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Introduction

It is' needless to mention that poultry industry

has gained a tremendous momentum during the past few °

decades in India. Poultry industry covers a huge variety

of birds like pea fowl, chicken, guinea fowl, turkey,

pigeon, quails, duckéjépd geese’etc.

Japanese grey quail (Coturnix coturnix Japonica)

was first domesticated in the beginning of nineteenth

century by Japanese fanciers.

In India, the Japanese quails were first imported

from California (U.S.A.) and maintained at the Indian

Veterinary Research Institute, Izatnagar.

Japanese quail (Coturnix coturnix Japonica) is a

new avian species which has created much interest of

poultry growers on account of its high quality of meat

v

and egg productlon».less weight and feed consumption rate.

The great advantage of quail rearing lies in the fact that

it matures early, rate of growth and egg production is very

high. The most stricking feature of quail rearing is the

high resistance to common intercurrent poultry diseases.

There exists other advanpages of quail rearing namely,

\\'

they can be accommodation in relatlvely smaller spaces,

Lt
high rate of egg production, small incubation period 9ﬁ8

j}
S ae

1

necessity' of frequent vaccination. The quails can produce



three to four generations per year and consequently it has
been used as a laboratory model for various experiments in
the field of medical nutrition and Biochemical research

(Padgett and Ivey, 1959).

They have got other advantages of surviving the
adverse climatic conditions, especially, the hot and humid
climate of the tropics. Therefore, the Japanese quail has
opened a new vist in the field of poultry research and

egg and meat production.

Various Agriculturis] Universities and commercial
farms are now enthusiastic for quail breeding and manage-
ment. The quail meat 1is superior to poultry meat on the
grounds that it is having low calories with high protein,
rich in vitamins, aminoacids, unsaturated fatty acié)ggd/”
phospholipids}etc. which are very useful for human heaith

and development.

It has already been stated earlier that quails are
adequately recsistant t. ver. aeny maladies to which the
poultry are easily susceptible. It is an established fact
that quails are refractory to Ranikhet disease virus, resis-

tant to Ascardia galli infection and coccidiosis _in—ebtTRen I =N

'On the contrary, they are suceptible to a few common

poultry diseases.



During 1w t¢zrent past, poultry has disturbed the
eco-system of tne cirds which compell them under strees
leading tco certa:in ‘1sease problems (Panisup and Verma,

1986) .

Poultry mortality can be caused by multiple etiolo-
gical factors bur <olibacillosis in chicks is a concurrent
disease problem -causing heavy loss and mortality in poultry

industry. Eschericnia coli infection causes multiple disesse

conditions in poultry which includes colibacillosis, coli-
septicaemia, ccliigranuloma, peritonitis, pericarditis
salpingitis, ompnali=is, synoviti%> air-sac disease/etc.
in poultry., Direcrtliy or 1ndirectl; E. coli is responsible

for heavy economiz loss in poultry industry (Savov - 1973).

In coniuncticn with other organisms E. coli is
responsible for ctausing so many pathological conditions

in poultry.

E. coli is & rypical coliform organism usually

found in the intestinal! tract and in the fecal samples of

animals and birds.

Roughly ibout 100 serotypes of E. coli have been
identified. E. ccli infection flares up in chicks when
the bird is under stress of certain intercurrent diseases,
like fowl pox, R.D. vaccination etc. and in the deficiency

i

of Vit. A, E and in general debility or poor gquality of

feed ingredients (Shukla et al., 1987).



Considering the multiple pathogenic conditions
caused by E. coli in chicken it has been decided to study
the gross and histopathological changes in quails following
experimental inoculation of E. coli. The available lite-
rature is very scanty on the topics. 1In view of the great
pathogenic role of E. coli in chicks, the presenk . study

was undertaken with the experimental inoculation of E. coli

through different routes in quails. ,
I

,-rh ’ﬁ/
E. coli infection in quails c4n be diagnosed from
clinical symptoms, post-mortem lesions of affected birds.
m\:}:/((..
Confirmatory diagnosis gén be msde by reisolation of E. coli
from heart bicod 0of experimentally infected quails. Patho-

genicity tests in laboratory animals like mice, rabbits

and chicks can be done.

Various antibiotics and sulphonamides have been
widely used for treatment and control of the disease but

found unsuccessful in the control of E. coli infections

due to drug resistance. Hence, sensitivity against the
pathogenic isolates is essential f£or therapeutic diagnosis

and control measures in an outbreak.

In view of the above facts, the present study was
undertaken with the following objectives :
1) To study the pathoclogical changes in guails
following experimenta] inoculation of E. coli

through different routes.



2)

3)

4)

To isolate the organisms from the experimental
birds.
To study the pathogenicity of the isolates in

laboratory animals like mice.

To conduct antibiotic sensitivity test.
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Review of Literature

Though elaborate and comprehensive informatioms are
available in literature on the incidence and mortality of
E. ggli infection¢ in chickens, the available literature is
very scanty on tie—Imcidence of E. coli infections in quails.
However, the following information would throw some light

on the incidence of E. coli infection in quails.

A. Incidence of E. coli infection in gquails

Mazurkierueiez,/M{j et al. (1968) reported E. coli

infection in Japanese quail in a experimental farm. The
salient symptoms were incoordination of movements, tremors,
dullness, loss of appetite and falling over with head

thrown back in response to stimuli.

Post-mortem examination revealed severe emaciation,
inflammaticon and swelling of the ear. Granulowas were
found in meninges and in outer covering of the hind brain
and in the middle and inner ear. Necrosis of caecal muccsa

was also noticed.

Srinivasan et al. (1979) reported that i quails .7

serotypes of 01, 010 and 02 _E. ceoli Gross

lesions indicated that—the birds died of colibacillosis,




-
-
..‘(}evealed pericarditics dndibéfiaep;TTEIEDin quails following
<t ( e
., jnatural and experimental inocutlation.

Silva et al. (1989) studied the occurance of coli-
granulomatosis in quails and irdicated 85% drop in egg
production and 15% mortality. The lesions were located
on the mesentery, intestine, gizzafd, heart, oviducts,
ovaries and liver. _Bactefiekegieaémiso}a%ien—and»pa%hegezwéuA

£ (ol
~hesity assay—indicated E. coli. The isolated orgagrism-wasS

inoculated vinto t h i f
in _u ated 1I/m or Ifvinto two hens z:féﬁ/gﬁtéi ;uu??ﬁﬁﬂﬂf’
pf’intgavéﬁbus inqodfgtion, develog«anorexia, loss of

weight, difficulty in standing, tacial ellﬁgg and conjunc-
WKL
tivitis with mucopurulent occular discharg%1 On the

contrary, the hen inoculated with intramuscular route appear

healthy.

It has already been mentioned earlier that E. coli

infection causes multiple disease conditions in poultry,
namely colibacillosis, colisepticaemia, peritonitis,
synovitis, air-sac disease in poultry and many other patho-
logical cornditicns. In the fcllowing paragraphs, an 2ttempt
has been taken to review the available literatures on the
pathological behaviour of experimental E: coli infection in
poultry including turkey, ducks, pegions and in mice through

different routes.



B. Experiment§i infection of colibacillosis in poultry.

Bekajie and Prost (1963) rerorted that E. coli
serotypes 071 and 08 killed mice whern 1injected intrave-
nously with 01 ml of a 24 hours culture but 1 ml dosés given

orally to a month old chicks proved harmless.

Savov (1963) suggested that out of 48_E. coli strains
from chicks 21 belonged to group 01, 9 to 02 and 8 to 078.
The disease was reproduced in 3 to 21 day-old chicks by
administering 6 hours broth cultures containing 109 organisms/
ml at a dosage of 02 ml 8/C, 0.2 ml I/P or 0.8 ml on 3
consecutive days by mouth. The mortality was higher in

conjunction with the coccidial infection.

Dorshko et al. (1965) experimentally reproduced
the disease (colibacillosis) in fowls, pigeons, turkeys
and mice by intraperitoneal inoculation of cultures of

E. coli isolated from birds affected with granulomatosis.

Ramkhmanian and Shubin (1978) exposed experimental
grouns of chicks of various Aages, either once or twice, to
aerosol infection with cultures of one of the same three
serotypes (01, 02 and 078). It revealed that serotypes 02
and 078 caused characteristic symptoms and lesions of
colisepticaemia upto the age of 40 days. Very severe symptoms

were produced in chicks infected at 2 days of age.



