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Abstract

This study was designed to detect the differe Y .
present in different species and ages of ::(:n:lclf&irl:ln:)i‘rydl)stzn()';gl:ac:er.;?l pathogens that can be
tracheal S\'vahs collected from apparently healthy frce-livin;y:n.d CV;O(.hu‘ndr.ed clf)acal —
bacteriologically examined for detection of different bacterial patho ’cng I';J; .Wlld Ry
isolm‘ion_ rate as follows: Escherichia coli (E.coli) (9%), Staphylococcﬁn' a.ureut' TCSSultIS o
(2%), Citrobacter spp. (1.5%), Klebsiella spp. (1.5%), Pseudomonas spp ( 1%) an‘sd (S' f;‘l’ i
(1%), however, Enterobacter spp., Shigella spp. and Proteus spp. (0.5%') N :) Pam: . ”1'[0"8”0 o
isolated. Serotyping of 18 isolates of E. coli revealed 9 different Scl:OtprS ;vllli‘I::e .Sfla;pp- W;[lS
isolates serotyped as S. Give and S. Santiago. The antimicrobial patterns ;)f all the bzlcotze'l;
isolates were studied and the antimicrobial resistances (AMR) profiles of the each were recor:i?d
which of great concern to public and animal health. It was concluded that most of bacterial
pathogen isolated from wild birds carry variable antibiotic resistance patterns and backed that

to the widespread use of antibiotics to treat diseases and to promote growth by the livestock.
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Introduction

Wild birds are known to carry and transmit
over 40 diseases to humans and livestock
(Shannon et al., 2009). Recent studies have also
highlighted wild birds as sources of pathogens
associated with human disease problems. The
development and spread of antibiotic resistance
in clinical practice have been increasing since
the early 1960s and wild birds are currently
viewed as a major threat to the public health on
a global level (Levy and Marshall, 2004) due to
their ability to fly freely and cover long
distances during annual migrations, they
potentially play a role in the epidemiology of
human-associated zoonoses (Hussein et al.,
2007). Recent studies reported that antibiotic-
resistant bacteria were present in many parts of
fhe world among wild bird species which found
i remote habitats (Hern4ndez et al., 2012)

Wildlife may play a critical role as
'Servoirs for pathogenic enteric bacteria and

{9

zoonotic diseases. Numerous wild bird species

are attracted to untreated sewage, garbage
dumps, manure, and other sources of enteric
pathogens. As a consequence, a number of
enteric bacteria such as E. coli, Salmonella
spp.,C. jejuni, C.coli, C. lari and Helicobacter
canadensis (Moore et al., 2002 and Fogarty et
al., 2003) have been isolated from intestinal
samples of wild birds. Although potentially
pathogenic fecal bacteria have been isolated
from some species, recent reviews (Reed ef al.,
2003) suggested that the role wild birds in
human diseases was largely understudied and
that much work remains to determine the role of
wild  birds zoonotic  transmission  of

enteropathogens.

on

Wild birds were important with regard to
antibiotic resistance in several different ways; as
sentinels, mirroring human activity and Its

n the environment because of the

impact o
P hey

diverse ecological niches of birds and as t
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as a reservoir and melting pol of

bacteria,
nes,

antibiotic-resistant bacteria and resistance ge
as potential spreaders of antibiotic resistance
through the ability to migrate long distances in
short periods of time and as a possible source of

antibiotic resistant bacteria colonizing and/or
infecting human being.

