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ABSTRACT

The present study carried out to isolate different species of E. coli and
identifying it by different methods and investigate the clinical signs, postmortem
findings. The higher isolates of E. coli obtained from intestine and liver. The results
obtained during the course of E. coli incidence cleared that the high organic matter
and un-ionized ammonia (NH3) can affect the incidence and pathogenicity of E. coli .
The Antibiogram test indicated that, the sensitivity of isolated E. coli to different
antibiotics that, the antibiotics of high effect on E. coli were Enrofloxacine, Oxanilic
acid and spectinomycine and the least effect include Erythromycin, Chloramphenicol.
Also, our resultsindicated that, the most important E. coli isolates, that isolated from
+ve fish samplesto E. coli were 055, 0148, 0157 and O125.

Keywords:
INTRODUCTION

Escherichia coli (E. coli) in fish
are considered as an indicator of
potential sewage pollution. Levels of it
are used to determine whether local
beaches should be posted with "no
water contact" advisories. There are a
variety of types of E. coli. Hanson et
(2008).

E. coli is a bacterium that
commonly lives in the intestine of
people, animal and fish. There are
many strains (types) of E. coli. Most
of the E. coli are normal inhabitants in
the small intestine and colon and are

non-pathogenic, meaning they do not
cause disease in the intestine
Nevertheless, these non-pathogenic E.
coli can cause disease if they spread
outside the intestine. The pathogenic
strains of E. coli may cause diarrhea by
producing and releasing toxins (called
enterotoxigenic E. coli or ETEC) and
cause of food in fish (Lee and Marks,
2009).

- Theaim of this study was :

1. Deermination of the prevalence
rate and virulence character
associated with E. coli isolates in
cultured freshwater fish.
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2. |solation and characterization of E.

coli isolates from  cultured
freshwater fish via Biochemical
tests and serotyping.

3. Characterization of E. coli isolates
using pathogenicity test and
calculation of LDsy and recording
clinical signs, P.M lesions with
testing of Antibiogram of different
antibiotics .

MATERIALSAND METHODS

Materials

1- Naturally collected fish for
isolation of E. coli

We collect about 350 samples of
fish species summarized as; Clarias
garipinas  (Catfish) (95 fish),
Oreochromis niloticus (73  fish),
(common carp 45 fish and silver carp
30 fish), Mugil cephalus (50 fish),
Mugil Capito (57 fish). Thesefish were
obtained from different farms from
different governorates, El-Behera (50),
Kafr El-Sheikh (100) and Damiette
(200) at different seasons. The fish
were exposed to bacteriological
isolation and other many diagnostics
media . Nutrient agar, Trypticase Soya
broth and trypticase soya agar and
MacConkey's agar.

2- Fish for experimentally infection

A total number of 560 apparently
healthy fish Oreochromis niloticus, were
obtained from private fish farm. Fish
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were transported a live to the laboratory
Departement of poultry and fish disease
of Faculty of veerinary medicing
Alexandria Univeristy in plastic bags
containing water ewiched by air
(2/3).Average body weight of fish about
(50 £ 5 gm).

3- Fish pathogens

a Bacteria used for preparation of
bacterin and challenge.

b. Candida albicans wused for
phagocytes was kinddy provided by
Poultry and fish dissases Dep. Fac.
Ve. Med. Alex. Univ.

4- Water samples

Water samples were collected
from each farm during fish samples
collection . the water samples were
transferred to the laboratory of
microbiology, Fac. Vet. Med. Alex.
Univ. and examined physically and
chemically.

5- Media

A. Media used for isolation of bacteria

Nutrient medium (Buinn et al.,
1994) : It used for incubation of sample
before their inculation into solid media.

MacConkey's agar  (Oxoid,
1987) : It used as sdective medium for
isolation of E. coli as a members of
family Enterobacteriaceae.
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Methods
1) Bacterial culturing of samples

The samples collected were
examined externally for any lesion and
post mortoum was done . The inoculi
were taken from intestine, kidney and
spleen and cultured on agar media and
Eosin methylene blue agar media
(EMB) for purification and colonical
morophology .

The typical growing isolated
colonies were picked up and
subcultured on dobe agar slants and
incubated at 25 °C for 24 hrs. The
growing isolates were used as stocks
for further identifications
morphologically and  biochemically
and random isolates were further
identified serologically.