Sharma and Joshi (1983) used six E. coli strains
for experimental production of disease in laying hens. All

six strains were found to be pathogenic for laying hens.

Golubrichii et al. (1986} conducted experiments on
2 month old chicks with simultaneous dual infections with

field .strains of influenza virus ffom ducks and E. coli of

avian origin of group 02. 1In general, the bacteria inhibi-
ted infection with a low dose of virus but seemed to promote
infection with higher dose of virus. Dual infection of chicks

lead to respiratory disease.

Larsen et al. (1986) report=d experimentally that
E. coli (1.02 x 108) when inject=d intravencusiy or into
the air-sac 7 days after virulent haemorrhagic virus inocu-
lation to chicks, 80% died out of 40, 8 - 15 days after of
virus inoculation whereas 2.5% only with E. coli inoculatiomn.

’

C. Clinical manifestaticns and grcss lesions in young and

older chicks.

Hamilton and Conrad (1958) suggested that experimen-—
tal chickens inoculated with mucoid encapsulated E. coli
iscieated from Hjarre‘’s disease 4id not develop any patho-

logical lesions.

Stipkovite and Solyom (1968) stated that subcutane-

ous injection of 01 ml undiluted or tenfold diluted broth
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culcures of two strains of E. ccli from chicken killed

ali 14 3 day old) chicks.

Seneviratna (1969) reported chronic granulomatous
conditicns in domestic fowls aue to E. coli. Vague clinical
signs like emaciation and unthriftiness were noted. Lesions
were found in caeca, liver and small intestinal necrosis

but the incidence is low having less economic loss.

Srinivasan et al. (1979) suggested that E. coli

normally lives in intestinal tract of poultry and ducks
producing sometimes colisepticaemia and omphalitis, perito-

nitis, salpingitis and air-sac disease in young chicks.

Dholakia et al. (1983) stated that 25% of the E.coli
organisms isolated from heart blood indicating responsible
for septicaemia and producing pericarditis, peritonitis,

congestion of lung, kidney and liver.

Sharma and Joshi (1983) studied that six strains of
0
E. coii isolated from natural cases cf Zcperitis, salpin-

gitis and egg peritonitis were used for experimental produc-
tion of disease in laving hens. 21} siv strains were
pathogenic for layer hens. Killed birds had swollen
dark, red ovaries, misshapened, congested ova and inflammed
oviduct.

Morley and Thomson (1984) reported the occurence of
swollen head syndrom in broiler chickens of 4 - 6 weeks of

age in S. Africa supposed to be due to mixed infection of

corona virus and E. coli.
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N

“rrhages in the

11

Dunnington and Siegel (1985) reported the changes
in body weight, surface and cloacal temperature, lesions
on heart and aipsac and mortality in 3 and 30 day-old

chicks due to colibacillosis.

Ling et al. (1987) studied the comparative studies
on the pathology of septicaemic colibacillosis in 30
naturally infected and 24 experimentally infected birds.

Macroscopic lesions consisted mainly of petechial haemo-

—

nt :pgi)parenchymatous organs and a fibri-

granulomatoid changes in the serous ?

\

nous serositis an

covering of the pericardium, air-sacs and liver capsule.

Phukan (1988) conducted experimental infection of
chicks with isolated E. coli strains and observed that two
serotypes of E. coli (0137 and 020) which were used for
experimental infection produced 100% mortality in 3 day-old
chicks within 5 days post-inoculation by intraperitoneal and
subcutaneous routes. On the other hand, the same strains
could not produce disease in chicks by oral administration.
MaxXimum mortality in chicks inoculated intra-peritoneally

was observed on the first day of post-inoculation.

On post-mortem, gross lesions observed in the
internal organs were congestion of liver, lung, heart and
kidneys, enteritis, accumulation of fluid in the peritoneal
cavity, thickened airsac, accumulation of f£luid in the

pericardial sac, while necrotic areas on the liver, The



Pt

inoculated E. coli organisms were reisolated from heart
blood, lung, liver intestinal content, pericd®rdial and

peritoneal fluid of dead experimental chicks.

-1

D. Histopathological changes in the internal organs in

experimental young and older chicks.

Adopting 10 organisms of serotype 01, Siccardi (1966)
recorded 100% mortality of day-old chicks through yolk sac
inoculation. 'Omphalitis was common, while few chicks

suffered with peritonitis ana inscected yolks.

Histopathological changes indicated an outer
connective tissue layer followed by a layer of inflammatcry

cells and masses of bacteria with few plasma cells.

E. Pathogenicity test in mice.

Behajle,/ﬂ{/gg al. (1963) reported pathogenicity
test of E. coli serotypes 071 and 08 on mice. By injecting
Uel ml of 24 hrs. cultures intravenously, the mice were
killed.

Gupta et al. (1969b) studied pathogenicity of E. coli
strains in white mice of about 1.5 - 2.5 months of age. 40
strains of E. coli were found to be pathogenic for mice on

experimental inoculation through intraperitoneal routes.
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Ellis et al. (1974) inoculated E. coli in suckling
mice for detection of eteropathogenicity and demonstrated

pathogenic lesions. Fb“*/

Gupta et al. (1975) performed pathogenicity test of

E. coli serogroup i /adult white mice through intraperi-
toneal route. (4)serogroups (05, 09, 011, 015) were highly
pathogenic and one serotype (03) indicated doubtful patho-

genicity while the rest 15 serogroups were found to be

non-pathogenic.

Dey et al. (1977) reported that 016 and 036 sero-
groups from diarrhoeic calves were pathogenic for mice.
Virulent and avirulent strains occured with same ‘'O' group

due to difference in 'H' antigen type.

Srivastava et al. (1979) stated isolation of E. coli
serogroups from 13 calves died of enteric colibacillosis.
They performed the pathogenicity of the isolates in mice
by intraperitoneal injection, serogroup 022 was reported

pathogenic for mice.

0]

Sharma et al. (1581} studied the pathogenicity of

E. colil of poultry origin and they observed that 23 were

pathogenic to chicks zand 21 to mice.

E. cecli strains of group 025, 049, 068, 078, 050 ana
0160 were equally pathogenic to mice and chicks inducing
100% mortality. The microscopic lesion in mice were conges-

tion of liver and spleen and haemorrhages in the spleen.



14

F. Antibiotic sensitivity test.

Savov (1963; studied colisepticsemia in chick and
reported that out of 64 strains of E. coli isolated from

chicks, 45 were resistant to chlorotetracycline in vitro,

40 to tetracycline, while 62 were sensitive to neomycin.

Hemsley et al. (1967) stated 213 avian stain of
E. coll against 24 drugs, out of which polymyxin - B and

nitrofurazone exibited the greatest inhibitory activity.

Aller Gencedo et al. (1969) recorded the highest
sensitivity of E. coli isclates (82) tc kanamycin, neomyc<in
and chloramphenicol, while 70% of the strains were found

to be resistant to tetracycline.

Butura et al. (1972) isolated 198 strains of E. coli
from fowls with septicemia. Drug sensitivity test indica-
ted that they were highly sensitive to chloramphenicol,
polymyxin - B, neomycin, furazolidcon and tetracycling,

while they are resistant to erythromycin and streptomycin.

Kapoor et al. (1978) reported that out of 220
E. coli isolates from poultry, a high percentage of strains
were resistant tu aapicilliin, chlorotetracyclin and strep-
temycin., Fewer s3trains were resistant to nitrofurazolidon
polymixin ~ B and chloramphenicol.

Sahota et al. (1978) reported that most of the

E. col}l strains isolated from cases of Oophoritis and



salpingitis were sensitive to streptomycin and nitrofuran-

toin but resistant to tetracyclin.

