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Abstract

Riemerella anatipestifer and Escherichia coli infections are important waterfowl pathogens, causing major
economic losses to the duck-producing industry as they are the causative agent of duck septicemia with mortality
among ducks. The aim of the present study was isolation and identification of some bacterial pathogens causing
septicemia and deathes in ducks. A total of 100 ducks (Muscovy, Pekin and Cross breed) suffered from signs of
septicemia, respiratory and nervous manifestations were collected from different farms and small holders at EI-
Beheira governorate. The obtained results revealed that the total percentage of Escherichia coli, Staphylococci and R.
anatipestifer were37%, 23% and 4% respectively. Molecular assays like 165 rRNA based PCR and R. anatipestifer
specific PCR, were used for confirmation of the R. anatipestifer isolates as well as directly from clinical samples.
Moreover, R. anatipestifer isolates were examined for the presence of some virulence genes that associated with its
pathogenicity as (ompA and dnaB genes), the results showed that both genes were detected in all isolates.
Serological identification of E.coli isolates (37) was made and showed that they belonged to the following
serotypes: 0126,086,0157,044,055,and O164 in an incidence of 7,4,7,6,6,4 and3 respectively. The antibiotic
sensitivity testing of bacterial isolates was carried out to choose the best effective antibiotics and showed that all
isolates shared in their sensitivity to Imipenem and Ofloxacin. PCR assay proved to be highly sensitive, rapid
and specific assay for detection of R. anatipestifer from pure cultures as well as direct detection from clinical
samples.

Key words: Escherichia coli- Staphylococci -Riemerella anatipestifer — virulence factors- duck- molecular biology-

sensitivity test.

INTRODUCTION (Soliman et al. 2018).
Among the respiratory diseases of ducks, R. Multiple bacterial pathogens including Escherichia coli,
anatipestifer and E. coli infections are of primary Staphylococci and P. multocida become the major

economic importance to the duck industry. Since both threats of duck health globally (Singh et al. 2013).

E. coli and R. anatipestifer infections occur at about the . ) )
Avian pathogenic E.coli (APEC) may cause
same age and are not distinguishable by clinical signs

. oy . . colisepticemia, yolk sac infection, cellulitis,
or lesions. Colibacillosis continues to be a major cause

of mortality in many duck farms, in spite of coligranuloma and omphalitis in ducks and other bird

preventive sanitation and management practices. species (Salehi and Ghanbarpour. 2010).
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E. coli causes a wide variety of problems in ducks at
different ages, but the most dangerous illness occurs
at 2-6 weeks of age and mortality rates reach up to
43% (El-Demerdash et al 2015). It considered as one
of the most important and frequently encountered
bacterial avian pathogen causing a wide variety of
disease syndrome in birds causing up to 30% of
poultry mortality Kaul et al .1992, Barnes and

Gross.1997 and Geornaras et al. 2001.

E.coli species are serologically divided in serogroups
and serotypes on the bases of their antigenic
composition (somatic or O antigen for serogroups and
flagella or H antigen for serotypes) Roshdy et al.
2012.

Staphylococci, including Staphylococcus aureus are

known to cause various diseases from acute
septicemia to chronic osteomyelitis in poultry Amen
et al. (2019). Staphylococcus aureus is responsible for a
broad spectrum of clinical signs in poultry including
suppurative dermatitis, suppurative arthritis, and
septicemic lesions (Pattison et al. 2008 and Elfeil

2012).

Duck septicemia caused by Riemerella anatipestifer is
commonly referred as new duck disease affecting
ducks at 1-7 weeks of age and characterized by ocular
and nasal discharges, tremors of the head & neck, and
in-coordination. In typical cases, affected ducklings
may lie on their back with paddling movement of legs

(Soman et al. 2014).

R. anatipestifer is a gram-negative, non motile, non
spore- forming, rod-shaped bacterium (Segers et al.
1993). Several virulence factors have been identified

that associate with disease severity, including outer
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membrane protein A (OmpA) (Hu et al. 2011)
andvirulence associated protein D (VapD) (Chang et
al. 1998). Outer membrane proteins play a very
important role in virulence of R. anatipestifer and
induce a strong antibody response (Weiser and

Gotschlich 1991).