The presence of AMR in wildlife has
implications for public health, food safety and
potable water source proteclion among others
(Smith er al., 2014). Recent studies reported that
antibiotic-resistant bacteria are present in many
parts of the globe, including among wild bird
species found in remote habitats (Herndndez et
al., 2012). Spread of antibiotic-resistant bacteria
to remote areas that are reached mainly by
migrating birds could also influence bacterial
communities in these fragile ecosystems, as
antimicrobial substances are part of the cross-
talk of bacteria (Allen ef al., 2010). There are
indications of spread of antibiotic resistance
through migration of wild birds and of
transmission between humans and wild birds
and vice versa, As previously suggested,
thorough spatial and temporal studies of
antimicrobial drug resistance in different natural
habitats of wild birds are warranted (Hernandez

et al., 2010 and Gilliver et al., 1999).
Materials and Methods

Samples

Samples were collected from 200 wild

birds representing 8 different species: 40 white

chicken valley, 40 pigeons, 40 pelican, 20

helmeted guinea fowl, 20 fezzan, 20 peacock, 20

ostrich and 20 white anz. Cloacal and tracheal

swabs were collected from each bird for

bacteriological examination.

Isolation of the bacterial pathogens

Salmonella detection was done according
to t.he protocol of ISO-6579:2002 standard. E.
cq/z and other Enterobacteriaceae (Klebsiella
Citrobacter and Enterobacter spp.) isolation was’
done according to Swayne et al. (1998).
Staphylococcus isolation was done as Holt et al.
(1994). Also, Pseudomonas spp., Shigella spp.,

20

e —

Proteus Spp- and Pasteurella spp. were i
according to Quinn ¢f al. (1994).
Biochemical identification:
Biochemical identification was carrjeq
rding 10 the character of each Organi:ut
cFaddin (2000), S,

DI(lle

acco
using protocols of Ma
Serotyping of Es.coli and Salmonella isolate,
Jicoli isolates were serotyped by Slid'e
agglutination test (Lee et al., 2009) using
standard Escherichia coli antisera (Sifin i
Denka Seiken Comp.) Typing of Salmonejy,
as Kauffmann (1957),

isolates was performed
Antibiotic susceptibility test:

[t was performed using disc diffusion
method as described by NCCLS (2008)
against a range of 15 antibiotic discs from
Oxoid (Basingstoke, UK): amoxicillin (30
ng), colistinsulphate (10 pg), ciprofloxacin (§
ng), doxycycline (30 pg), enrofloxacine (5
1g), gentamycin (10 ng), tetracycline (30 pg),
neomycin (30 pg) streptomycin  (10ug),
norfloxacin(10 pg), chloramphenicol (30 pg),
Nitrofurantoin (300 IU), levofloxacin (5 IU),
cefatriaxone (30 IU), and nalidxic acid (30
pg). Inhibition zones were measured and
interpreted as resistant (R), intermediate (I) or
susceptible (S).

Results

Results of this study revealed isolation of
numerous bacterial isolates from wild birds
with different ages and species (table 1). The
of E.coli Staph. aureus,
Citrobacter Spp., Klebsiella Spp-s
Pseudomonas ~ spp.,  Salmonella  spp-
Enterobacter spp., Shigella spp. and Proteus
spp. were arranged in the rate of 9, 2, LS, 1),
1, 1, 0.5, 0.5 and 0.5%; respectively.

Pasteurella spp. was not detected.

prevalence

The eighteen E. coli isolates Were
serotyped into 9 different serotypes as follow:
5 from 40 white chicken valley (2 of O119; 2
of 0159, 1 of 063), 4 from 40 pigeons (2 of O
128, 2 of 028 ac) , 3 from 40 pelican (2 of
044, 1 of 027), 2 from 20 peacock (1 of
027 and 1 of 0169), 1 from 20 helmeted
guinea fowl (044), 1 from 20 fezzan (091), 1
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om 20 ostrich (027) andl from 20 white
063). The highest isolated serotypes
e 044 and 027 (16.6% each) as shown in

rable (2): Serotyping of Salmonella isolates

Prevalence of some..........................

which were identified into two serotypes;
S. Give isolated from cloacal swabs of
pigeons and S Santiago isolated from
cloacal swabs of Pelicans (Table 3)

Table (1): Prevalence of some bacterial pathogen in the examined wild birds in Egypt.