Sriniyasan et al. (1979) reported that out of 126
E. coli isolate from colibacillosis in poultry, 26 were
sensitive to ampicillin, chloramphenicol, kanamycin, and

furadentin while most of them were resistant to egrythromycin,
G P ed
L Nng LY

Farias et al. (1979fﬁisolated 166 E. coli serotypes

polymyxin and tetracyclinQ.

from poultry of which 95% were positive to chloramphenicol
and gentamycin. <3§£>to kanamycin and tetracycline, 82% to

ampicillin and 68% to streptomycin.

Gyurov et al. (1981) recorded 143 E. coli strain
isolated from poultry. All of them were resistant to

coxacillin, oleondomycin and tylosin.

Kumar et al. (1981) reported drug resistance of 135
E. coli strains isolated from chicks and hens. The isolates

were resistant to bacitracin, tetracycline and sulphonamide.

¥im and Tak (1983) studied on pathogenic E. coli

isolated from cinicks with colibacillosis. Almost all of
the 391 strains isolated were resistant to tetracycline and
streptomycin and 30 - 80% were resistant to sulphonamides

nitrofurantoin, carbenicillin and ampicillin.

Nakamura et al. (1983) studied the drug resistant

E. coli isolates in chicks. They administered faeces
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containing dominant E. coli sensitive isolates to newly

hatched chicks and were successful in reducing the drug

sensitivity.

Mehrotra et al. (1984) suggested the transfer of

drug resistance to chloramphenicol and furazone in E. coli

straiqs isnlsated fron the cut: zi four month old pullets,
fed with feed containing chloramphenicol and furaxone.

They compared the drug sensitivity with strains from
untreated pullets. Resistance to chloramphenicol developed
quickly and more than half of the isolates developed resis-

tance to furazolidone by the tenth day.

Barbour et al. (1985) reported drug resistance of
11 E. coli isolates, recovered from pozt-mortem materials

of Saudi Arabian broiler farms. They found that the isolates

were resistant to streptomycin, sulphathiazol and tetrzcycglne.
wnle e~ F

—
nC
195/E. coli serotypes were isolated by Sinha et al. n //
. froe—
(1985) from different poultry farms. The isolates were
from the intestines, heart, lungs, liver and from spleen.
All the strains werc not sensitive to bacitracin and nalidixic

acid (96%) and most resistant to ampicillin, tetracycline

(96% each), dexycycline (92%) and sulphafurazole (60%).

Manna and Fioretti (1986) recorded 11 serotypes of

E. coli sensitive to cefotaxime at a MIC of 20 strains of

E. coli was between 16 - 32 /“8/10 ml.




Chapter: 111

MATERIALS
AND
METHODS



////kf Source of materials:

(a) Escherichia coli isolated by Mukhapadhayay (1989)

from the Department of Ciinical Medicine and Public
Health was obtained for tie present study. The serotypes

(01 and 02) were supplied for the present investigation.

Me thods
— b
jq/.d"
bperimetal—infection-of- Ev--@od-dr—-in-quat: ?’/ \‘\\
A‘f :
For production of experimental i#hfection with most

o

pathogenic strain of E. coli sixﬁy/édult guails were taken

and inoculation was done accopding to the method described

by Savov (1963) with modiﬁféation.
s

e
. L . .
For producing experimental infection two represen-

tative pathogenic sfrain (01 and 02} were inoculated into

quails. Each offthe strains was inoculated by different

routes (I1I/P d oral) into groups of quails containing

10 gquails/in cach group.

(JQ Source of quails :

One hundred healthy day-old quail chicks were

obtained from the Department of Animal Genetics and Breeding
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Condrrige! 7&-;
for the experimental study. The gptffé experiment was

a period of six months-faﬂg%ng.i;em(ianuary, 1991 to June,
19951

LDbserveatiomr o quail chicks before--infection .z .

The quall chicks were kept under constant observa-
tlon duftﬂg—é;e—gexaed before the infection. During this
perlod the quail chicks were not treated or supplimented
with any antimicrobial agents. The quail chicks were
routinely examined before exposure to infection and revealed
no apparent abnormalities. Random faecal samples were
examined by culturing on MacCcnkey's Lactcse Agar plate for
presence of E. coli. The gquail cricks were maintained on
specially prepared good quality broiler chick mash and
ad-1ib drinking water free from infection without any anti-

microbial agent. or #).pan(p, f/)ua[

f g
ﬂ)u /(w\/ﬁ/"’/ W'w 7L /

- @ PE n"v“’c"h
\q ot
M.‘—([ﬁ r(’i -\M PRS 40\

The experimenial quails were randomly divided into

[ —

Grouping of quails :

6 groups containing 10 quails in each group as follows.:-

Group 1. Nown infected control for I/P route with sterile

Y
0

h]
W4

ct

brcc UrE .

-

Group 2. Non infected control for oral route with sterile
broth culture.

Group 3. Infected with E. coli I/P route (01 strain).
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Group 4. Infected with E. coli oral route (01 strain).

Group 5. Infected with E. coli I/P route (02 strain)

Group 6. Infected with E. coli oral route (02 strain)

The quails were reared with battery brooders with
special broiler chick mash and ad-1lib drinking water free

from infection.

Preparation of the inoculum :

The cultures of serotype 01 and 02 selected for
experimental infection were inoculated into nutrient broth

from Young agar stants and incubated at 379 for 12 hours.

From the broth cultures, direct smears were taken,
stained and examined to ensure purity of the cultures. The
broth culture tubes were centrifuged and the sediment was
suspended in sterile normal saline 2nd the turbidity was

matched with Brown's opacity tube No.3.

Dose of the inoculum and route of administration :

ror each strain of E. coli (01 and 02) selected for

(lr 37
experimental infection, one group of quails was infected

2o moi/
intraperitoneaily (I/P) with 2 ml and o;é group ofally with
e}
2.5 ml of the inoculym containing about 10 organisms per

(G 154+

ml. Two groups of quails were kept as control.
I\
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1§ ama 6 waes, ey
Gne of-these-groups wdS injected intraperitoneally
(I/AP) with 2 ml. and ¢ ks feborabdy with 2.5
ml. of sterile nutrient broth. The inoculation was done

when the quails were 6 weeks of age.

famy iyt Cor e L
Post-inoculation observation,@!%J;@“*’VJQZEBF{'Aidﬂﬁwff:

BN S

Inoculated quails were observed at every 6 hours

interval during the first 24 hours post-inoculation and
/707/’7!'66 4 Xme”
subsequently at 12 hours interval for 7 days.A;¥9rtglity
ebinyin e o
apd morbidity were recorded observation, Clinical

A‘ﬂ&mﬁﬁka

manifestation, 1if any, were also recorded. ;
He ceaclest
to probakie—infection were at—umCce necropsiednand the gross

pathological changes in—the—interrat—orgamns were recorded.
‘ fieso o
For histopathological studies, sec®tems—of the heart, liyer
&£ N“" 72»00‘;"\”/} .
intestinesy gizzard were collected and processed if-~the.’

laboratory~ The -2 isolation of E. coli was done fromjheart

blood, liver, intestinal contentf, fericardial fluid and
S N—— e - o

peritoneal fluid e .

Agar .platee _F,//ow{}\/; a’rb-—_j«.ko .C’:G cdoy ,'\._ v,) VT A meﬁsoﬁé ) / 3(; SRt a6
C

wpel Lotee 4

C. Histopathological changes iy quails.

The adult quaily infected with virulent E. coli

serotypes (01 and 02) intraperitoneal and oral route were

immediately necropsied after death. The gross pathologicail

al organs were noted and the tissues of

O@LJ@,L« hen { cmﬂt !,j"C ()fn:{ .

changes in the inte

e
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organs showing gross patﬁpﬁogical lesions/changes were

collected in small pie?és in 10% tformalin.

After fixatjon, the tissues were cut into small
pieces and processed according tc routine procedure descri-
!

bed by Luna (1968f{ The paraffin embedded tissues were eut
into sections of/4 - 5 thickness énd stained with haemato-
xylin and eosiq/( H & E ) stain (Collins and Lyne, 1976).

The stained t?ésue sections were examined under the microscope

and the hist%bathological changes recorded.

/

D.(a) Collection of samples for :eisolat%ﬁ% of E. coli from

dead gquails. A’{M? me.)n%y /"“‘f ‘?J‘.,,L .

