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Abstract

A Total of 80 ducks were examined bacteriologically,50 were diseased and freshly dead or
slaughter native ducks were aseptically open and taken internal organs(liver-lungs-intestine)
of each for bacteriological examination while 30 imported ducks were apparently healthy,
cloacal swabs were aseptically taken from these ducks ,moreover 20 samples were col-
lected from litter and 10 samples from drinking water.

57 isolates of E.coli were recovered in an incidence (27.14%) and identified biochemically
and serologically.

Serological identification of the isolated strains of E.coli from diarrheic ducks showed that
they belong 8 different "O" SCTOgTOUpS which were 0111,01, 0126905590119901579 0125, 0146
and 11 strain were untyped. Antibiogram pattern was applied with 10 antimicrobial agents
and reveled that all isolates of E.coli from diarrheic ducks were sensitive to danofloxacin,
enrofloxacin and levofloxacin while all strains were resistance with tobramicin and am-
picillin moreover variable results were recorded with the remaining antimicrobial agents.
Experimental infection inl-week old duckling using E.coli serogroups isolated from ducks
and litter proved its pathogenicity.

Polymerase chain reaction (PCR) for intimin (eae) gene of isolated E.coli serogroups docu-
mented that 4 serogroups(01,0126,0157 and Oy46) had intimin (eae) gene ranged from 400-
450 bp.

Key words:
E. coli, ducks, serogroups, Antibiogram, intimingene.

Introduction types which like entero adherent aggressive
Poultry meat is an important food item in most strains which involved in persistent diarrhea as
countries due to its contribution in solving the a major cause of illness, further types of diar-
problem of animal protein shortage many ef- rheagenic E.coli may be recognized as impor-
forts still acting to produce poultry meat with tant human pathogen. E.coli comprises a group
minimal microbial contamination and pathogen of bacteria found in the intestine of humans ,
free (Gravani and Williamson, 1991). birds and animals, E.coli O;s;: H; strain pro-
Enterobacteriaece had an epidemiological in- duces potent toxins and can cause food borne
terest and importance as some of which were poisoning after ingestion of very low numbers
pathogenic and many cause serious intestinal of microorganism (Oswaled et al, 1994 and
infection and food poisoning. (Schloger et al., Vernozy-Rozand, 1999).

1990; Thorns, 2000 and Schundt, 2001) E.coli serogroup (O;;;) was most predominant
stated that non toxigenic colonizing strains of isolate obtained from diseased chicken fol-

E.coli distinct from the recognized pathogenic lowed by (Oq19) (Riley et al.,, 1983). However
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(Torkey et al, 1995) found that FE.coli
(026,0559 086 and 0114) were the most pre-
dominant. The acute infection of E.coli septi-
cemia in ducks has been studied in Egypt.
(Awad et al., 1973) recorded an outbreak of E.
coli infection among duckling and they were
isolated two strains QOgs and Ojje. Also
(Hegazy, 1992) isolated 3 pathogenic E.coli
strains from three flocks of ducks which suf-
fered from recurrent enteritis. The following
E.coli serogroups were identified (O25,0126
and Oj4). On the other hand, (Chuan et al.,
1998) isolated 16 strains of E. coli from ducks
and geese that died after showing typical peri-
carditis, perihepatitis, peritonitis, tracheitis and
salpingitis, serogrouping of isolated strains
were O; ,0g and Ogy.

The emergence and dissemination of antim-
icrobial resistant E.coli has been well docu-
mented as a serious problem worldwide
(Cohen, 2000 and Schroeder et al., 2002) .
Therefore, the aim of the present work was to
isolate different strains of E.coli from ducks
and its litter then documented them by sero-
logical identification for these strains. The an-
timicrobial resistance of these serogroups were
detected and their pathogenicity recognized by
experimental infection and PCR analysis for
intimin gene (eae) responsible for attaching
and effacing lesions.

Material and Methods

1-Samples and cultivation.

A total of 80 ducks were examined 50 were
diseased and freshly dead or slaughter native
ducks were aseptically open and taken internal
organs (Liver-lung-intestine) of each for bacte-
riological examination while 30 ducks were
apparently healthy, cloacal swabs were asepti-
cally taken from these imported ducks. More-
over 20 samples were collected from litter and
10 samples from drinking water. All samples
were obtained from private farm at the Giza
Governorate.

All fecal samples and internal organs were in-
oculated directly into nutrient broth and incu-
bated for 24 hours at 37°C then subcultured
onto MacConkey's agar and EMB agar

(ICMSF, 1978).

The inoculated plates were incubated at 37°C
for 24-48 hours. The isolation, purification and
biochemical identification of bacterial isolates
were carried out according to (Koneman et al.,
1996).

2- Serological identification.