2) I dentification of E. coli isolates

The bacteria isolates were
subjected to characterization by
studying there morphology . Cultural
and biochemical characteristics as wdll
as their motility asfollows :

A. Morphologiacl characterization

Films were prepared from the
suspected purified isolates and stained
with Gram's stain then examined
microscopically (Cruickshank,et d.,
1979).

B. Culture characterization

The colonial morphology into
MacConkey's agar and eosin methyle
blue agar media were studied .

C. Haemolysis assay

E. coli isolated were streaked on
blood agar medium supplemented with
5% washed sheep erythrocytes blood
agar plates then incubated at 37 °C for
24 hrs. and colonies producing clear
zones of haemolysis was then recorded
as haemolysis positive (Hdler and
Drabkin; 1979) .

D. Detection of motility

Isolates were stabbed into tubes
containing semi-soild nutrient agar
medium and then incubated at 37 °C
for 24 hrs. The inocubated tubes were
examined for detecting motility of
inoculated isolates . Then preserved the
refrigerator at 4 °C .

3) Biochemical characterization
Bacteria were identified
according to Quinn et al., (2002) .

4) Antibiotic sensitivity test

The isolated E. coli were
subjected to antibiotic . Test using 8
different method recommended by the

national committee for  clinical
laboratory  standard, (N.C.C.L.),
subcommittee on antimicrobial

suspectability testing (1979) .

With a sterile wire loops, the
tops of four or five isolated colonies of
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a gmilar morphologie type were
transferred to a tube containing 4 to
5ml of nutrient broth medium . The
broth was incubated at 37 °C for 24
hrs.

A Mudler Hinton agar was
inoculated wih  10°®  organisms/ml
equivalent to a Mac for land 05
turbidity standard of each tested E.
coli, on the surface of plate.

The plates were allowed to dry
before applying the antibiotic discs
were distributed on the surface of
plates the inoculated plates were
incubated at 37 °C for 24hrs.

Plates were examined for
presence of inhibition zones of
bacterial growth around the antibiotic
disc, indicated the susceplability of
isolated strains to these antibiotic discs
and diameter of inhibition zones were
measured and interpreted .

Absence of inhibition zones
around after antibiotic disc indicated
resistance of the isolated organisms to
these antibiotics .

5) Serological identification of E.coli
isolates

Eight isolates, from eghty six
isolates that  were  confirmed
biochemically to be E.coli, were
subjected to serological identification
according to Ewing (1986) using slide
agglutination test using somatic (O)

22

antissscum  with  heat inactivated

bacteria .
6) Factor of pathogenicity
a. Haemolytic activity

Each isolate of E. coli was tested for
haemolysis by culturing on 5% sheep
blood agar for 24 hrs. at 37 °C .

b. Invasiveness assay

The ability of E. coli isolates to invade
epithdial cdls was tested . The rabbit
eye modd (Sereny test) "Boiley and
Scolt (1990)" . A suspension of tested
organism was dropped within the
conjungtival sac of a white
NewZealand rabbit.

c. Aerobic cultivation of E. coli

Inoculation of E. coli in nutrient
broth as enriched media and incubated
at 37C for overnight after incubation a
loopfule from each incubated tube was
inoculated on solid media, the
inoculated plates was incubated at 37C
for 24-48hrs. aerobically, at the end of
incubation the plates were examined
for the typical characteristic colonies of
E. coli, which were taken and exposed
for purification and studying of culture
characteristics.

7) Examination of water collected
sample

were analyzed using the
salicylate method and diazolization
method, respectively, using the Hach
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DREL 2400 portable water quality
laboratory (Rowland; 1995).

RESULTS

1. Results of naturally infected fish :
Table (1): Showed the locality of

sampling:

Fish farms Number of samples
Domitte 200
El-Behera 50
Kafr El-Sheikh 100
2. Typeof fish :

Table (2): Showed the different species

of examined fish :

Type of No. of  Apparently . |
fish samples healthy D

Catfish 95 35 60

Nile

Tilapia 73 28 45

Common

Carp 75 24 51

Mugil

Cephdus 107 29 78
Total 350 116 234

From the Table (3) they observed
that the 40, 30, 40 and 40 isolates of E.
coli were isolated from Catfish, Nile
Tilapia, Carp gpecies and Mugil
Cephalus respectively.