Bacterialogical samples yere cofa‘ 42 from heart

blood, pericardial fluid, intes¥inal contents, liver, peri-

toneal fluid of experimental {nfected quails by E. coli

were collected aseptically y¥ith the help of sterile pasteur
pipettes. Clinical samples from liver and intestinal
content for barctericlogjycal study were collected by sterile
swabs. The collected /samples were inoculated on to MacConkey's

Lactose Agar (MLA) lates immediately after collection.

Cifieatd frB oo T

The following media were used for iso-

lation, purification \and subculture of Escherichia coli.
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i) MacConkey's Lactose Agar (MLA)
V// ii) Nutrient Agar (NA)

iii) Eosin-Methyleneblue Agar (EMB)

P
Thé\media were prepared according to Edward and

Ewing (1972) and Cruickshank et al. (1975).

Lnocudetipns:

Primary-—inoculation. of. .the collected -materials was
prepared 6n MLA By Streak plate method as described by Collins
ML o
and. Lyne-—4}9%6)>. The plates were incubated at 37 C for 24
()

hours aerobically ana the suspected pinkish colonies were
a7
subcultured on E.M.B. plates..Tlhe-pkates were incubated at

37°c for 24 hours aerobically.

Maintenance of culture :

After purification, the suspected Escherichia coli

colonies were picked up and streaked on to Nutrient Agar ({(NAj
slants and incubated at 37°C for 24 hours aerobically. The
slants were preserved in a refrigerator. Viability was
maintained by subculturing the organism at every six weeks

interval in NA stants.

9{{/Characterisation and identification of the organisms :

Characterisation and identification of the organisms:ﬁﬁlu/

were made as per Edwards and Ewings (1972) on the basis of
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i) Morphology,
ii) Colony characteristics and

iii) Biochemical tests.

Morphology :

The morphological characteristicéﬁbf the isolated

organisms were performed by staining the cuxture smears with
Y _

o o N e b
=

Gram's stain. Mo:phe%egicai”charactersw%%ﬁglgize,»shape EESf\\

L a1 \

efraﬁgement along with Gram's stainpdmg reactioq)wefew4eeewde69 

Colony characteristics :

The colony characteristics like size, shape and

physical appearance on the culture media were observed and

recorded.

Chaec +ouin e

matnereacit s 1 S ey o iyt

Biochemical #ests-of. reisolated organisms. - (Eschabichit~e@ods

The biochemical tests were performed fow~&he—identiw

fication.of--Escherichia.coli organisms as per the methods

described by Edwards and Ewing (1972) and Cruickshank et al.

(1978). The biochemical tests conducted were :

i) Tests for termentation of carbohydrates e.g.,
glucose, lactose, salicin, dulcitol, maltose,

inositol and adonitol.

ii) Test for H,S production.
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iii) Methyl Red (MR) and Voges Proskauer (VP) tests.
iv) Citrate utilisation test.
v) Indol test.

vi) Test for urease production.

. Pathogenicity Tests of E. coli.

Pathogenicity test of the isolates were performed

in Swiss Albino mice,,k

St wice

From each serogroup, er reisolated E. coli was %4Lﬁ/

\\
wrpRLLosmed for pathogenicity in“gdult white mice as per the
“
method, described by Gupta and Singh, (1969). Adult healthy

e O
e,

Swiss albino mice of the same age grogg/%btained from ™.
s’

PN e R
TR Gl

M/s.7S. Ghosh, Lavoratory animal supplier, of 6/C, Motilal
R.

Basak Garden Lane, Calcutta—54kwere maintained at Shee—-

laboratory for a period of one month before inoculation.

During this period, the animals were neither treated nor

supplimented with any antibiotic or sulpha drug.

e e

gt T SR

Preparation of the inocuiation :

The reisolated E. coli were incubated at 37°% for
24 hours. A single colony from this group was inoculated

into 5 ml. of nutrient broth from nutrient agar slants
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and incubated at 37°C for 24 hours. Oirectly stained smears
from the broth cultures were examined to ensure purity of
the cultures. A serial tenfold dilution of each broth
culture was made in sterilised normal saline solution to
determine the viable count of the cultures as per Cruiék—
shank et al. (1975). The broth culture was centrifused and

the sediment was resuspended in nutrient broth containing

about 800 millicn organisms in 0.5 ml suspension.

Roculabwen—ofmriee”

;#E’Swiss albino mice were devided into two groups,
each group containing 6 animals. One group of mice was
injected intraperitoneally (I/P) with 0.5 ml of the inoculum
containing about 8C0 i lic¢a crjy.r.isms per dose. The control
group consisting of six mice was inoculated with 0.5 ml of
sterile nutrient broth by I/P route and all groups were kept

under observation.

Fczt-inoculation observation.

Inoculated mice were observed at every 6 hours
interval during the first 24 hours post-inoculation and
subsequently at 12 hours interval for 4 days. Mortality

= ol
STl
was recorded at each observation.” yice

infeetten were immediately necropsied under strict aseptic
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condition and the gross pathological changes in the internal
organs were recorded. If E. coli was isolated specially.
from ;ﬁgﬁheart blood of the dead mice, itewas.considexed
pathageadc. Pathogenicity of E. coli was graded accorqing

to the following table.

No. of dead mice. Hours arfter Pathogenicity.
inoculation
3 -4 18 +++
3 -4 18 +4++
2 - 3 19-30 ++
Nil 96 non-pathcgen

The isolate thus obtained was again checked up
by microscopical, cultural and biochemical observations.
The lethal index was calculated as per Stipkovite et al.

(1969).

ﬂ{:;tibiotic sensitivity tests :

Escherichia coll isolates were tested in vitro

for their sensitivity pattern against various antimicrobial
agents by using the disc diffusion technique (Cruickshank

1., 13975).

ct
[+}]

The antimicrobial agents and their concentration

per disc used in the test were as follows :
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Sl.No. Antimicrobial agents Concentration per
(abbreviations used) disc

1. Ampicillin (A] 10 meg

2. Carbenicillin {(Ca} 100 meg .
3. Cephaloridine {CE} 30 meg
4. Chloramphenicol {CH) 30 meg
5. Contrimoxazole ({CT) 25 meg
6. Gentamycin (G) 10 meg
7. Amikasim (AN) 10 meg
8. Sulphadiazine (SNi 150 meg
9. Cepotaxime (CF) 30 meg
10. 4 Neomycin (N) 30 me3
11, Nalidixic Acid (NA) 30 meg

12. Furazolidone (FX; 300 mey

The disces were obtained from M/s. DYNAMICRO Thame,

Bombay, India.

Test procedure :

For the test, E. coli colony was picked up from
E.M.B. media (Eosin - methylene blue);aad inoculated into
nutrient broth tubes (pH 7.2) and incubated at 37°% for
18 hours aerobically. The purity of the organism was deter-
mined by microscopic examination. The turbidity of the

inocula was matched with that of Brown's opacity tube No.3.
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Zighteen hour old pure :-iitures under test were
swabbed with sterilised swab an¢ spread evenly on the
nutrient agar surface and the antimicrobial discs were
gently fixed at equal distances w:ith sterilised forceps
on the agar source maintaining adequate distances among’
them. Each disc was gently pressed down with-a pair of ste-
rile forcepg to ensure complete contact with the medium.

The plates were then incubated at 37°C for 18 hewes to

24 hours in an inverted position @&erobically.

Reading and interpretation

The diameter of the zone of innibition around the
disc was measured to the nearest millimeter (mm) which
included ¢ mm diameter of the disc. Thne results were
interpreted by using the "Zone size interpretatine chart"

provided by the manufactures of the discs as follows :

A'clear inhibiting Zone of 15 mm or more was taken
as highly sensitive (+++), at 12 - 15 mm as moderately
sensitive to that particular drug. Ten to twelve mm
inhibitory zone was taken as weakly sensitive (+) and less
than 10 mm inhibitory zone were considered resistant,
Depending on the drug sensitivity results the treatment

was formulated.