Diagnosis of R. anatipestifer is difficult due to absence
of selective and/or indicative media for isolation
(Rubbenstroth et al. 2013).Several nucleotide
amplification methods for rapid diagnosis of R.
anatipestifer have been developed, such as polymerase
chain reaction (PCR) assays targeting the 165 rRNA
gene, the ompA gene (Tsai et al. 2005) and the dnaB
gene (Hu et al. 2011) have also been used to

characterize the isolates.

A PCR assay that is a valuable tool for the rapid and
species-specific identification of R. anatipestifer from
tissue or bacterial culture, were performed for the
further identification and confirmation (Kardos et al.

2007).

Selection of the suitable antibiotic for treatment of
bacterial infection is significant to treat and control
the infection, reduce or prevent mortality of the
infected ducks and ensure maximum cost
effectiveness by diminishing the unnecessary use of
antibiotics to which they are resistant. (Zhong et al.,

2009).

Therefore, this study aimed for detection of some
bacterial pathogens causing septicemia and death in
ducks from different farms and small holders at El-
Beheira governorate and for detection of the most
effective antibiotic against these pathogens using

antibiotic disk diffusion test. We aimed also to detect
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some virulence factors in R. anatipestifer species that
may associated with its pathogenicity as (ompA and

dnaB genes).

MATERIALS AND METHODS

Collection of samples:

A total of 100 ducks (Muscovy, Pekin, Cross dreed)
showed respiratory signs, watery yellowish green
diarrhea, nervous manifestation and cyanosis were
collected (each in a separate sterile bag) and examined

Table (1): Number and types of examined samples

bacteriologically, 19 clinical samples from these ducks
were randomly selected and subjected to direct
detection of R. anatipestifer by PCR. Samples (liver,
heart, spleen, kidney and lung) were collected (from
freshly dead and emergency slaughtered ducklings of
(1-7 weeks) of age from different farms and small
holders at El- Beheira governorate — Egypt. The
distribution of these samples from different duck

breeds are illustrated in Table (1)

Type of breed Diseased ducks Freshly dead ducks Total
Muscovy 32 26 58
Pekin 14 8 22
Cross breed 13 7 20
Total 59 41 100

Isolation and identification of E. coli :

The samples (polymix from each duck) were
inoculated in tubes of buffer peptone water and
incubated at 37 © C for 18+2hrs under aerobic
condition. A loopful from each tube was separately
streaked onto Mac Conkey's agar and eosin
methylene blue agar (EMB) and incubated aerobically
at 37 °C for 24 hrs. Suspected colonies were subjected
biochemical

to cultural ~morphological and

identification according to Murray et al. (2003).

Serotyping of E. coli strains by slide agglutination
test using polyvalent antisera and its corresponding
monovalent one: (Sifin diagnostics gmbh, Berlin,

Germany) according to (Edwards and Ewing, 1972).

Isolation and identification of Staphylococci:

3

The samples were inoculated into nutrient broth and
incubated at 37 °C for 24 h. A loopful of the
inoculated broth was subcultured onto nutrient agar,
Baird Parker agar and Mannitol salt agar medium and
incubated aerobically at 37° C for 24-48 hours.
Suspected colonies were identified according to
morphological features, pigment production, gram
staining, catalase test, coagulase test according to

Quinin et al. (2004).

Isolation and Identification of R. anatipestifer:

The collected were prepared and
inoculated into Brain Heart Infusion (BHI) broth (Hi-

media) then incubated at 37°C for 24 hours. The

samples

cultures were inoculated onto blood agar and

MacConkey agar medium (Oxoid) and incubated at
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37°C for 24-48 hours. Suspected colonies were stained
by Gram’s stain then examined microscopically and
subjected to further morphological and biochemical

identification (Quinn et al. 1994).