From Table (4) they illustrated
that the organ distribution for isolated E.
coli and non E. coli from different fish
species . They found that the intestine is
the most predilection site for isolate of
E. coli and non E. cali in most affected
fish species where 15, 10, 13 and 15
isolates of E. cali isolated from intestine
of both apparently healthy and diseased
catfish, Nile tilapia, carp and Mugil
Cephalus respectively. One hundred and
fifty isolates of E. coli were observed in
all exposed organs to examination in al
gpecies of fish, while organs to
examination in al species of fish, while
200 isolates of non E. coli wereisolated.

Table (3) : Showed the incidence of bacterial isolates according to species affected:

No. of E. cali No. of non E. coli
Type of fish
A?\Z:tin;ly Diseased Percentage A?\Z:tin;ly Diseased  Percentage
Catfish 15 25 26.7 20 35 275
Nile Tilapia 10 20 20.1 18 25 215
Common Carp 10 30 26.6 14 21 17.5
Mugil Cephaus 12 28 26.6 17 50 335
Total 150 100 200 100
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Table (4) : Showed the organ distribution of total number of E. coli and non E. coli
isolates from different organs :

No. of E. Cali No. of non E. coli

Type of fish Organ = | — = T o

pparently . ol pparently . [
heathy D% igates  heathy D% igoiates

Intestine 5 10 15 7 12 19

. Spleen 4 6 10 6 11 17
Catfish Liver 3 5 8 6 7 13
Kidneys 3 4 7 1 5 6

Intestine 4 6 10 6 9 15

. o Spleen 2 5 7 6 6 12
NileTilapia "o 2 5 7 3 5 8
Kidneys 2 4 6 3 5 8

Intestine 4 9 13 5 7 12
Spleen 3 8 11 3 6 9

CommonCarp 4 o 2 7 9 3 5 8
Kidneys 1 6 7 3 4 7

Intestine 4 11 15 5 14 19

Mugil Spleen 3 8 11 5 13 18
Cephalus Liver 3 6 9 4 12 16
Kidneys 2 3 5 2 11 13

Total 47 103 150 68 132 200

From table (5) the data revealed that
the intestine is the most harbored organ
for the bacterial isolates followed by
the spleen, liver and kidneys .

The total number of E. coli and
non E. coli in the intestine was higher
than that of spleen then liver and
kidneys.

3) Water Quality monitoring during
the E. coli isolates

The results obtained during the
course of E. coli incidence in Table (6)

cleared that the high organic matter
and un-ionized ammonia (NH3) as well
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as severe decrease of dissolved oxygen
.The data noted that the range of
organic matter (O.M.) can be reached
to 2 mg/L, NH; 0.9 mg/L , D.O. 1.8
mg/L and water temperature 22C .

4) Anti-biogram test

The results of antibiotic
sensitivity test for the al isolates of
E.coli after pooling showed that the
Spectinomycin, Enrofloxacine and
Oxanilic acid were the most
susceptable  antibiotics for E.coli
strains.
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Table (5) : Showed the percentage of E. coli and non E. coli isolates from different

isolates :

Type of No. of E. coli Non E. coli

samples samples No. % No. %
I ntestine 350 53 35.3 65 325
Spleen 350 39 26 56 28
Liver 350 33 22 45 225
Kidneys 350 25 16.7 34 17
total 1400 150 100 200 100

Table (6) : The water quality parameters in the different locality during this study .

V\éztgn?;grl;y Domitta EIKS?lferikh El-Bohera Permiss limits
Odour S(;;r;;iv\t\:t Normal Normal Clglaéavglth
Odour Slight brown  Slight green é}reen_to Intermediate

rownish color
Turbidity 25-30cm 40 cm 45cm 60 cm
Organic matter 2mg/L 1.8 mg/L 1.6 mg/L 0.5 mg/L
Salinity Zero Zero Zero Fish water
PH 8.8 8.3 8.1 8.5
Temperature 32°C 32°C 31°C 26-30°C
Total ammonia 0.9 mg/L 0.35 mg/L 0.21 mg/L 0.1 mg/L
Uiionized

ammonia 0.07 mg/L 0.04 mg/L 0.04 mg/L 0.01 mg/L

Table (7). Different types of antibiotic disces with variable concentration

Antibiotic name sensetivity Decesion
Lincospectin ++ Medium =s
Neomycin ++ Medium =s
Enrofloxacin +++ High =S8
Ampicilin ++ Medium = s
Oxanilic acid +H+ High=S
Erythromycin ++ Medium =s
Spectinomycin +++ High=R
Chloramphenicol + Low=R
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Table (8): Showed biochemical characters

of Escherichia coli :