Chapter: IV

RESULTS
AND
DISCUSSION
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A. The results of the experimental production of

Escherichia coli {(serotype 01 and 02) infection in adult

Jave. beer—

quails Ygre presented in Table I. Both the serotypes were

highly pathogenic to adult quails. Serotypes 02 produced

bor Dot S
100% mortality in quails within 7 days “in.all routes of
administration whereas serotype 01 produced 1C0% mortality /A
v intraperitoneal (I/P) routef/and 304 mortality in orai
route. Maximum mortality was observed in gquails which wvere

inoculated intraperitoneally within the first 32 days in

Howre Ve ” / ‘F’ (e
both the serotypes. <But none“jf th‘acontrol groups @f

l\ /‘C'r .
guatdIs exnibited any pathogzﬁic change or mortality when

Cre) 5 g;f"/ S et fiit

inoculated with sterile broth cultures AP_ gk orall
- A oo ///

sgtfgs. .

Stipkovists and Solym (1968), Phukan (1988) observed

that most of the E. coli strains were highly pathogenic tc

young chicks while Srinivasan gé al. (1979) recorded E. coli

strains of group (01, 02) as highly pathogenic to guails as

producing 100% mortality. The results obktained in the

vel, -
present study i pathogenicity of E. coli

s (e
.serotype 01 and 02 3 2% ( i the findings of Siccardi

(1966) .
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B. Result of rﬁqgolatiq? of E. coli from experimentally

v L , é% /Che,
infected adult quails awagfmeekﬁ ame—+tre pathological

t

S.

Representative samples were collected fromlheaft
blood, fpericardlal fltta}.lntestlnai contents- liver and
other organs ﬁsam.%hewexperlmentaIly ‘ihfected adult yuadds
B, CQidrdn at different time intervals immeZiately after the
death of ;Hglquails. The hours and @ ;s of such death variem/

alma

tdentification of E. <i.i organisms were made as per methods ¥ .

from 1 day to 7 days. The—isvrItiomn, characterisetiomnr-and--

: X Lot
;(1215%” The result of such~reisolation of E. coll pbeen :
presented in Table - II. The tabhle l;{%—fﬂﬂﬂaés~%heJﬁighest Ong'

el —

incidence of @pteritis in the intg’stinal contents in 35
samples} Necrosis and congestign with white streaks/foci
15 cases while enlarged
in 30 cases only. The—Sporudit—'¢V(
gizzard was found only in one ' "

/ {
2nd peritonitis were noted in two aﬁfaﬂﬂ%
&1

on liver were recorded in

and congested heart observ
incidence—ef éongestion
case, wnile pericardit;
. Congested and enlarged kidneys were

cases 1in each catego

found in two cases.
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Table : II(,ng;olation of E. coli from experimentally
infected adult quails by E. coli and the
pathological conditions of dead guails.

S1. Samples€ollected

/e

Pathological eendittors

No. of %JKZ)

No. from Xiver, heart, observed. Sampies
int tine/etc. ~etami-necy
1. 1Intestinal contents Enteritis 35 ( )

2. Heart blood.

3. Liver.

4. Pericardial fluid.

5. Peritoneal fluid.

Enlarged and congested
heart.

Necrosis and congesticn
with white streaks/foci.

Pericarditis,
appearance of
dial sac with
tion of fluid

cloudy
pericar-
accumula-
inside

the pericardial sac.

Fluid accumulated inside
the peritoneal cavity.

0 ¢ )

1s¢ )/

2 ()

6. Gizzard. Congestion of gizzard. i)
7. Kidney. Concested and enlarged. 2 ‘)
Total : 87 —

A’) Aow m=7 casSs /So/c-at»'ok w(,%w-r—,/ N
alle o iea/% ,\aCJ hew et A < din
Ve _;(/.)‘\Vt \(Q;bv{*l' ohkaulel d(.wf W W&(&\a-é,/
S deste

— 07"\ be 'CVLMU b
— »lkez Moo
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qugolation of E. coli from different sites of inoculated

guails.

;;’{ /WW{‘QG/ JSlfe. h ow OeLu_*(lQ/ Acie becw é’ﬂé\:%f ey

/i?4 X
Results of the Table - III obtainig/ﬁnder the present

investigation indicate that the number dead quails showing

positive reisolation of E. coli (01 sf¢rain) through intra-

peritoneal route from heart blood, iver, intestinal contents,

pericardial fluid and peritoneal Aluids were 9, 4, 6, 4, 2

respectively while through ora%rroute were 5, 5, 7, 2, 3 res-

pectively. =y //

/

The number of dead/quails showing positive reisola-

tion of E. coli (02 strain) through intraperitoneal route
from heart blood, livgf, intestinal contents, pericardial

fluid and peritoneal’ fluids were 9, 3, 2, 2, 2 respectively
while the oral rouée recorded such positive reisoclation

6, 5, 9, 3, 3 regpectively.

It is, evident from the above table that /h .béb
?/(gw/? OZbﬂ)— v) o Lofetronn woas N9-Lsy clel fron e““vfb/pp./
e nu

er of p051t1 reisolation of E. coli (0l] strains
from—heart blood of dead guatts WETE highest (9 only) tHrsugh—
intraperitoneat-routes- —The-numper ‘6f Siuch positive p€isola-

R P

strain) were 'g,i‘j'_‘npsf from the heart blood
arsl 'n oval vo

of~dead- qualls :zfifgh fﬁtr efoSﬁégT“ : Fein S k- 56
(0102 i Sofe doev wag e Ana

in sti thdt.&he highest-number—of ~suctr posTCive
reisalation cases of E. coli (02 strain) .werein intestinal Condeni
ceontents . bhraugh-oral. . route.

i (02

"_‘

icn _¢of E. Loli
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Clinical manifestation and gross lesions in young chicks.

. /’
Specific clinfcal manifestation of E. coli infection

. PeyA
could not be apprecyéted.__lgzlquails before death hurdled

wes!
! -symptomé—e£f incoordination
b crartisy
of movements, tremprs, dullness, loss of appetite and falling
£ wind eanr’

together, droppedJ

in response to stimuli. In less

es’

ubsided and the animal recoverg but

severe cases Septicemia

wowlel Ao Q
the organisms pay bef+localis causing arthritis with swelling

and pain of the joints{fiinoculated quails which died during
the experimental observation period were immediately necrop-
sied and the post-mortem examinations were conducted. Gross d“#!.ﬂ-
. . . . Fray of

lesions observed in the internal organs were congestiocn of the‘ok /

[

heart, liver, gizzard, kidneys and intestines. Pericarditis hﬁ-b&fh
PN

and perihepatitis were also found (Figs 8 to¥% }. The inocuy¢ . : '
PraL

e

b -
j?\/

lated E. coli strains of organisms were reicolatea from th
heart, liver, intestinal contents, pericardial and peritoneal

fluid of dead quails (Table - III).

Similar findings were 3¥€0 described by Muzurkierueiez,
M., et al. (1958), Silva et al. (1989) Srinivasan et al. (1979)
in quails and Rakhmanian and Shubin (1978), Srinivasan et al.

(19Y79) in young chicks due to E. coii strains. On the other

hand, Sharma and Yoshi (1985) made experimental production

of colibacillosis with six strains of E. coli in laying hens
and observed that the strains were highly pathogenic for them.
Killed birds had swollen dark red ovaries, misshapen and con-

gested ova and inflammed oviducts.
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Fig. 1

The adult quails, exPeri?ggEgll¥_ino——~ L av
culated with E. coli (01/ 02) showing
symptoms of incoordination of movemen-

ts, tremors, dullness, loss of appeti- ] ?
te, hurdled togethe;g dropped and,

died.™ T e

q LI
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Histopathological ch;ﬂgg:/:;/;he internal organs in

experimental adult quajils W1th E. coli 01 and 02 serotypes ;-

A.

E. Coli serotype 01 (Oral route)

i) Intestine
- wk‘f o)

Macroscopic changes : A 52
heve = qal
ce

Highly inflammed and severely congested. U)(

Microscopic changes :

Section of intestine showed the following changes :-

Extensive acute haemorrhagic enteritis (Fig.@ ).