Molecular characterization of R. anatipestifer:

R. anatipestifer specific PCR and 16S rRNA based
PCR were used for confirmation of the isolates and
detection of R. anatipestifer directly from clinical
samples (Pala et al. 2013) and (Tsai et al. 2005)

Table (2): primer used in PCR reactions for the detection of Riemerella anatipestifer

Primer Primer Design Amplic
on Size
bp
16SrRNA- | CAGCTTAACTGTAGAACTGC 665
F TCGAGATTTGCATCACTTCG
R
specific -F TTACCGACTGATTGCCTTCTA | 546
AGAGGAAGACCGAGGACATC

Detection of virulence genes:

Oligonucleotide Primers: Primers used were

supplied from Metabion (Germany) are listed in Table

©)-

Table (3): Primers sequences, target genes, amplicon size and cycling conditions

Target Target Primers Amplifie | Prim.denat. Ampli.(35 cycles) Final Reference
agent gene sequences d ext.
segment( Sec.denat. | Annel.te Exten.
bp) mp
ompA | CTTGGTATC 707 94°C 5 94°C 30 | 55°C 40 72 °C 72 °C Sun et al.
CAAGGGGA min sec sec 2012
TTATGTTT 45sec |10
min
TTTAACTGA
GATGGGTTA
ACACCTC
dnaB DnaB P1 459 94°C 5 94°C 30 | 56°C 40 72 °C 72 °C Hu et al.
min sec sec 2011
AAACTCAG 45 sec 10
GCAAAGGT min
GGCAC
DnaB p2
TGTATGGTA
GTTTTGATG
CTTTCAA
4
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Antibiotic sensitivity of bacterial isolates:

Antibiotic sensitivity pattern of the recovered isolates
was determined by standard disc diffusion method
according to (CLIS, 2012) using 11 antibiotics as
Azereonam (ATMa), Cefadroxil (CDXs0), Cephradine
(CRD3v), Amikacin (AKso), Amoxicillin
(AMLz2s),Amoxycillin+  Clavulinic acid (AMCao),
Colistin  suphate (CTzs), Oxytetracyclin (OTao),
Ampiclox (AXs0) Imipenem (IPMio), Ofloxacin (OFXGs).

Results:
1-Postmortem examination:

Affected ducklings under investigation were showed
respiratory, nervous signs and diarrhea with clinical
postmortem findings as air sacculitis, pericarditis,
perihepatitis, peritonitis and erosions on the gizzards

(septicemia)

Photo A: The ducklings were showed severe nervous
manifestation as trembling of head and neck,
paddling of legs and ataxia Photo B,C and D:
Postmortem examination showed liver and spleen
were enlarged and mottled, pericarditis; airsacculitis
and perihepatitis, PhotoE:grey, convex and non-

F

hemolytic dew drop colonies on blood agar, PhotoF:
Gram-negative cocco-bacilli, short rods

organismswith Gram staining.

2- All the results are illustrated in tables 4-11 and
photos 1-5
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Table (4): prevalence of E.

coli among the examined duck samples:

No of Freshly dead ducks Total
. Diseased ducks
Type of breed examined Positive samples
samples Positive samples
NO %
NO % | NO %
Muscovy 58 1119% 13 22,4% | 24 41,3%
Pekin 22 3 13,6% 5 22,7% 8 36,3%
Cross breed 20 2 10% 3 10% 5 25%
Overall 100 16 16% 21 21% 37 37%
% calculated according to the No. of samples examined
Table (5): prevalence of Staphylococcus spp. among the examined duck samples :
Type of breed No of examined S. aureus v ococcvs Total
samples
Dead and Dead and
diseased diseased
NO %
N %
© ; No %
Muscovy 58 10 17.2 5 8.6 15 25.8
Pekin 22 4 18.2 1 4.5 5 22.7
Cross breed 20 2 10% 1 5 3 15
Overall 100 12 12% 11 11% 23 23

% calculated according to the No. of samples examined
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Table (6): prevalence of R. anatipestifer among the examined samples based on bacteriological examination:

Type of breed No of examined No of positive samples % of positive sample
samples

Muscovy 58 1 (diseased duck) 1,72 %

Pekin 22 1(freshly dead) 4,54 %

Cross breed 20 0 0%

Total 100 2 2%

% calculated according to the No. of samples examined

Out of 62 bacteriologically positive duck samples, 14 were mixed infection of all bacterial isolates and 50 were single

infection (Table 7)

Table (7): Mixed infection of bacterial species isolated from examined duck samples

positive mixed isolates
(14)

E.coli+ R. anatipestifer Staphylococcus+ R. E.coli+ Staphylococcus
anatipestifer
No. % No. % No. %
1 7.1 1 7.1 12 85.7

% calculated according to the No. of mixed positive samples examined

Direct examination of 19 clinical samples from freshly dead ducks of different species using PCR test revealed that

only two samples from Muscovy and Pekin ducks gave positive result to R. anatipestifer in an incidence of 7.69% and

20% respectively and overall incidence of 10.5% (Table 8).