Tests Reactions
Production of gas
Catdase bubbles
Oxidase Negative reaction
Production of
Indole indole (red color)
. No growth and no
Citrate color change
Positive reaction
Methyl red (bright red)
No ring during two
Voges Proskavuer (V.P.) hours
H,S No H,S
Negative reaction
Urease (yellow color)
TS Acid butt and acid
slant
. Positive reaction
Nitrate (red color)

Gelatin liquefaction

Negative reaction

Sugar fermentation :

Glucose
Lactose
Mdtose
Sucrose
Mannitol
Dulictal
Xylose
Mannose
Sdlicin

O+ + 0O+ 0O + + +

+ = positive

D = Differe

5) Results of Clinical and postmortem
lesionsin naturally infected fish

The naturaly

infected  fish

species (O. nilaticus, Common carp,
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M. cephalus and C. garipenus)
showed the following clinical signs :
Scaldoss, ascites, darkness
coloration of the body, hemorrhagic
patches al over the body, eye cataract,
exophthalmia and tail rot.

While the most postmortem lesions
were:- congestion of all internal organs
especially kidney, liver and spleen.

Fig. (1)

O. niloticus naturally infected with E. coli
strain showing scale loss and darkness.

Fig. (2)

Mugil cephalus naturally infected with E.
coli showing scale loss
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Fig. (5)

Fig. (8)
(O%E)'%%fzgzg‘;ﬂygﬁ?gdﬂg ol ; Catfish naturally infected with E. coli showing
congestion of gillsand liver . darkness coloration of the body .

Fig. (6)
Mugil cephalus naturally infected with E. Fig. (9)
coli showing haemorrhagic patchesall Common carp naturally infected with
over the body

E. coli showing scaleloss and ascites .

DISCUSSION

E. coli is a common disease of
freshwater fish  especially under
cultured conditions (Baya and White
1997), and play a big role in economic
losses among fish industry.

Fig. (7) Therefore, the present study was

O. niloticus naturally infected with E. carried out to isolate different species

coli showing darkness coloration of of E. Coli and identifying it by
the body and eye cataract different methods .
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For study the incidence of E.
coli we must collected the samples
from different localities to gave a good
chance for isolation of different
serotypes of E. coli and for
determination of the most serotype of
greater incidence in fish farms in
Egypt. Germani et al. (1997) noted
that, E. coli incidence differ from area
to another area according to the
demographic and  socioeconomic
characteristics, environmental factors,
and type of food introduced to human,
animals and fish and susceptibility of
fish species. Meanwhile, the results of
Tuyet et al. (2006) indicated that the
serotype of E. coli and the type of the
food introduced to fish controlled the
incidence of the fish in certain locality
than the other locality.

We aso put in  our
considerations to collect samples from
different fish species which include
(Catfish, Tilapia, Carp and Mugil) for
determination of the most important
fish susceptible to infection with E.
coli. this results agreed with those of
(Hansen et al., 2008) where they
reported that, the E. coli incidence
differe from species to another
according to species susceptability to
infection.

The sample during its collection
include both apparently healthy and
diseased fish for determination of the
most serotype of E. coli of higher
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incidence and causes sever
pathogenicity among fish.

The higher isolates of E. cali
obtained from intestine and liver .
Meanwhile, the the kidney and spleen
constituted the lower level of isolates.
This results agreed with those of
(Hanson et al., 2008) who reported
that, the E. coli firstly discovered in the
intestine of wild fish. Also, Lee and
Marks (2009) indicated that, the E. coli
is a bacterium that commonly lives in
the intestines of people, animals and
fish. Nevertheless, these non-
pathogenic E. coli can cause disease if
they spread outside of the intestines,
for example, into the urinary tract
(where they cause kidneys infections)
or into the blood stream . Some strains
of E. coli are pathogenic, meaning they
can cause disease in the small intestine
and colon