Architecture of the v1111 was completely lost and there

........ g
was g esguamation andLgegeneratlo Aqf‘the lining epithe-

- -

lial cells. The submucosa was markF dly osdematous and
infiltrated with number of leucocytes. There was hyper-
dactivity of the submucosal glands. The serosal vessels
were also congested. The lamina propria showed diffuse
infiltration with mdncnuclear cells. Proliferation of

’ iy 4
1ef Gobbts
the lymphoey%tc cells in the submucosa. Museus proaucing

e AN I =
cells afe—p%gient in th§L€$ﬁlng epithelial ceils otz

the villi (Fig.48 ).

Integh) ‘/(f e ang 2
/
The organism is a common inhabitant of the

alimentary canal of adults. So long as it is confind



ii)

iii)

to the intestine it lives as s saprophyte, but if the
integrity of the alimentary mucous membrane is impaired
in any way it may invade the tissues. Proliferation of
certain strains of E. coli in the intestines produce a
potent endotoxin, which causes hypotension, vacular

collapse and hypothermia.

Heart :

Macroscopic changes

moties="

Heart was congested with Jless pericardial fluid.

Microscopic changes

The intermyseal vescels were markedly congested.
There were accumulation of the r.b.c. and haemorrhages
between the myocardial fibres. 1In some places there

r.b.c. become coagulated (Fig. o

Th& changes were seen mefe ‘i;egésrehe epicardial

regions.
Liver :

Macroscopic changes :

The liver was congested with white streaks on the

partial surface of the organ.
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Microscopic changes : 1y R ~
:Dn@'\ Jol - 45 .

WE7 9 gihv

Congestion wefe aeen in t?e nterhepatlc ig}ds‘ﬁ4~1/

h#qua“Vh
central vein. Exten351ve fatty s and necrosis {
LAn dbc44~7 £l
wg;eh/Were seen ; se*tcwarés«bh -oonbégéJLern“ //
“ hb’@l"" L,"H waL-Q

Aggregat%gn of the'lymphocytes were—showed—Im-the 1 ivesr.

/)c;:#wofm hepe e ‘\V‘r,:m‘:\ (A5 %_lmh

e

Jﬂxiulee Degeneratlon and thickening of the blood vessels
were seen in some places. Ldver—parenchgma was congested.
armd—hepatic—cetts -were-swol ltemrdue—to--vaeutar-degenera-,

LTI M)

tﬂ Hw-/
W;.SQJ;?

iv) Kidney :

Macroscopic changes :

Kidneys were swell%?, congested and inflammed.

Microscopic changes :

-Severe haemorrhagic changes were seen throughout the
section. Most of the tubules were distorted. The lining
epithelial cells of the tubules showed severe degeneration
and necrosis. Tubular epithelium were hyngESQphied and ??
beigae columnar in shape and sometimes papillary projec-
tion like in appearance in the tubules (Fig.49 ). Degenersa~

-

flb cromrof—the—tubules wWere noticed bath Ih~ the—cortex—and
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Glomeruli become congested ind ayperimic. The

r.b.c. were accumulated more in %hne interstitial spaces.

Some glomeruli were atrophied ana some glomeruli were

hypertrophied. Congestion in the big blood vessels were

present (Fig.24,A .

i)

ii)

iii)

E. ccli sero-type 01 (Intraperitcneal route)

Intestines

Macroscopic changes

Intestine was higrly congesced witn hiaemorrha-

ic patches.
g patch . O~

Microscopic changes

Liver :

-r% |
%—..

<
o

Lesions were same as seen in oral route(l:.".&). 0& ry—

Macroscopic changes

Liver was congested with white streaks.

Microscopic changes :

Lesions were same as seen in oral route.(f-'.‘a.l?)-

Heart :

Macroscopic changes :

Heart was congested with less amount of peri-

cardial fluid.



iv)

i)
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Microscopic changes:

Microscopical chanues (iserved were similar to

the changes seen in oral route.

Kidnezs :

Macroscopic changes

Kidneys showed congestior and haemorrhagic patcnes.

Microscopic changes :

Microscopic lesions were same as seen in ors: rcnute, b///

E. coli serotype 02 (intraperitoneal route).

Intestine :

Macroscopic changes :

The organ showed severe congestion and haemorrhagic

patches here and there over a large area.

Microscopic changes :

There was complete denudation of the intestinal

t. Frcli- VQLA?

feration of the lymphocytic cells in the submuccsa.

mucosa@ and tht villi,

Thep#® serosal vessels were also markedly congested

(Fig.e,13).



ii)

iii)

Heart :

Macroscopic changes :

Pericardial muscles were congested with less

amount of pericardial fluid.

Microscopic changes :

Section of the heart revealed moderately congested

appearence (Fig.4q ).

Liver :

Macroscopic changes :

The liver showed congestion and white streaxscn

the partial surface of the organ.

Microscopic changes :

The organ was very much congested. Extenssive

fatty changes and necrosis were noticed (Fig. % ).

iv) Kidney :

Macroscopic changes :

Kidneys showed congestion and haemorrhagic

patches.

Microscopic changes :

Microscopic lesions were same as seen in

oral route.



D. E. coli serotype 02 ioral route).

i) Intestines :

Both macroscopic and microscopic changes 4ere

similar to those seen in intraperitoneal route.

ii) Liver.
iii) Heart.

iv) Kidney :

All the above organs also exhibited similar
lesions in both macroscopically and microscocically

as seen in intraperitoneal route.

Phukan (1988) also recorded gross lesicns in the
ofy/'t
internal organs o experigzzzzi CEiC§5 di of cnli-
L T Rares

bacillosis’ like cong€stion of liver, lung, heart,
enteritis, accomulation of fluid in the pericardial
cavity and white necrotic areas on the liver. These
findings were very close to the results obtained in
the present study. As regards the histopathological
changes in the internal organs in experimental gquails,
the information were scarce in the literature.

WJ

R
o { When infection occurs, the organisms first multiply
. {.0’
i

hﬁ’J b in the clot of blood and liquefy it. The clct disinte-
¥ T

(yk‘ ﬂ\ grates and emboli containing bacteria are thus carried

¢
'''' ' by the portal veins or posterior vena cava to the liver
and general circulation respectively. Ultimately

septicemia 1is set up.



Fig. 2 v ‘
Showing congestion of_heart,q&g;esfiaes,
pericarditis and (perihepatitis” in
experimentally inoculated (oral) quails
with 01 E. coli 1isolate.
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PFig.3 v

Showling congestion of liver with white
streaks on the surface of the organ

in experimentally inoculated (oral)
guails with 01 E. coll isolate.



Fig. 4 v

Showing agte congestion of heart,
liver, intestine, and gizzard of adult
quails, experimentally inoculated with
01 E. coli isolate (I/P route).



Fig. 57

Showing congestion of liver, intestine,
heart and kingys in adult quails,
experimentally inoculated (oral) with
02 C. coll 1isolate.



Fig. 6

Showing congestion of liver with white
streaks on the surface of the organ in
experimentally inoculated qualils with

02 E. coli isolate, (1/P route).

AE;:!; o

Fig.7? v i
<
Showing exténsive congestion of heart,
liver, intestine in adult quails,
experimentally inoculated with 02
E. coli isolate (I/P route).




Fig. 8 v

Section of intestine of quails experi-
mentally infected (oral) with E. coli
serotypes 01, showing extensive hae-
morrhagilc enteritis, architecture of
villi completely lost with degeneration
and desquamation of lining epithelial
cells. H. E. X 100.

Fig. 9 v

Section of intestine of quails experi-
mentally infected (I/P) with 02 E.coli
serotype showing necrotic debris™ in

the lumen and loss of villi. H.E. X 100



Eig. 10 v

Section of the heart of quails experi-

mentally infected (oral) with 01 E.coli

serotype, showing marked congestion ot

the intermyseal vessels. There were

accumulation of r.b.c. and haemorrhages ?

between the myocardial fibres.™ '
H. E.X450

Fig.11 v

Section of liver of quails, experimen-
tally infected (oral) with 01 E. coli
. serotype, showing cemgestien ok liver
0Lk¥w° parenchyma, degencratio: and necrosis
v ; :

the Ciedes H. E. X 450.

t
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Fig. 12.v

Seagtion of kidney of qualils, experimen-
tally infected (oral) with 01 E. colid
serotype, showing severe degeneratIon
and necrosis of the lining epithelial
cells of the tubules.