Antisera of Escherichia coli were used for se-
rological identification of somatic antigen "O"
using slide agglutination test according to
(Ewing, 1986). The E.coli immune-O-sera
polyvalent sera, 8 vials, monovalent sera,43
vials, were obtained from DENKA SEIKEN
Co. LTD Tokyo, Japan.

3-Antibiogram pattern.

Antibiogram was applied on the different "O"
serogroups of E.coli recovered from diarrheic
ducks in vitro using disc diffusion technique
according to (Quinn et al., 2002) using Muel-
ler Hinton Agar Plates. Ten discs of chromo-
therapeutic agents (tobramicin, danofloxacin
oxyletracyclin, cefadroxil, enrofloxacin,
levofloxacin gentamicin, ampicillian , amkacin
and Nalidxic acid) were used to determine sen-
sitivity of various serogroups of E.coli. The
results were interpretated according to Oxoid
Manual (2000).

4-Experimental infection in 1-week duck-
ling.

A total of (54), 1-week old duckling were used
in this experiment. They were divided into (9)
groups each of (6) duckling.

Each group was divided into (2) equal sub-
groups, each containing (3) birds .One sub-
group was inoculated orally with (0.5ml) of
each E.coli serogroup suspension containing
approximately (3x10%) viable organisms per
Iml and the other subgroup was injected in-
traperitoneally with (0.2ml) of each E.coli se-
rogroups suspension Table (1). The last group
was injected with sterile saline.

All infected and control birds were under ob-
servation for a period of 1-week, birds dying
during this period of experiment were subject
to post. Mortem and bacteriological examina-
tion in trials to re-isolate E.coli strains used in
this experiment.
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Table (1). E.coli serogroups dose and route of inoculation in 1-week old duckling.

Groups Inoculated serogroups

No of inoculated I-P

(0.2ml)

Ducks orally(0.5ml)

0111

O,

0126

055

0119

0157

0125

0146

WIW W W[ W W]W|W

Nel fod EN] Fo Nl (U, ) (NoN) JUSH I NS oo

Sterile saline

WIW|WWlW|W|WwW]Ww]|Ww

W

5- Detection of virulence gene.
The isolates of E.coli were subjected to PCR
for detection of intimine (eae) gene. The

primer was chosen from published squences
with the aid of the primer select software
(DNASTAR Inc, Madison, Wis)

Primer Accession Primer sequences Position open reading frame Size of rodut
number bp
Intmin 711541 ATATCCCGTTTATACGCTATCT | 992-1031 Of eae A 425

The primer was synthesized by integrated
DNA technologies, Inc, (Coralville, lowa). Be-
cause the EPEC and EHES genes which en-
code intimin have considerable heterogeneity
on the 3'end, the (eae) a primer was made to
amplify a constant 5' region of EPEC and
EHEC genes (Sophia ez al., 1998).

Bacterial DNA was obtained by suspending a
colony of bacteria grown over night on trypti-
case soya agar in 50u of H,O and boiling at
100°C for 10 min. The samples were amplified
in a gene Amp. PCR 2400 thermalcycler
(Perkin-Elmer) under the following Condi-
tions, 25 cycles beginning with denaturation at
94°C, primer annealing at 50°C. For 45 sec,
followed by extension for 1 min. at 70°C .

The amplified DNA products were separated
by electrophoresis on 1.5% agrose gel then
stained with ethidium bromide and detected
under ultraviolet light (Sambrook ef al.,
1989).

This technique was done in biotechnology cen-
ter for services and researches Vet. Med. Cairo
University (BCSR).

Results

1-Bacteriological examination.

Out of 210 examined samples from internal
organs (liver, lung and intestine) of 50 native
ducks,30 fecal swabs of imported ducks,20
samples from litter and 10 water samples ,57
isolates of E.coli were recovered in percentage
of (27.14%). As shown in table (2).

Table (2). Incidence of Enteropathogenic E.coli isolated from native and imported ducks.

Samples | Liver Lung Intestine Fecal swabs | Litter Water Total
from im-

Result ported ducks
No of sam- 50 50 50 30 20 10 210
ples
Positive 12 8 18 11 8 0 57
(tve)
Percentage 24 16 36 36.6 40 0 27.14
(%)
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2-Serological identification.

Serogrouping of 57 isolates of E.coli recovered

from ducks and litters revealed 8 different "O"

serogroups and "11" strains were untypable as
illustrated in table 3.

Table (3). Serological identification of isolated enteropathogenic E.coli from ducks.