Examnined samples Inolates
Spcclrso( Stanh
- > . v Staph, : Edero- 2 -
birds Types No, E.coli | Salmonella Shigella aurl:'lu' Ciltrobacter ('01:'"1 Protens ¥ m:::::m Klebsiella
White i 20 2 0 0 [0 1 1 0) 0 1
chicken (s 20 3 0 0 0 0 0 0 0 0
valley Total 40 5 0 0 0 [ 1 0 0 1
T 20 0 0 0 1 0 1 0 0 0
Pigeons C 4 1 0 0 2 0 1 0 ]
Total 40 4 1 0 1 2 i 0 0
iT: 10 0 0 0 0 0 0 0 0 0
Pelican C 10 3 1 1 1 (] 0 0 1 0
Total 20 3 1 1 1 0 0 0 1 0
T 10 - 0 0 0 0 0 0 0
Ostrich € 10 1 0 0 1 0 0 0 0 0
Total 20 1 0 0 1 0 0 f) 0 (1)
Helmeted T 10 - 0 0 0 0 0 [} 0 (]
guinea (& 10 1 0 0 0 0 0 0 1 0
fowl Total 20 1 0 0 0 0 0 0 { 0
i 10 2 0 0 0 0 0 0 0 0
Peacock (o 10 - 0 0 0 0 0 0 0 0
Total 20 2 0 0 0 0 0 0 0 0
i 10 0 0 0 0 0 0 0 0 0
Fezzan C 10 1 0 0 0 0 0 0 0 1
Total 20 1 0 0 0 0 0 0 0 1
wge LT 10 Tw b0 T o Lo o T O :
ok 1 0 0 0 0 0
Total 20 1 0 0 1 0 0 0 0 1
Total 200 | 18(9%) [ 2(1%) [ 1(0.5%) | 4(2%) | 3(1.5%) | 1(0.5%) o .:..«) 2 (1%) 3(1.5%)
0,
T= Tracheal swabs C= Cloacal swabs
Table (2): Serotyping of isolated E. coli
No. of Total number o
igi i . ; %. of positive*
Serotype Origin Sampling type Tates P . of pos
0119 White chicken valley Tracheal swab 7 2 11.1
0159 White chicken valley Cloacal swab 2 2 11.1
063 White chicken valley Cloacal swab 1 ) e
White Anz. Cloacal swab 1
0128 Pigeon Cloacal swab 2 2 11.1
Pigeon Cloacal swab 1
028 ac 'g | b 1 2 11.1
Pigeon Tracheal swa
044 Helmeted guinea fowl Cloacal swab 1 3 16.6
: 2
Pelican Cloacal swab
Pelican Cloacal swab 1
027, Ostrish Cloacal swab i 3 16.6
Peacock Tracheal swab 1
0169 Peacock Tracheal swab 1 1 5.6
091 Fezzan Cloacal swab 1 1 5.6

*The percentage according to the total number of £. coli isolates.
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Table (3): Serotyping of isolated Salmonella
species
Serotype origin | Sampling No. of
type positive
S. Give Pigeon | Cloacal swi
S. Santiago | Pelican | Cloacal swi

*The percentage according to the total number of
Salmonella isolates.

The results of antibiotic resistance

analysis of E.coli showed that 17 strains
(94.4%) carried resistance phenotypes to two or
more antimicrobial agents. The most commonly
reported resistance phenotypes were against
tetracycline and colistin (83.3%); followed by
amoxicillin  (61.1) then streptomycin and
nalidixic acid (55.6). Both Salmonella strains

to more than two

showed resistance

S50 143,345,

agents norfloxacin, neag,,
| ]