H.E, X 450

Section of intestine of quails, experi-
mentally infected (I/P route) with 02 E.
coli serotype, showing diffuse infil- —
tration with monanuclear cells in the
lamina propria. H, &, X 450




= N
Fig. 14 0\J° 1'% N
Section of intestine of qualils, jdld

experimentally infected (I/P route)
with 01 E. coli serotype, showing
mucous producing cells in the lining
epithelial cells of the villi.
H, £.X 100

/

Fig. 15

Section of intestine of quails showing
9 lucgcytic infiltration, markedly oede-
matous of submucosal glands and prolife-
ration of the lymphocytic cells in the
submucosa. H. E. X 100.

R

Pd



of-

Section of liver of quails experimen-
tally infected (I/P route) with 01

E. coli serotype, showing en ;yi‘-h«,g..,g
of bloody exudate add r.b.c. in the

blood vessels.with—degeneratbieon—and-
thickenilng-ef-—the-bieodvesselo—ir
soma-—piaees, H. E. X 100.

Section of liver of quails,
tally infected (I/P route) with 01

experimen-

E. coli serotype showin :
E g aggregation
of the lymphocytes in the liveg
parenchyma and necrosis. H. E. X 450.



.
s e PO
Fig.18 | Jo 1

PR
Section of heart of quaills, experimental- -%L
ly infected (I/P route) with 0l E. coli

serotype showing accumulation of r.b.c.

in the blood vessels and fragmentation

of the cardiac muscle fibres.

H. E. X 450.

Fig. 19 v/

Section of heart of qualils

¢ exXperimen-
tally infected (1/p) with 02 E. coli
Serotype showing moderate cong

gestion.
H. E. X 450,

L



Section of kidney of quails, experimen- JéfJ“
tally infected with E. coll serotype

02 showing severe haemorrhagic changes
throughout the section and accumulation

of r.b.c. more in the interstitial

spaces. i, L. X 450

Fig. 21

Section of kidney of quails 1
nfected
r%cﬁ> ( with E. coll serotype 01 showing

| congestion and hypermia of glomeruli.
fQZW4f{n« iy, . X 450

(p b ‘[;\

s,



of quails showing v

Section of kidney lomeruli
d hypertrophy of glom .
atrophy ane HHE H, . X 450.

i BEnsane = il

o : C c“ 'ri"f"
Fig. 23 \ -
RIS
Section of kidney of qualls, experimen- a&'

tally i1nfected (I/P route) with 01
serotype, showing severe haemorrhagic
changes throughout the section and
accumulation of r.b.c. in glomeruli.

H, &, X 450



Section of heart of qualls, experimen—
tally infected (or=l) with 02 =. goli
serotyre, showing severe haemorrhagic
changea between the myocardial fibres.

H, E. X 450

Section of liver of quails, experimen-
tally infected with E. coli serotype
02 showing degenerative changes ef™
(fatty degeneration) and necrosis.

H, I, X 450



Section of liver of quails, i1nfected
with E. coll serotype 02 showing
accumulation of blbody exudate and
r.b.c. in the blood vessels.

H, bk, X 4%0

i;y_ri

Section of liver of qualla infected with
L, ¢goll aerotyre 01, =howing conpcqtion
in the interhcr&tic cord, central vein
"nd recrosaiam, H, &, X 450



Fig

Section of liver of quaile, infedted
with E, coll =erotyre 02, showing
accumulation of bloody exudate and
r.b.c. in the blood vermela,

H, Ik, Y 450.

Section of he-rt of quiila, experimen—

tally infected with i, 0li, showing

nevere haemorrhagic changes between
ithe myocardial fibren. H o, X 450.



D.

Biochemical tests for Reisolated Escherichia coli.

Altogether 40 E. coli (01 and 02} strains were
isolated and identified on the basis cof morphologyt
staining reactions, cultural characteristics and bioche-
mical tests. The results of the biochemical tests were
presented in Table - IV and V. OQut of 40 strains of
E. coli 30 strains produced iIndole, all the 40 strains
of E. coli showed positive results to M.R. and negative
to V. P. reactions and fermented lactose, glucose, mani-
tol, maltose, dulcitol and salicin. On the other hand,
none of the 40 strains of E. coli fermented adonitol and
inositol and utilised citrate and produced urease and
HZS‘ The positive biochemical values obtained for the
isolates were in full confirmity with the results obtai-

ned by Phukan (1988).
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Results of the pathogenecity test against féisolated
1

E. coli in white albino mice.

A review of the Table - VI clearly indicates that
the percentage of mortality in wh;te albino mice is 66.66%
in E: coli (01 serotype) through intraperitoneal route.
Similar is the outcome in pathogenecity test in E. coli
(02 serotype) through the same route. Further, the
control group wiith-waé-lnjected with sterile.nutrient

broth did not show any mortality.

It was found that the white albino mice injected

’

with large doses subcutaneously develop local abscess{;{
but if injected intravenously or by the intraperitoneal

route they may die from septicaemia.

Results of Reisolation of E. coli from different sites

of inoculated mice.

A survey on the results of positive reisolation of
E. coli from the different sites of inoculated mice indi-
cated ﬁ/highest number in heart blood (4) through intra-
peritoneal route in 01 strain. Similar is the result of
such positive reisolation in heart blood, the number of
dead mice being 5, through the same route in 02 strain.

Gross pathological changes observed in the internal organs
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of dead mice were congestion of heart, spleen, liver, '
kidneys, lung in all the dead mice (Fig.dfa®) . Tissue

suspensions particularly from heart blood were collected
aseptically and inoculated into blood agar plates ang

reisolation and identification of E. coli was made to

confirm the cause of death (Table VII).

It was evident from (Table - VI)that the degree of

pathogenicity test were 01 and 02 as '+++°'. )
péb/r\é} ol e
The control exgiﬁiééhtal mice which we¥e-net—dted

b(/t" n o o Pl L ovf,“,.,/ f?/,#;" hee g g an,//
were sacrificed and- n.o-th—i-ﬁg-—a-bﬂgf-m{;was Aoticed in the e Crmf ée

A
internal organs, specially heart, liver, spleen, lungs and
kidneys (Fig.a9 ). Inoculation of heart blood in blood

agar plates did not reveal any microbial growth, particu-

larly E. coli.

Gupta and Singh (1969b) studied the pathogenicity
of E. coli strains in white swiss mice and recorded 40
pathogenic strains out of 54 isolates of E. coli. They
observed that serotype 01, 02, and 078 were highly patho-
genic to mice experimentally which was in agreemert with

the present findings;

Besides, Gupta (1975) observed E. coli serogroups
(05, 09, 011 and 015) as highly pathogenic to white mice.

He further observed that 15 serogroups were nonpathogenic.
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Srivastava and Arya (1979) reported serogroup J22 as nighly
pathogenic to mice whereas Sharma et al. (1981) recorded

E. coli strains ot groups (025, 049, 060, 078, 090 and
0160) were 100% pathogenic to mice whereas 017 was féund
nonpathogenic. They further recorded macroscopic lesions

like congestion of liver, spleen in dead mice which coro-

borated with the present findings.
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Fig. 27

Showing gross pathological changes in
the internal organs of white albino
mice (dead) suggesting congestion of
heart, liver, spleen, lungs, and
kidneys, due to E. coli serotype 01
(A) experimental inoculation.

Fig. 28./ —

Showing macroscopic changes like
congestion of heart, liver, spleen,
lungs and kidneys of dead white albino
mice with experimental inoculation of
E. coli 02 serotype (B).



Fig. 29 v

Showing absence of gross pathological
lesions 1n the visceral organs of
white albino mice (killed) of control
group (C).
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G. Sensitivity pattern of Reisviated E. coll against different

antimicrobial agents.