Table (8): Molecular characterization of R. anatipestifer from 19 randomly selected clinical samples

Type of breed No of examined No of positive samples % of positive sample
samples

Muscovy 13 1 (freshly dead) 7.69 %

Pekin 5 1(freshly dead) 20%

Cross breed 1 0 0 %

Total 19 2 10,52%

Serotyping of E. coli strains

As shown in Table (9 ) serological typing of E. coli isolates revealed that 37 isolates were belonged to seven different
serovars O:126, 0:86, O:157, 0:44,0:25,0:55, and O:146.

7
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able (9) Serological identification of 37 E.coli isolates
Ducks species
No. E.coli serogroups/serotypes Muscovy Pekin Cross breed Total
No. % No. % No. %
1 0126: K71 4 10.8 2 54 1 2.7 7
2 086: K61 3 8.1 - - 1 2.7 4
3 0157: K- 5 13.5 2 54 - - 7
4 0O44: K74 4 10.8 1 2.7 1 2.7 6
5 025: K11 4 10.8 - - 2 5.4 6
6 0O55: K59 2 54 2 54 - - 4
7 0164: K- 2 5.4 1 2.7 - - 3
Overall 7 24 64.9 8 21.6 5 13.5 37

3-Molecular characterization of R. anatipestifer:

By Screening of 19 clinical samples showing clear
features of septicemia as well as 2 positive R.
Anatipestifer PCR based
identification,only samples  from

isolates using

two clinical

Muscovy and Pekin ducks respectively were positive

Table (10) Molecular characterization of virulence genes.

for R. Anatipestifer, in additionthe two Riemerella
cultures gave positive result (table 8) and photo (1,2).
The further
examination for detection of virulence genes and
results were illustrated in table (10) and photo (3, 4).
All R. Anatipestifer isolates were found to harbor ompA

four strains were subjected for

and dnaB virulent genes.

Sample ompA dnaB
1 + +
2 + +
3 + +
4 + +
8
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Photo (1): 16stTRNA based PCR ofR. anatipestifer gene product at665 bp.Lane 1: (100 — 3000 bp DNA ladder)Lane 2:
control Negative . Lane 3: controlPositive.Lanes (4, 5):R. anatipestiferisolates .Lanes (6-24): clinical samples.Lanes 4,5
,21 and 22 were positive forR. anatipestifer.

i¢ 17 18 19

Photo(2): specific PCRfor amplification ofR. anatipestifer gene product at 546 bp.Lane 1: (100 — 1000 bp DNA ladder).
Lane 2: control Negative.Lane 3: control Positive. Lanes (4, 5) :R. anatipestiferisolates .Lanes (6-24): clinical samples.
Lanes 4,5 ,21 and 22 were positive for R. anatipestifer.
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Photo (3): Agarose gel electrophoresis of PCR products after amplification of ompA gene products at 707 bp. lane L:
molecular weight marker MWM (100 — 1000 bp DNA ladder), lane positive: Positive control, lane negative: negative
control, lanes (1,2,3,4) : R. anatipestifer isolated from ducks. All isolates were positive to ompA gene.

Photo (4): Agarose gel electrophoresis of PCR products after amplification of dnaB gene products at 459 bp. lane L:
molecular weight marker MWM (100 — 1000 bp DNA ladder), lane P: positive control, lane N: negative control, lanes
(1,2,3,4) : R. anatipestifer isolated from ducks. All isolates were positive to dnaB gene.

Antibiotic sensitivity: (AMLa2s),Amoxycillint  Clavulinic acid (AMCao),
Colistin  suphate (CTz), Oxytetracyclin (OTso),
Ampiclox (AXs), Ofloxacin (OFXs) and Imipenem
(IPMio) were used for antimicrobial pattern.