The results obtained during the
course of E. coli incidence cleared that
the high organic matter and un-ionized
ammonia (NH3) as well as severe
decrease of dissolved oxygen can
affect the incidence and pathogenicity
of E. coli . This results nearly agreed
with those of Zaky (2009 ) who
arranged the antibiotic according its
effect on E. coli isolated from fish, the
least to high were chloramphenicol (30
mcg), ampicillin (10 mcg), penicillin G
(10 mcg), streptomycin (10 mcg) and
Gentamycin (10 mcg).
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The results of biochemical tests
for detection of biochemical characters
of isolated Escherichia coli were
cleared that , the biochemical
characters of E. coli, produce gas
bubbles inb catalase test, produce
indole (red colour) in indole test, no
growth and no clour in citrate test,
positive reaction (bright red) in methyl
red test, no ring formation in Voges
proskaure (V.P) test, no H2S formation
in H2s test, negative reaction (yellow
colour) in urease test, acid butt and
acid dlant in TSI test, positive reaction
(red colour) in nitrate test., the glelatin
liguefaction test gave negative
reaction, the sugar fermentation tests
(glucose, lactose, maltose, mannitol,
xylose and mannose) gave positive
reaction +ve reaction , meanwhile, the
sucrose, dulictol and sdlicin gave
defferent results.

This results agreed with those of
Thampuran et al. (2005) observed that,
from a total of 484 presumptive E. coli
were isolated, and their indole-methyl
red-V oges-Proskauer-citrate  (IMVIC)
pattern was determined. These strains
were also tested for labile toxin
production by a reverse passive latex
agglutination method and checked for
E. coli serotype O157 by latex
agglutination with O157 — specific
antisera. Certain biochemical marker
tests, such as methylumdliferyl-beta-
glucuronide (MUG), sorbitol
fermentation, decarboxylase reactions,

and hemolysis, which are useful for
screening pathogenic E. coli, were also
carried-out. Results showed that 81.4
% of the E. coli isolates were sorbitol
positive.

Also, our results indicated
that, the most important E. coli
isolates, that isolated from +ve fish
samples to E. coli were O55, 0148,
0157 and O125.

The clinica signs & P.M.
lesions mainly due to septacemic
infection of E. coli infection and its
endotoxin which affecting body of fish
, these observation were partialy
similar to those reported by (Saad
2006).

El-saka (2006) reported that
there was a high mortality percentage
among the experimentally infected fish
under different stress conditions. These
conditions were overcrowdness,
external parasitism and transportation
with mortality rates of 83 %, 70% and
60 % in O. niloticus, respectively, and
all of these stress conditions facilitated
theinfection with E. coli.

Also, Baird et al. (2003)
reported that, the total losses attributed
to the severe mortality among affected
fish especially at marketable fish due
to E. Coli infection.

Finally, E. coli is an important
cause as secondary invador that help in
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haemorrhgic septicemia in fish and
also gastro-extraintestinal infection in
fish and human.

REFERENCES

Baya T. C. and White, A. (1997) :

Antibody production in the plaice
pleuronects platessa after oral and
parentral  immunization  with
Vibrio  anguillarum  antigens.
Aquaculture. 1: 417 — 28.

Baird, G. M. O. ; Lischewski, A.;

Boailey,

Ritter, A.; Imrich, H.; Tschape,
H. and Hacker, J. (2003)
Excision of large DNA regions
termed pathogenicity islands from
tRNA-specific  loci  in  the
chromosome of an Escherichia
coli wild-type pathogen . Infection
and Immunity, 62(2) : 606 - 614 .

S. and Scolt, R. (1990):
Molecular Evolution of the
Escherichia coli Chromosome. VI.
Two Regions of High Effective
Recombination. Genetics 163:
475-483.

Buinn, R.; Morita, J.; Suzuki, S. and

30

Kusuda, R. (1994)
Metalloprotease  produced by
Listondla angullarum  shows
similar  activity to plasma
activated protein C in rainbow
trout coagulation cascade. Fish
Pathaol. 31,9-17 .

Cruickshank,

Del

R; Duguid, J. P,
Marmian, B. P. and Swain, R. H.
A. (1979): Medical Microbiol.
Vol. 2, The practice of medical

Microbiol 12" ed., Churchill
Livingstone, Edinburgh,
L ondon.

Rio-Rodriguez, R.E.; Inglis, V.

and Millar, S.D. (1997): Survival
of Escherichia coli in the intestine
of fish. Aquaculture Research,
Volume 28, Number 4, April 1997
, pp. 257-264 (8)

El-saka (2006) and Mona A.H. and

Vonk M. (1997) The
preparation of ampicillin dextrin
agar for the enumeration of
Aeromonas in water. Letters in
Applied Microbial .,7: 169-171 .