(%) mu
i ,/’I/Ih‘{luy” 1

antimicrobial
cefatriaxone. Three of  four
isolates (75%) showed resistance 1”"¢5i14;,y

an two antimicrobial agenty j
4 S m,“m

gy

mote (h
acid (100%) followed by Cracyefin

doxycycline (75%) then colistin, Wreplo .
cefatriaxone and enrofloxacine (50%, )l/:ml
Py aeruginosa | ‘);Aj,
” ! ’9/‘/
’ ” ch” ll‘l.'
&2

gtrains  of showed
resistance phenotypes to the
antimicrobial —agents. The  straing  of &
Fnterobacter and Shigella  showed o
resistance  to  tetracycline,  while /”fllo;
showed resistance to only nalidixic acid, '[‘h’rc:
strains of Klebsiella showed resistance 45y
amoxicillin neomycin  while .
Citrobacter spp. strains showed resistang,
against colistin and tetracycline in percentye
100 and 25%; respectively (tables 4 ap4 5)

and

Table (4): Antibiotic resistance profiles of the bacterial pathogens isolated from wild

birds in Egypt.
o ] TotalNo. (%) of isolates resistant ’
AN crobia ﬁ‘l
Drug E.coli | Salmonella | Shigella | Staphylococeus | Citrobucter | Enterobacter | Proteus | Pseudomonas | Klebsiell ‘
N=18 N=2 N=1 N=4 = = = |
L l l N=3 =1 N=1 N=2 N=3
Ciprofloxacin 950 ) 1(50) 0(0 |
(0 ) 0(0 ) 000 ) 0(0 ) 000 ) 2(100 ) oo )J
Neomycin 9(50) } 2(100) 0(0 ) 1(25) 000 ) 00 ) 0(0 ) 2(100 ) 3(166) '
Chl heni ‘:
Bﬂmmp hen. col[/ 7(38.9) / 0(0) I 0(0 ) 1(25) 00 ) 0(0 ) 0(0 ) 2(100 ) 00) 1
L oxycycline | §(#4.4) I 00 ) ’ 00) 3(75) 0(0 ) 0(0) 000 ) - o0 |
S - = 2(100
L efracycline ! 13(83.3)( 1(50 ) I 1(100) 3(75) 1(33.3) 1(100) 0(0 ) ?( ) 3
L]\levoﬂoxzzcm ! 8(44.4) I 1(50) ’ 0(0) 1(25) 0(0 ) 00 ) o0 o ;‘(%’1‘
Ty 7
itrofurantoin II 2(11.1) [ 0(0) 000 ) 1025) ) o () 2(100 ) _uq
Enrofloxaci - x =
efatriaxon - .
Lo e | 00) | 2000) | o) 2650) 0 oy (100) i
: : |
: o el e . 75 e 0(0 ) 2(100 ) o) i
Streptomycin | 10(55.6) 1(50) 0(0 ) 2(50) 0 — m - )_,_,.E(M
Nalidxic acid 10(35.6) | 1(50 ) 00 ) 4(1 = — = 200 e ;
. 00
Nortowain | s414) |09 | ogo) ) 00) 00) |10 | 2a00) | W
Collstin —— 1(25
lm 1583.3) | 1(50) 0(0) 2(50)) 1 ) — A /W
el o) Tow) T ogy g T ol o0) e
0(0 ) 000 ) 00 | a0 | ¥~

N = Number
of positi
1ve samples, (%) percentage of positive samples
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Table (5): Antimicrobial resist

ance profiles of bacterial pathogens
birds in Egypt

—

Prevalence of some.., ..
———— oy DT S s e U

isolated from wild

Pactesin Recognizeq
phenotypes Antbloticresistance profiles No. or No.of %% of
antblotics [ fsolates | {fsolates
Salmonella Multl-resistance NOR-N-CRO 3 1 0
NOR-N-CRO- CIP-LEV-TR-GN.§. NA-AX-CT 11 1 ;0
C