Serogroups Liver Lung Intestine Feceal swaps Litter Total
No % No % No % No % No % No %
O 3 5.25 1 1.75 2 3.50 1 1.75 1 1.75 8 14
0, 2 3.50 2 3.50 - - - - - - 4 7
Oi26 3 5.25 1 1.75 1 1.75 1 1.75 1 1.75 7 12.28
Os;s 1 1.75 2 3.50 3 5.25 1 1.75 1 1.75 8 14
Oi1g - - 1 1.75 2 3.50 1 1.75 - - 4 7
Oi57 1 1.75 - - 1 1.75 - - - - 2 3.50
O35 1 1.75 - - 2 3.50 2 3.50 1 1.75 6 10.52
O146 1 1.75 - - 3 5.25 2 3.50 1 1.75 7 12.28
Untyped - - 1 1.75 4 7.00 3 3.25 3 5.23 11 19.25

3- Antibiogram pattern.

Antibiogram pattern of pathogenic E.coli re-
covered from ducks and litter were recorded in
table 4 which showed that all tested sero-
groups of E.coli were sensitive to danoflox-

acine, enrofloxacin and levofloxacin while all
strains were resistance with tobramicin and
ampicillin, moreover, variable results were re-
corded with the remaining antimicrobial
agents.

Table (4). Antibiogram pattern of pathogenic E.coli recovered from ducks.

Antimicrobial Conc O 0O, Oi26 Oss Oig Ois7 O12s O146
agents

Tobramicin TOB10 R R R R R R R R
Danofloxacin DNF5 S S S S S S S S
Oxyletracyclin TE30 R R R R M R R M
Cefadroxil CRO30 R S S R R R R R
Enrofloxacin ENRS5 S S S S S S S S
Gentamicin CNI10 M S S M S S R R
Levofloxacin LEVS S S S S S S S S
Ampicillian AMP10 R R R R R R R R
Amkacin AK30 R M S M S R S R
Nalidxic acid NA30 S S R S S R R R
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4- Pathogenicity test. both inoculated orally or intraperitoneally as
Experimental infection in 1-week old duckling shown in table (5).
revealed that the mortality rate were 100% in

Table (5). Comparative results of mortality rates and time of deaths in duckling infected with different sero-
groups of E.coli inoculated orally or injected intraperitoneally.

Tested No of No. of
E.coli inocu- No of mortality/ day per in inocu- Mortality L No of mortality/day I/P route in-
Injected .
sero- lated lated orally ducks rate ducks jected ducks
groups duck U Mortality rate
1 2013|4567 12]3]14]5] 6 7
O 3 1 B I R I I 100% 3 S I 2N I I I 100%
) 3 - 2l - -] 100% 3 t-T1T-Tt-717 1 - 100%
0,
O126 3 - -1 -11] -1 100% 3 -2 100%
Oss 3 - 0 S T S R 100% 3 S I I I I 100%
Ouo 3 - B T N ) I 100% 3 A I I I I 100%
Oisr 3 - 2 -1 - -1 - | 100% 3 2] - 100%
Ouns 3 - 0 S T S R 100% 3 S I I I ! 100%
0,
Ou46 3 1 S AT R I R | 100% 3 S I T I I | 1 100%
Non -
infected 3 ) N - 3 - - -
control
Total 27 2 slala]3]3]3 - 27 1lals|s]|3]| s 1 100%
5- Detection of virulence gene. their Molecular weight were 450,400,420 and
2 2
Photo 1 observed that E.coli serogroups 410bp respectively while the remaining sero-

(01,0126,0157 and Oq46) had (eae) gene which groups have no (eae) gene.

M +vec 1

::gntrol

positive

Photo (1). Agrose gel electrophoresis of reaction PCR amplified DNA of (eae) from (8) Serogroups of
E.coli. lane M marker, +ve ¢ Positive control, lanes 1,4,5 and 6 were positive for eae gene while lane 2,3,7
and 8 were negative for (eae) gene.
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Discussion

Some serogroups of E.coli are known to play
an important role as etiological agents of vari-
ous diseases in birds. It was found to be associ-
ated with different diseases as septicaemia,
peritonitis salpingitis, ,omphalitis, arthritis, tu-
mor like masses in the intestine and respiratory
affections. Isolation trails from different sam-
ples of ducks and litters (Table 2) revealed that
(57) isolates of E.coli were recovered in an in-
cidence 27.14%, the rate of E.coli isolation
were (24%), from livers, (16%) from lungs,
(36%) from intestine, feacal swab (36.6%) and
(40%) from litters. These results similar those
reported by (Torkey et al., 1995 and Clark,
1996) who reported that E.coli was the main
cause of enteritis in poultry also, (Terzich and
Vanhooser, 1993) isolated FE.coli with the
same percent from liver of dead ducks. More-
over, (Xingxiao et al., 2009) isolated E.coli
(16.2 %) from ducks suffering from diarrhea.
In addition (Heba, 2012) isolated E.coli in
ducks (29.8 %). While, (Farooq et al., 2009)
isolated enteropathogenic FE.coli (4%) from
ducks.