El-Shafai (2004) and Noble B.;

Thompson, F. L.; Thompson, C.
C.; Garcia Gasca, A.; Roque, A.
and Swings, J. (2004) : Vibrio
hispanicus Sp. Nov., isolated from
Artemia Sp. And sea water in
Spain. Int. J  Syst. Evol.
Microbiol. 54: 261 — 265.

Ewing, M. J. (1986) : Vibrio cholerae

0139 produces a protease which
is indistinguishable from the
haemoagglutinin / protease of
Vibrio cholerae and non-Ol.
FEMS Immun. Med. Microbial.
11,87-90.



ISOLATION AND IDENTIFICATION OF E. COLI FROM CULTURED FRESHWATER FISH

Germani Y, Soro B, Vohito MD, Quinn, P. J.; Markey, B. K.; Carter,
Morel O, Morvan J, (1997): M. E.; Donndly, W. J. C. and
Enterohaemorrhagic  Escherichia Leonard, C. F. (2002): Ve.
coli in Central African Republic. Microbiology and  Microbial
Lancet 349: 1670. disease Textbook, MPG Books

LTd, Bodmin, Cornwall P. 111.
Hanson,S.; Austin, B. and Austin, D.

A. (2008) : Bacteria fish Reed, R. and Munech, D. (1938) :
pathogens. Diseases of farmed and Colonal variants of Proteus
wild fish. Springer-Praxis Species: Ther growth
Publishing, Ltd., United Kingdom requirements, biochemical

characters, and restricted to

antibacterial  agents. J.  Med.
Heller, S. and Drabkin, C. (1979): Microbiol. 15: 31 — 42.
Rapid detection, identification,
and enumeration of Escherichia Saad,, T. T. (2005): Effect of Spring

coli by fluorescence in situ virameia of Carp on cultred
hybridization using an array fresh water fish. Ph. D. Thesis
scanner.Boston Probes Inc., 75E Fac. Of Ve. Med. Alex. Univ.
Wiggins Avenue, Bedford, MA
01730, USA Thampuran, N.; Surendraraj, A.
and Surendran, P.K. (2005):
Lee, M. D. and Marks, M. D. (2009) : Prevalence and Characterization
Identification and typing of Vibrio of  Typical and  Atypica
anguillarum: a comparison of Escherichia coli from Fish Sold at
different methods. Syst Appl. Retail in Cochin, India.  Journal
Microbiol. 18: 285 — 302. of Food Protection®, Volume
68, Number 10, October 2005 ,
Lee, M. D. and Marks, M. D. (2009): pp. 2208-2211(4).
E. coli 0157:H7. Digestive
Disease Myths Slideshow. Tuyet, D. T. N.; Simon, Yassibanda.;
Phang, L. N. T.; Marcd, R. K;
Oxoid F. (1987): Simultaneous Malika, Gouali.; Claudnie, B.;
occurrence of E. coli B and L Jean, M. and Yves, G. (2006):
antigens in strains from diseased Enteropathogenic Escherichia coli
swine. Acta Pathol Microbiol 0157 in Bangui and N’ Goila,
Scand. 1961;53:404-422. CVenteral African Republic : a

brief report. Am. J. Trop. Med.
Hyag., 75(3), 2006, pp. 513-515.

31



SOLIMAN ET AL.

Youssef, H., El-Timawy, K., Ahmed,

Zaky, M. M. M. (2009): Occurrence

32

S. (2006): Role of aerobic
intestinal  pathogens of fresh
waster fish in transmission of
human diseases.
Department of Food Hygiene,
Faculty of Veterinary Medicine,
Assiut, Egypt. Journal of Food
Protection.

of  Antibiotic-Resistant  and
Plasmid DNA Harbouring
Bacterial Pathogens in Stressed
Polluted Water Environment of
Lake Manzala, Egypt Research
Journal of Microbiology Year:
2009 | Volume: 4 | Issue: 2 | Page
No.: 59-66.



