinal centres im iue spleen. in recent

years ample evidence has been put forward to snow that the

lightly stained cells of the germinal cenires were responsible

f or the production of antibodies against the antigen. It is

also known that Esch. coli is disposed off in the body by
pumoral mecuanism and as sucu proliferation of tue cells of

the germination éentres of tohe spleen in Esch. coli infection
in the present study is not surprising. ’

In the lungs boti bronchioles and alveolar sacs

were affected in tue present experiment. Tue subepitnelial

tissue was inf iltrated witn mononuclear cells and the walls of

the alveolar sacs were thickened due to infiltration by mono-

nuclear cells. The lesions were suggestive of granulomatous

inflammation.

The changes in kidney and heart were also sugzestive

of granulonatbus lesions. Tae formation of granulomatous

and kidney, was also observed by

lesions in lung, heart,
19673 Micevski and

several other workers (Nayak et al.,

e
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Naletoski, 19723 Truscolt et al., 1974).

It may be concluded tuat early stages of tue infec-
tion due to Esch. goli is marked by vascular cuanges while
f ocal necrotic and the granulomatous lesions are formed only

in later stages of the infection.

To combat the economical loss being caused by Esch.
coli infection, a number of chemotherapeutic agents have been
tried at different dose rate by various workers (Sojka and
Carnaghan, 1961; Matvienko and Rudenko, 19643 Butura and
Sahleanu, 19723 Butura et al., 1973).

Esch. coli infectlon causes marked decreased in
uvality. It
19613

body weight, low egg production and poor carcass G
tuereby leads to ueavy loss 10 poultry industry (Gordon,
savov, 19653 Stipkovits and Solyom, 1968; Sharma et 8l.,1977).

In the present study four drugs such as (i) septran

paediatric suspension, (11) chloromycetin capsule (144)
neomycin capsule (iv) furazolidone have been selected to treat

tne experimentally infected cuicks and also to assess tue

comparative efficacy of the drugs.
Septran, a newly introduced broad spectrum sulfa

drug has been put 0 trial in a group of eight experimentally

infected cuicks at tahe dose rate
esting to note tuat in this group of chicks

of 0.04 per cent in drinking

water. 1t is inter

the diarrhoea was checked and other symptoms disappeared only

within two days of treatment. Tahe drug has been found to be
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100 per cent efficacious as the ciuicks were fully recovered
and no chick died during tae course of treatment and thereafter.
It is evident from percentage of recovery, that tuis can
successfully be used for treating the Esch. goli infected
chicks. The cost of drug is comparatively higher as compared

to the other drugs used in the present experiments but recovery

period is very short. However, it has not been substantiated

by the other workers.

8o far, only in-vitro test has been conducted and
Lscie

it has been reported to be 94.8 per cent effective to
coli isolated from milk sample (Misura, 1977). Similarly in

the present study septran has been found to be 100 per cent
effective in in-vitro test.

Putura and Sahleanu (1972) were able to protect the
experimentally infected birds by adding chloramphenicol to the

diet, from three days af ter infection, either 0.005 gm per

nead every day or 0.010 gm per nead for taree days. timilarly

in the present study tue second group of eigat cnlcks was

sreated witah 10 mg per cuicks orelly, after three days of

treatment tne dlarrhoea was checked and all visible symptoms

disappeared. However, treatment was continued for five days

to establisn the effective cure.

Tne effectiveness of neomycin at the dose rate of

30 mg per chick orally has 4 so been assessed in 3rd group of

experimentally inf diarrhoea was checked

ected chicks, Where
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and other symptoms disappeared on Tth day after commencement

of treatment. It was also noticed that one chick died during
the course of treatment. In tuls case dose rate was uigner as
compared to other drugs of this experiment and recovery period
was also more. Though the drug is eff ective neverthless it can
not be considered much efficacious and drug of choice in rela-
tion to nigh cost, due to its higher dose rate along with longer
periovd of recovery in treating tune alling cunicks keab.‘..ng in
view loss in weight, and poor carcass Quality which were the

subsequent losses in Esch. goli infection.

Sojka and Carnagnan (1961) has reported furazolidone
to be most useful in experimental trials amnd 0.04 per cent
level of furasolidone for a period of a Week and ten days has
been recommended for treatment. In tue present study tae
chicks of fourth group has been treated With furazolidone at
the dose rate of 0.04 per cent in feed. Tnis drug was found
ef ficacious on the basis that the dlarrhoea was checked after

four days of treatment in four chicks whereas the symptoms Were

furtuer controlled in rest four cnicks on sixtn day. Tue course

of treatment was ien days. Thus tae present finding is in

agreement with the findings of the above authors, wWere the

eff icacy of furazolidone is same both on level of dose as well

period of treatment.

Butura and Sanleanu (1972) have cl aimed the

furagolidone to be 80 - g7 per cent effective in experimentally

infected birds. The effeciiveness of furagzolidone in present
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e

study can also be claimed to be 100 per cent which is evident |
on the basis tonat all tue infected chicks recovered and

symptoms disappeared af ter completion of treatments.

In the present study, the comparative efficacy of
four drugs can be explainedby analysing level of doses, course
of treatment and period of recovery. In the present trials
revealed tunat septran and chloromycetin have proved much
effective as compared to furazolidone and neomycin. In the
first two the dose level is low, course of treatment short,
and recovery period is early and in tue rest two the dose level

is bit higher but course of treatment and recovery period is
longer.

Tuus, the above two drugs viz. (i) septran paedia-
tric suspension (ii) chloromycetin capsule can be considered
the drug of cholce whereas rest two viz. (1) neomyein (11)
furazol idone are, though effective, but take longer course

and recovery period is not early as compared to tue medication

by former drug.

%%
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§ U M M A R Y

1. Seventy two strains of Esch. coli were isolated
from 200 samples (viz. lung, liver, spleen, heart, and kidney)

collected from forty birds.

2. Esch, coli was isolated both from healthy and
diseased birds. Tuey were positive for indol and K.R. tests,
negative for Voges-FProskauer reaction and did not utilize

koser's citrate. All strains reduced nitrate into nitrite.

3e (nly five strains out of 72 isclates produced
hydrogen sulphide (iizb). A1l isovlates fermented léctun,
glucose, mannitol, and maltose within 24 hours. 62 strains

were able to ferment sucrose within 24 hours, while the rest

failed to attack it.

4. 15 strains, randomly selected, Were tested for

tueir patuogenicity in albino (Italian) mice. Only seven

strains were found pathogenic wnereas eight were non-

pathogenic.

5 The sensitivity of Esch. coll strains was tested |
ag ampicillin,chlorampaeni-
col, furadantoin,
uno, and furagolidone.

ainst 10 antimicrobial agents viz.
kanamycin, neomycin, gramoneg, streptomyein,

Septran, chloramphenicol,

septran, sulf _
the most cﬂeotinz‘

agolidone were found to be

neomycin, and fur
s were 100 per cent resistant to

wuereas all tue isolatce

sulfuno.
S

-
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