Azetreonam (ATMao), Cefadroxil (CDXs0), Cephradine
(CRD3v), Amikacin (AKs0), Amoxicillin

10
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Table (11) : Antimicrobial susceptibility pattern of E.coli, S.aureuse and R.anatipestifer against 11 antibiotics using

disc diffusion test

Isolates E.coli S.aureuse R.anatipestifer
(37) (23) 2)
Antibiotics
S R S R S R
No % No % No % No % No % No %
Azetreonam (ATMso) | 28 75.7 9 24.3 16 69.6 7 30.4 2 100 0 0
Cefadroxil (CDXs0) 31 83.8 6 16.2 20 87 3 13 0 0 2 100
Cephradine (CRD3o) 29 78.4 8 21.6 23 100 0 0 0 0 2 100
Amikacin (AKso) 31 83.8 6 16.2 0 0 23 | 100 2 100 0 0
Amoxicillin (AML2s), | 13 35.1 24 64.9 0 0 23 | 100 0 0 2 100
Amoxycillin+ 17 459 20 54.1 21 91.3 2 8.7 0 0 2 100
Clavulinic acid
(AMCao)
Colistin suphate 27 73 10 27 21 91.3 2 8.7 0 0 2 100
(CT2)
Oxytetracyclin (OTz) | 26 70.3 11 29.7 19 82.6 4 17.4 2 100 0 0
Ampiclox (AXs0) 6 16.2 31 83.8 5 21.7 18 | 783 0 0 2 100
Ofloxacin (OFXs) 30 81.1 7 18.9 20 87 3 13 2 100 0 0
Imipenem (IPM1o) 37 100 0 0 23 100 0 0 2 100 0 0
Discussion enteritis and pneumonia indicating that 0 led to
E. coli infection in poultry is usually related to septicemia and followed by death of the birds (Kabir.
high economic losses and this is because of high 2010).
morbidity and mortality rates, decrease food R. anatipestifer infection causes new duck disease
conversion rate, body weight loss (Salama et al. 2007). which is an epizootic infectious disease in poultry
The dissemination of E. coli in different organs such as resulting in serious economic losses, especially in the
liver, lungs and heart is verified by postmortem duck industry through high mortality, reduced
lesions including fibrinous perihepatitis, pericarditis, growth rate, increased condemnations and high
11
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treatment costs (Pala et al. 2013).

The obtained results in Table (4) showed that the total
percentage of E. coli in examined ducks was
37%.These results were agreed to those obtained by
Na et al. (2019) who isolated E. coli from diseased
ducks with percentage of 36.13% in South Korea ,
while higher than Eid et al. (2019), Heba et al., (2012)
and Elsamie et al. (2019) who isolated E. coli from
diseased ducks with percentage of (22,8%) , (27,2%)
and (34,5%) respectively, while lower than Liu et al.
(2018) who could isolated E. coli from ducks with
percentage (47.1%) in China , Singh et al . (2012)
isolated E. coli from ducks with percentage (66,66%),
Kissinga et al. (2018) isolated E. coli from diseased
ducks with percentage of (91%) and Marwa hassan et
al. (2020) who isolated E. coli from diseased ducks

with percentage of (96,7%).

Staphylococci, including ' Staphylococcus aureus are

known to cause various diseases from acute
septicemia to chronic osteomyelitis in poultry Amen
et al. (2019). Table (5) showed that the total
percentage of Staphylococcus spp. in examined ducks
was 23%.These results were nearly similar to Eman
Farghaly et al. (2015) who could isolated
Staphylococcus spp from imported duck flocks with a
percentage of 24.2%while higher than Amen et al.
(2019) who isolated S. aureus from ducks with a
percentage of 6,6 % and similar to (Eid et al. 2019)
who isolated S. aureus from ducks with a percentage
of 12,2 % and nearly agreed with Bisgaard (1981) who
isolated 18% S.aureus due to arthritis in duck.
However, Ismail (2013) stated that the percentage of

Staphylococci species isolated from duckling in Egypt

12

12

not exceed 0.9%.