A close observation on Table - VIII and (Figures33)
vividly indicates that the E. coli (01 stain) is senéitive
to carbanicillin, cephaloridine, cef@®taxime, Furazolidone,
while it is not sensitive to other antimicrobial agents.
Further, it is found that E. coli (02 strain) is sensitive
to Ampicillin, carbanicillin, Sulphadiazine, Cefdtaxime
and Furazolidone, but it=#s not sensitive to other anti-

e od-

In the present study no single antimicrobia%Awas

microbial agents.

found sensitive to all the E. coli serotypes. Further,
LLSE ™
no single antimicrobia%:was 100% sensitive against the

E. coli strains.

Savov (1963),Aller Gencedo et al. (1969), Butura
and Sahleanu (1972), Kapcor et al. (1978), Sahota et al.
(1978), Srinivasan et al. (1979), Gyurov et al. (1981),
Kumar et al. (1981), kim and Tak (1983), Barbour et =al.

yat g/ -

(1985), Sinha et al. (1985), reported varied degree of

o]

resistance of E. coli strains to different antimicrobials.
Transfer of drug resistance has been a present day problem
in controlling colibacillosis. Mehrotra et al. (1984)
reported the transfer ot drug resistance to chloramphenicol

and Furazone in E. coli.




In vitro sensitivity of E. coli 01
seroisolate to different drugs,
indicating sensitivity to carbanici-
1lin, cepharidine, cafotaxime and
Furazolidene.

B 3]./

In vitre sensiti
: - vity of 02 k
:erc;isolate indicating .—en.qT.tiv:lto
éTp cillin, carbnnicillin,aulphadia—
ne, cafotaxime ang furazolidone



Chapter: V

SUMMARY
AND
CONCLUSION
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Summary and Conclusion

Experimental infection of Escherichia coli (sero-
type D1 and 02) was done in adult quails. Both the strains
were found to be highly pathogenic to quails. Serotype 02
produced 100% mortality in quails within 7 days in I/P, and
oral routes of administration whereas serotype 01 produced
100% mortality by I/P routes and 80% mortality in oral
route administration to quails. Maximum mortality was
observed in quails which were inoculated I/P within the
first 3 days in both the serogroups. But none of the
control groups of quails exhibited any pathogenic change
or mortality when incciilated with sterile broth cultures

through I/P and oral routes,

Clinical symptoms anc gross lesions in guails due

to experimental infection of E. coli were sudden death,

huddling tcgether zond dcath, symptoms of inccordination
of movements, tremers, dullness, loss of appetite. Gross
lesions observed on Post-mortem examination of dead anasijls
were congestion of the heart, liver, intestines, gizzard.
Pericarditis and perihepati%i§ were also seen. In many

cases thickened air-sacs and white necrotic épgﬁs on the

|

liver were visible. -~

=T A
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ety T

Histopathological changes {macroscopic and micros-
Cle S
copic) observed im—varying degrees--in internal organs g

experimental Infection of Er Toli—fmadult quails by

different—reoutes (I/P and oral routes; were as folloWs :

Intestines :

Highly inflammed and congested. Section of intes-
tine showed extensive, acute haemorrhagic enteritis,

characterised by the presence of bloody exudates.

Architecture of the villi was completely lost and
there was gy//uamatlon d dgéeneratiia of the lining
\—-\_
epithelial cells. The submucous layer of the intestine

was markedly oedematous and infiltrated with -pumber—of™

leucocytes.

The blcod vessels were congested and the submucosal

glands were hyperactive. Prollferatlon of the lymphocvtlc

o

cells in the submucosa.

"“ﬁ,

Hea:t :

Congested with varying quantity pericardial fluid.

The intermyseal vessels were markedly congested. There

were accumulation ¢f the r.b.c. and nacmoxlhages between /
—-—‘-_.-_‘-‘L‘.‘md-‘hA “-“"\-A ,,,,,,,,,,,,,,,,,,
!
the myocardial fibres. 1In some places these r. b C. become. (?
coagulated. 7

e e s



Liver :

The liver was congested with white streakg. Liver
parenchyma was congested and hepatic cells were swollen
[OX°2) .
due to vacu&ar degeneration and necrosis. Bloody exudates
\

F o
were present.

Reisolation of E. coli was also done from heart
blood, liver, pericardial and peritoneal fluid and intes-
tinal contents to confirm E. coli infection. The isolated
organisms were identified on the basis of morphology, stain-
ing reaction, cultural characteristics and biochemical
tests. Out of 40 strains of E. coli, 30 strains produced
indole. All the 40 strains of E. coli showed positive
results to M.R. and negative to V.P. reactions and fermentad
lactose, glucose, manitol and maltose whereas fermented
to sucrose, dulcitol and salicin. On the other hand, ncne
of 40 strains of E. coli fermented adonitol and inositc!

and utilised citrate and produced urease and HZS’
-

i
~
~

Pathogenicit; test of E. coli was conducted on
- — . '

white albino mice. It was observed that<?§£§€>was recorded
as pathogenic in white albino mice within 96’hours of
inoculation of serotype 02 E. coli isolate, serotype 0l
recorded 66.66% mortality in white albino mice. There was

4o

The experimental mice which died due—to probabj? infections
N

no mortality in control experimental white albino mice.



were immediately necropsied and gross pathological changes

were observed in internal organs of dead mice (congestina

of heart, liver, spleen, lungs and kidneys). Heart blOOd«C;beB/L‘
from dead mice collected aseptically and reisolation-and 0(#QJPLH:;_

identifications of E. coli was made to confirm the cause

of death. The surviving mice which were sacrificed on days
5 post-inoculation did not show any pathological changes

in internal organs like heart, liver, spleen, lungs and
kidneys. When heart blood collected aseptically was

inoculated in blood agar did not show any growth of E. coli.

Similarly, the control experimental mice which did
not die were sacrificed and nothing abnormal in internal
organs was noticed. 1Inoculation of heart blood in blood
plates did not reveal andy microbial growth, particularily
E. coli.

The results on the antibiotic sensitivity tests
indicated that 01 and 02 E. coli strains isolated were
sensitive to Ampicillin, Sulphadiazine, Carbanicillin,

Cephalo;idine, Cefotaxime, Furazolidone respectively,

A o v -
s ¢ (& ey

v

while it is resistant to other antimicrobials used in
— c;)zfz
[}

~ ol
i as 100%

this study. Further no single antimicrokial’'w

ins

e

v
W

sensitive against the E. coli str

ftn




Conclusions <?
// /"? []

1) Majority of E. coli s;raihs were isolated from intestinal

*

contents féiibzféﬁ%i)heart blood.
2) Pathogenicity test conducted on white albino mice with

the isolated serotypes revealed that E. coli serotype

01, 02 were highly pathogenic.

3) Antimicrobial sensitivity test conducted on E. coli

isolates indicated varying degree of sensitivity. No
(érug was found to be 100% effective for all strains,
NG

? Further, degree of resistance was alsc high tc diffe-

. rent antimicrobials used.

Study also indicated that regular preventive
treatment as per sensitivity test along with improved
s@nitation, hygiene and management could control the

diseases.
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Future scope of Research

A preliminary attempt has been made to study "the
pathological changes in quails following experimental
infection of E. coli. Though extensive and elaborate works
have been carried out to study the behaviour of E. coli
infection in poultry through different routes, little

Gl L, Ay ST

work has been done in‘the existing literature.

4

As quail industry has gained colassal importance
in recent part, an are\ga has been opened to us for such
experimental study in quails. Further research work on
the experimental behaviour of E. coli infection in quails

will be attributed to the following lines of investigation +-

a) The pathogenecity test and the enterotoxic l{)l‘ hdz

activity may be studied in rabbits and ch.icks th A\'NJO’

Jerr Les
Whad 5

1A Sletes

e Vaccine against E. coli basing on the isolation ;f £'Cb‘z~'

of virulent E. coli strains. “Fﬂ"“‘

. 2 w };’,’\pg‘ﬁ/«h

\/C'(Studies may be conducted to combate the incidence#f Cﬂv;{
Ik "

h plesul

of E. coli in quails to prevent the economic loss L m

to study the pathogenic strains.

b) Attempts may be taken to evolve a polyvalent

in quail farms and to enhance the quality of Know fod

L S oS
disease-free quail-meat. m}”:'

/.zi{--“i_,, e d“" )



Proper sanitation, hyziene and other managerial
methods may be adopted for control and prevent

of E. colki infection in quail§.
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