_— 1 1 6.5

CT-C-DO 3 5 G

TE-8-CT 3 1 =

TE-CT-AX A 3 P

TE.CTR ) i P

E. coli TE-CT-IAX —
Multl-resistance S-LEV-TE-C-NA-CT-DO :: - &

Stads 1 6.5

N~C‘IP-TE-('~NA-AX-C'T-DO 8 1 6.5

NOR-N- CIP-LEV-TE-S-NA-AX.C'T 9 2 111
NOR- N- ('IP-LE\'-TE-S-NA—AX-CT~ENR 10 3 16.6

NOR- N- C.‘IP—('T—TE-&NA—DO-C-CN 10 1 6.5

NOR- N- CIP-LEV-TE-S-NA-AX-DO.C_.C' =

T = X-DO-C-CN 11 2 11.1

L 1 1 100

F-NA 2 1 25

Staph. aureus C-NA-DO-TE 3 1 25
Multi-resistance LEV-S-ENR-NA-C'T- DO-CRO-TE 8 1 28
NOR-S—ENR-NA-("I'—DO—N-(.’RO~1‘E 9 1 25

Citrebacter CT 1 1 33.3
TE-CT 2 2 66.7

Enterobacter spp. TE 1 1 100
Protens spp. NA 1 1 100
Kiebsiella spp. C-AX 2 3 100
Pseudontonas spp. Multiresistance | <IP-N-C Do;l:\E-;I(E)\I'{- fl’:R-\Ii RO 15 1 100

Cip:Ciprofloxacin. N:Neomycin. C, chloramphenicol, Do:Doxycycline, TE:Tetracycline. Levo:
Levofloxacin. ENR:Enrofloxacin. F:Nitrofurantoin. CRO:Cefatriaxone.CN:Gentamicin. S:
Streptomycin; NA: Nalidixic acid. NOR: Norfloxacin. CT:Colistin ;:AX: Amoxicillin

Discussion

Billions of birds travel between
continents twice a year in only a few weeks
(Berthold, 1993). During these migrations,
birds have the potential to distribute widely
pathogenic microorganisms (Reed et al.,
2003), so we try to survey the most important
bacterial pathogens among 200 birds which
represent 8 different species: 40 white
chicken valley, 40 pigeons, 40 pelican, 20
helmeted guinea fowl, 20 fezzan,2 0 peacock,
20 ostrich and 20 white Anz. The migratory
bird species are important to public health
because they can be reservoirs for different
types of pathogenic microorganisms (Reed et

al., 2003, Ahmed er al,, 2011 and Pardal et
al., 2012),

23

Due to their migration across national
and intercontinental borders these birds can
become long-range vectors for several
pathogenic microorganisms (Grenfell and
Dobson, 1995). A high percentage of
pathogens are more often isolated in
migratory birds compared with other animal
species (Tsiodras ef al., 2008) and the
potential for transport and dissemination of
these pathogens by wild birds is of increasing
public health concern (Rappole and
Hubalek, 2003 and Tsiodras et al., 2008).

The Results of our study revealed 9
bacterial types isolated from different species
of wild birdsthat included 35 isolates, which
involved :18 isolates of Escherichia coli
(9%), 4 of Staphy.aureus (2%), 3 of
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Citrobacter spp. (1.5%). 3 of Klebsiella spp-
(1.5%), 2 of Pseudomonas aeruginosa (1%),
2 of Salmonella spp. (1%), 1 of Enterobacter
spp. (0.5%), 1 of Shigella spp. (0:5)= and 1
of proteus spp. that's completely differ from
Euden (1990) who reported a total lack of
isolations from 78 examined raptors but
Goodenough and Stallwood, (2010) found
that blue ftit and great tit  hosted
Pseudomonas aeruginosa, P. fluorescens, /4
putida, Staphylococcus hyicus, E. c[oacae,.
Keratinolytic bacteria Pseudomonas stulzer
and Bacillus subtilis. The study of Lister ef
al. (2009) explained the arising of multidrug-
resistant phenotype in P. aeruginosa could be
through the acquisition of multiple importcfd
resistance mechanisms on mobile genetic
elements, a combination of imported and
chromosomally encoded resistance
mechanisms, accumulation of multiple
chromosomal changes over time, and/or a
single mutational event leading to the
overexpression of a multidrug resistance
mechanism, i.e., an efflux pump.

No Pasteurella spp. organisms were
isolated during this work while P. multocida
were isolated from eiders by Pedersen ef al.
(2003).