On the other hand, the obtained results in table (6)
showed that the total percentage of R. anatipestifer
detected in examined ducks by bacteriological
examination was 2 %table (6) and photo (1, 2).These
results were nearly similar to those obtained by
Soliman et al. (2018) who isolated of R. anatipestifer
from diseased duck with percentage of 2.1 %while
lower than Surya et al. (2016) isolated R. anatipestifer
from diseased ducks by percentage of 4.86 % , Heba
et al. (2015) isolated R. anatipestifer from diseased
duck and duckling by percentage of 16.7 %, Sarker et
al. (2017) who isolated R. anatipestifer from sick and
dead ducks by percentage of 61.6 %, Abd El Hamid
et al. (2019) who detected R. anatipestifer from
diseased duck by PCR with percentage of 8 % while
RitamHazarika et al. (2020) reported thatl3 isolates
(13 from 98 samples) confirmed as R. anatipestifer by
PCR from diseased duck and duckling by percentage
of 13.2 %.

Heba et al. 2012 typed 150 E.coli srains isolated from
different organs of ducks and revealed that, 84 strains
could be identified serologically. They belonged to 15
different serogroups. The most commonly isolated
Ogroups in ducks were O158, 0103, 0125, 044,
0114, 091, 0111, and O78. These results may differe
from those obtained by our study which typed 37
E.coli from different breeds of ducks and found that
they belonged to 7 serogroups, which are: 0126, 086,
0157, 044, O25 and O146.

Unlike our results, Wang et al. 2010 identified 53 O
serogroups from 254 E.coli strains from ducks, among
which, the predominant serogroups were 093, O78
and 092. Moreover, 024, O38, O44, O50, O56, 069,
084, 085, 0102, 0121, 0130, 0132, 0133, 0139 and

0146 were found for the first time in ducks in China.

Molecular characterizations of the suspected isolates

of R. anatipestifer and clinical samples were done
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using R. anatipestifer 16 sTRNA based PCR and R.
anatipestifer specific PCR which revealed that the
suspected isolates were confirmed and R.anatipestifer
was detected from clinical samples directly by PCR
with percentage 0f10.52% (2 samples from 19 ) as
showed in Table (7) and photo (1,2), and this indicate
that PCR is more rapid , sensitive and species-specific
method for identification of R. anatipestifer comparing
with cultural methods which is difficult due to
absence of selective media for isolation and
occurrence of over growth by other bacteria and this
agree with Kardos et al. (2007) who used a novel PCR
assay for identification ofR. Amnatipestifer from pure
cultures as well as clinical samples from birds and
Soman et al. (2014) who reported that the ability of
PCR assay to detect Riemerella organisms directly in
clinical specimens is an added benefit and suggests
that PCR assay can facilitate fast and proper
identification of R. anatipestifer infection in ducks and

can replace the traditional methods of differentiation

which are difficult and time-consuming,.

Among the 21 serotype of R. anatipestifer, OmpA of R.
anatipestifer is major immunogenic protein, OmpA is a
conserved and strong antigenic determinant and
hence is suggested to be a valuable protein for the
sero detection of R. anatipestifer infections,
(Subramaniam et al. 2000) and plays an important
role in virulence of the organism where mutated
OmpA strains become attenuated and shows some
sort of loss of adhesions to Vero cells which indicates
that OmpA is an important virulence factor of R.
anatipestifer (Hu et al. 2011). Four (4) isolates were
subjected for further examination by PCR for
detection of virulence genes as (ompA and dnaB
genes) and results were illustrated in table (8) and
photo (3,4).0mpA gene and dnaB genes were detected
in all isolates indicating that all isolates were virulent
and pathogenic strains. These results agree with Heba

et al. (2015) who reported that OmpA gene specific for

13

13

R. anatipestifer was detected among all isolates by PCR
,and Abd El Hamid et al. (2019) who reported that
using PCR and sequence analysis of Omp A gene is
considered a highly sensitive, rapid and an alternative

method for serotyping of R. anatipestifer.

Antimicrobial sensitivity pattern of bacterial isolates
was performed against 11 antibiotics. The most
effective antibiotics on all isolates were Imipenem
(IPMio) and Ofloxacin, while they showed resistace to
Amoxicillin (AMLz2s). These results are nearly agreed
with Simona 2014 who tested the antimicrobial
avtivities of E.coli against 19 antibiotics. The test
sensitivity to Ampicillin  (19.6%),
Tetracycline (29.5%) and Amoxicillin (37.5%).

revealed low

Kibret and Abera (2011), studied the resistance
pattern of E.coli at the period from 2003 to 2010. They
reported that the resistance rate of E.coli to
erythromycin and amoxicillin increased more than
80% comparing with studies obtained by Khan et
al.2002, while the resistance rate to tetracycline
increased more than 60% comparing with the same

study.