ISOLATION AND IDENTIFICATION OF E. COLI FROM CULTURED FRESHWATER FISH

s ional) Ayl olsal) llaal cya A gl o g1 5811 L V) g e el 3

e3e - Jaall alal all alia deaa - e Cialla Cuallam JilA s (il - Glasles JilA (5220
BIPTENRYS
A S dnala - skl alall 4 SllaY 5 il sall (oal el and
Gl Ao Jala 4l LaS ¢ olall gl e ala (il @l 8 4 o gl Ly 3591 5 g g

(s A o Ll LeS an¥) DDl laall aladiing) (50 daay 45l LeS (i yual sy ¢ dal il
Aol sl Gllen ddle

: :\_m\JJM ol k_\i_\g_u.u\ -

Oailiadll aaai s ¢ de  Fiall Gllawdl 8 Ay s sl Ly 5V) ¢ gan Jana s A 2a3 )
Lol iy Jmll 1 ) Ly 550 g5 sl

- aleaal) Gl LAY By sk e Glan) (e A s Jaal) G ol gall i 53] ailad apas Y

o yalill Jelis alasiuly @llaw¥) (re 4 g jrall A gl gall Ly 3509 pailiad saai Ll Y
. Graliiiall
S ¢ (Ao e 00 2aal) 3 juanl) Adadlase A Alicia Adlide 3halie A (e Alenwl) auenl o
O dae e Al gl Ly i) J e a8 (Re e Ve 0) Blaad ¢ (Re e ) v e 2aad) A
CAaliaal) Llu gy

Ly o Joall ad i Ggall jlal 5L gall Jslae ¢ adall Ha¥) e clisll del ) ) o
s 8 sil) (5 sanl) lmally lad iy s il gl e a5l g8l L 8N Jal Garada

Gk e 600l Ly ) it

il Al Ly 5890 Al Fles Ll e L€l Jjem )

Alarall 4l ) <l il 55k e LSl ol Y

£ caliad il g A jal) @l e lde J geanl) a3 ) i) aaf cuilS

S eloacy) T S dim Al e giae (e b gine Cadlia) 4 il Y g jaall 22e )
A5 0kl Lie Je DAY eliac Y aal cuilS s Jladall &5 claa) (e lgin e o3

33



SOLIMAN ET AL.

slaa¥) (e e Y5 Jral) ST ulS Gum ¢ A gl gl Lt 800 (g0 Vs jme 1Y e 3 LY
Leie o ll i 890 J e a3 G eliae W) (8 cailS Jladall o 400 Loy a5

Slme W1 T (05 Y s 3ma 4 o A il L 81 5kl Lyl sne S Lty
¢Sl o Y e sline 1 AT Lain slaa¥) (4 Gndi 5l il LSl L Jall o5 30
LA Jlalal

gL )5 ¢ olpall (8 Ay suzmedl o) gall 3 35 e ) Je dgiall ol sad) of Al pall Camza gl Y
Ao s ) 255 Jl s LedS A (oY1 A B (i e L g 38 g A
lensdU Lgtidbal 5 43 ) g8ll Ly 8091 L)

o A gl 8l L i) e ) Ldls A el clalcaddl ST o Al pall sl 6

s A0 saal) clabiaall J81 5 e 380 5 ellilu€ g1 (aan ¢ i€ 6li g Y]

et J pSindal ) o101 ¢ anla 5 3 )W) (A lasll (e &g jaall 4 5l o8l) Ly 2001 e

Obiansa¥) ¢ a5l 5yl ¢ Gaunle sill 5 ¢ (Sl S Jie 45 sall Cilabiaall 48

A sl il Lt W) (e a8 i A g laliae LS el 555 (S5
Al e A g a4l

e ke 5 Ll A ol 8l Lo 300 < Y g el o AibaS sl il JEAY) Cama gl 0

Sl gaipie L JILS ¢ Indoletest ) ae seal o5l 30as5 < Catalasetest

O3 058) G ge Jelii@llia (b LS Citratetest e oslll s axe 545 jadll

Vogesproskauer test - i e dila oSS ¢ Methyl red g (818 sl

¢ Lpsdl Jgal (3 (Gial) (sl 0sSi pre) Al dagi e 7H2S ) (sSiaae

A el (lall A pad) U581 ¢ (e (il (3 555) At s ey il )

(Oslall 553l Jsinball ¢ 5 gillall ¢ 55 ¢ 5 5 glall) by Sl jeds s Al
Adlida 55 e gl clae J LAl 5 55 Sl 5e83 Ly Bl S e

n e a8 A i) L) Cha Lo 5 (A gl ] O il i 5 L
055, 0148 , 0157 , 0125 4 4 sl sill Luddy yeid La gal) ciliml