Problems attributed to  coliform
infections in birds and poultry are often

caused by strains of Escherichia coli (Dho-
Moulin and Fairbrother, 1999). Our
findings stressed on the high prevalence of
Escherichia coli isolation 9 % (1 8/200) that’s
agreed to some extend with the results of
Maiko ez al. (2009) who recorded the most
prevalent species isolated from the flamingos
Lvere Escherichia coli 18 (48.6%), followed
Pz"():seudcvfnon-a..s aeruginosa 4 (10.8%),
ko 0 mirabilis 3 (8.1%), Citrobacter
seri 2 (5.4%), and single isolates (2 7%) of
C. youngae, Enterobacter cloge e .
: ae, Klebsiellg
Pheumonige, Klebsiellg to
vulgaris anq § Tl Subsxy c‘a, Proteus
SUDSP. arizonge,

Prevalence of SOME. - - - .

bacteria after examination of 387 clogey
swabs from 364 passerines an'd WOOdpeckm
The prevalence of Escherichia coli ang
Salmonella spp. Were lower than our results
and recorded as 1 and 0%; respectively while
Pseudomonas Spp- and SIapr"lac.occm -
were 22 and 15%5; respectively which showeg
higher than ours which recorded as 1 and 2%;

respectively.

Pedersen et al. (2006) detected E. colj
in 326 of 406 pigeons (80.3%) which
represented the double percent of our pigeon
incidence (40%). Piginka (2009) recognized
nine infectious agents from 66 birds,
Widespread agent was E.coli that isolated
from 44 birds and had 61.4% extensity from
all isolated infections agents and represent
more than 5 times our percentage. Klebsiella
was found in percentage (3%) which was
similar to our result. Four causes were
detected as Staphylococcus, Streptococcus, S.
enteritidis, P. putida with 1.4% extensity for
each. Helena (2002) applied three studies
and explained their results as they couldn't
find Salmonella in black-headed gulls but
other enteric bacteria such as Escherichia
coli, Hafnia spp., Klebsiella spp., Yersinia
spp. and Citrobacter were found in study 2
these bacterial species possibly belong to
commences enteric flora of wild birds while
The prevalence of Salmonella in black-
headed gull recorded as 4.9 % and 2.7 % in
studies 1 and 3, respectively  and
S.Typhimurium was the only serotype found.

The differences between the results
explained by Clare er al(2009) and
Herndndez er al. (2012) as that could be
attributed to the variations in climate and
environment of husbandry regions especially
temperatures variation that effect on the
bacterial growth.

Salmonella epizootics occurred much
less frequently among raptors than among

: :the? avian species (Refsum ez al., 2002) this
- Tesult agreed to some extent with our result of
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g,,/ml”’"”a isolat.io.n ]%. (2 isgl'ates from 200
;\/ild pirds) and scrotylpmg of 1<‘ientxﬁed into
, serotypes that isolated from cloaca]
. Give isolated from pigeon and §.
g0 from pe.lican. Pohl er al. (1997)
fepofted that S Give was foun.d in 2 pigs in
1992, in 2 pigs and 1 h'orse in 1993, in 1
ample of animal feec'l in 1994, and in |
qmple from poultry in 1995. It was not
Jetected 10 1996. Keymer (1972) reported
he prevalence as 1.9%, also another study of
Kil.kpatrick and Trexler (1986) found only
1 9% positive cases among 105 raptors,
Therefore, the results of the present study
show a near prevalence percentage when
compared with previous reports but far from
e results of Cizek et al. (1994) who isolated
Salmonella from 25% of the examined birds
(including house sparrows), and from 4.2%
and 19.2% of the examined adult and young
plack-headed  gulls,  respectively  while
Craven et al. (2000) examined 25 wild bird
and found 6 samples (24%) were positive for
Salmonella spp. Laura et al. (2014) found
that Salmonella spp. which isolated from 3 of
the 56 captured birds (5.3%) serotyped as S.
Typhimurium was isolated from one out of 13
night herons, S. Livingstone from one out of
§ blackcaps, and S. Napoli from 1 out of 6
river nightingales also, Pennycott ef al.
(2006) confirmed that S.Typhimurium was
the most predominant serovar in the wild
birds, Kapperud ef al. (1998) suggested that
serovar Typhimurium has established a
reservoir in avian wildlife in Norway, and
epidemiological and bacteriological evidence
indicate that wild birds may transmit the
infection to humans and to poultry. These
reports indicate that strains of Salmonella
PP. in wild birds could correlate with strains
Solated  from  domestic  animals ~ and
Chickens Millan ef al. (2004) recorded the
‘;r::a]ence of Salmonella spp. which was
sér()/: (7/82) in wild birds. The ls?lated
ente,zpes were belonged to the sp.elef'is S.
Muenc‘a. S. Typhimurium, S. Enterztza’zs,'S.
chen, and serotype 6,14:24, 223; (Which