In our study, the resistance percentage of E.coli to
amoxicillin and amoxicillin +clavulinic acid was

relatively high (64.9%) and (54.1%) respectively.

Daoud et al. 2020 studied the

antimicrobial susceptibility profile of E.coli and stated

Moreover,

that, the pattern was changing constantly due to

modifications in the antibiogram interpretation
criteria and antibiotic prescription habits. Isolates
were characterized by high acquired resistance to beta
lactams and trimethoprim/sulfamethazole, they found
that, the highest sensitivity percentage was to

fosfomyecin (99.3%).

In addition, Onifade et al. 2015 observed that there is
a high level of antibiotic resistance in the E.coli
This

importantly to the frontline antibiotics such as

isolates. antimicrobial  resistance, most

cirprofloxacin, ofloxacin, tetracycline,
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chloramphenicol and others, is of major concern.

However, in our study, a good susceptibility
percentage was observed to ofloxacin and cefadroxil

81.1% and 83.8% respectively.

Akanbi et al.2017 studied the resistance of S.aureus to
commonly used antibiotics. This resistance is linked
to their ability to acquire and disseminate
antimicrobial resistance determinants in nature. The
resistance of S.aureus to antibiotics varied
considerably with the highest resistance recorded to

ampicillin and penicillin (96.7%), rifampicin and

clindamycin ~ (80%),  oxacillin  (73.3%) and
erythromycin  (70%), while showing various
susceptibility to imipenem (96.7%), levofloxacin

(86.7%), chloamphenicol (83.3%). These results nearly
agreed with our results which observed the resistance
of S.aureus to betalactam group ampicillin,amoxicillin
(100%), while that showing high susceptibility to
imipenem (100%) and ofloxacin (87%).

(Baba et al.1987 and Pathanasophon et al. 1994)
reported the high sensitivity of R. anatipestifer to
penicillin G, erythromycin and polymyxin B, Chang
et al. (2003) revealed that penicillin, ceftiofur,
chloramphenicol, flumequine and kanamycin are the
effective antibiotic and Gywuris et al. (2017) reported
that the majority of the strains were susceptible to
ampicillin (95.1%), penicillin

93%)

sulphamethoxazole—trimethoprim  (92.4%) and

spectinomycin (86.5%).

The variations in the resistance pattern of the R.
anatipestifer isolates with previous studies could be
attributed to the variations in geographical origin of
the strains, resistance

and drug profiles  of

R.anatipestifer were found to vary with time. In order

14

14

to reduce the irresponsible use of antibiotics, disc
diffusion analysis should be done for effective
antibacterial treatment as recorded by (Zhong et al.

2009).

Conclusion:

Multiple bacterial pathogens including Escherichia coli,
R. anatipestifer and Staphylococci become the major
threats of duck health globally. Since both E. coli and
R. anatipestifer infections occur at about the same age
and are not distinguishable by clinical signs or lesions
resulting in high mortality rates in ducks farms.
Colibacillosis continues to be a major cause of
mortality in many duck farms. R. anatipestifer is a
major bacterial pathogen affecting ducks and
ducklings worldwide, causing ducks septicemia (new
duck disease) which resulting in high morbidity and
mortality rates in ducks. In this study Escherichia coli,
R. anatipestifer and Staphylococci could be isolated and
identified from diseased and freshly dead ducks. On
gross examination, the most affected organs were
liver and heart. PCR assay was used for confirmation
of R. anatipestifer isolates and direct detection of R.
anatipestifer from clinical samples as well as
characterization of virulence genes (OmpA and dnaB
genes).Antibiotic sensitivity of isolates revealed that
the isolates were sensitive to imipenem and ofloxacin
and resistant to amoxicillin. Combination of
genotypic and phenotypic characterization is more
valuable as an epidemiological tool for identification
of bacterial pathogens affecting ducks thus help in

early treatment and control strategies.
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