Serological identification of the isolated strains
of E.coli from diarrheic ducks revealed(8) dif-
ferent "O" serogroups which were Oy, Oy,
01265 055, 0119, 0157, 0125, 0146 and "11" strains
were untyped as shown in Table (3), Many in-
vestigator studied serogrouping of E.coli iso-
lated from poultry and ducks.

(Samad pour et al., 2002) isolated E.coli
O157:H;, from duck feces as well as from water
samples from swimming in battle ground lake.
(Asawy and Abd El-latif 2010) isolated entro
pathogenic E.coli and serogrouped which were
0269 078, 086, 0125 and 0157 from ducks.
(Marwah et al., 2010) isolated numerous se-
rogroups of E.coli from diseases chickens from
different localities in Ismailia governorate
which were (O7g, Ois3, Oi6s, O26, O157, O,
020, 0114, 0125 and 0126); while (Knoble et al.,
2001) isolated eight isolates of E.coli from os-
triches and poultry carcasses and were sero-
grouped as O,, O;, Os, Oy and O,;. Also
(Khan et al., 2005) isolated 19 strains of

E.coli from poultry litters and serogrouped as
069 Og, 053, 0569 0153 and 0174. MOI‘GOVGI',
(Heba, 2012) isolated 10 strains of E.coli from
ducks and serogrouping them into O;sg, O3,
0125 and 044.

Table (4) showed that the Antibiogram pattern
of the isolated pathogens from diarrheic ducks
revealed variable results against different che-
motherapeutic agents which E.coli had been
used. The tested serogroups were sensitive to
danofloxacin, enrofloxacin and levofloxacin.
While all strains are resistance with tobramicin
and ampicillin.

Moreover variable results were recorded with
the remaining antimicrobial agents, these result
concide with observation reported by (Sumano
et al., 1998) stated that enrofloxacin was effec-
tive in treatment of natural infection of E.coli.
Moreover, (Galland et al., 2001 and Chroder
et al., 2002) mentioned that E.coli O;s7:H; was
susceptible to ciprofloxacin and enrofloxacin.
Also (Silva et al., 2009) stated that all isolated
strains of E.coli recovered from pigeons were
sensitive to gentamycin, ceftriaxone ce-
flazidime and levofloxacin. While, (Khan et
al., 2005) isolated (19) fluoroquinolone resis-
tant E.coli strains from poultry litter. Multiple
antibacterial resistance observed in isolated
serogroups. In addition (Silva et al., 2009)
mentioned that all the isolates of E.coli recov-
ered from urban pigeons were resistant to am-
picillin and sulbactam. The highest antimicro-
bial resistance frequencies among different se-
rogroups of E.coli were observed tobramicin,
oxytetracyclin, and ampicillin.

The wide spread uses of antimicrobial agents
promoted the increasing frequency of E.coli
multidrug resistance isolates which facilitate
the spread of resistant plasmid to other bacte-
ria ,and may complicate treatment of certain
urinary tract and enteric infection in humans,
(Guerra et al., 2003). Also, (Ewers et al.,
2009) proved multi-resistant against several
antibiotics including beta-lactains tetracyclines
and sulfonamides upon the isolated strains of
E.coli from Mallard ducks, in addition they
reported that Mallard ducks have therefore to
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be considered as an important reservoir for
zoonotic E.coli strains, thus serving as substan-
tial non-point source especially of strains ca-
pable of causing extra- intestinal diseases.
Experimental infection in 1-week old duckling
using E.coli serogroups isolated from ducks
and litter proved its pathogenicity.

The result shown in Table (5) illustrated a mor-
tality rate were 100% in both inoculated orally
or intraperitonially. These findings were con-
firmed by (Alid, 1990 and Stordeur et al.,
2004) who reported that E.coli isolated from
chicken, ducks and turkeys suffering from
colibacillosis were lethal for 1-day-old chicks,
they were also able to reproduce clinical signs
and lesions of colibacillosis, with bacteremia
and septicaemia in SPF chickens, also (Ewers
et al., 2009) proved pathogenic potential of
E.coli isolated from Mallard ducks via inocula-
tion in chickens.

Fourth category indicated the presence of in-
timin (eae) gene responsible for attaching and
effacing lesion in the intestinal mucosa of host
by using PCR for this (eae) gene. We observed
that E.coli serogroups(O;,0126,0157 and Oq44 )
had (eae) gene which their Molecular Weight
were 450,400,420 and 410 bp. respectively.
These result were similar to those previously
reported by (Chin et al., 1996 and Sophia et
al., 1998). We identified enterotoxigenic at-
taching and effacing E.coli serovars by ampli-
fying genes heat stable, enterotoxin and intimin
(450) bp. These results agree with the results
obtained by (Harley, 1998 and Samadpour et
al., 2002) using polymerase chain upon E.coli
0O,57:H7 isolated from duck feces for detection
of virulence gene (Stx, eaed and Hly).
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