(W
SW'abe
Sanﬁa

25

ISSN 1110-1423

belongs to subs
al. (2002) foy
was  almost

p. IV or houtenae). Refsum er
nd § Typhimuriym serotype

the only one
! ‘ . among 47
1solations from in wild birds in Norfvay 3[

has al :
e
0 0y us. Mirzaie ef

al. (2010) showed that 18 (3.8%
positive  for Sy S e
predominant serovamone”a, e ymiost
and S, Enleritia’isars9were gl
respectively), wh o oz cach,
belonged to,S Mereas. only 1 serovar

- Montevideo .Therefore, the
results of the present study show a low
prevalence when compared with previous
reports.  Birds  suspected of having
salmonellosis and any material contaminated
by their feces should be handled carefully to
prevent human exposure. Quessy and
Messier (1992) believed that wild birds do
not play a major role in the epidemiology of
human salmonellosis. However, when large
number of birds roosts at the same site, they
may represent a potential health hazard to
humans and other animals.

The only isolate of Proteus spp. (1
/200) showed antimicrobial sensitivity to all
antimicrobial used except nalidixic acid in
contrary Olinda et al. (2012) who concluded
that Proteus spp. appears to be a potential
multi-resistant pathogen and causes severe
Jesions and diseases for wild birds in
captivity as all the Proteus isolates were
resistant to ampicillin, amoxicillin/clavulanic
acid, aztreonam, cefepime, ceftazidime,
ciprofloxacin, tetracycline, sulfamethoxazole/
trimethoprim and gentamicin. Maiko et al.
(2009) reported that the scientific data on the
role of imported animals in the spread of
multidrug-resistant  (MDR) bacteria and
resistance genes from one country to another
was very limited. Also, little is known about
the molecular basis of resistance in MDR
bacteria isolated from imported animals,
therefore our study was conducted to start
decreasing the gap between the availabl.e data
and the present cases of wild birds specially
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in Egypt and draw an antibiotic resistance

profile of each Egyptian isolates.
on avian

a

P.aeruginosa Wwas a com-m
n, causing disease prinmpally as
invader (Gerlach, 1994). Our
udomonas aeruginosd with

an incidence of 2%, that is in contrary with
Awad-Alla et al. (2010) who could not
isolate the organism from the internal organs
of free living white ibis (Nipponianippon)
and Hendawy and El-Shorbagy (2006)
isolated Pseudomonas aeruginosa from ibises
with an incidence of 20%, while the work of
Mona ef al. (2014) who collected 17
isolates of P.aeruginosa from free living
birds (pigeons, ibises, hoopoes and crows)
with  an incidence of 3.63% (17/459
samples), 1/18  (5.5%), 2122 (9.0%),
5/43(11.6%) and 9/70 (12.8%) respectively.
Bailey et al. (2000) reported that P,
aeruginosa which collected from 18 captive-
bred kori bustards was the predominant

pathoge
secondary
study isolated Pse

isolate from all cases.

included K
and

Additional  isolates
preumoniae  (2), E. coli  (2)
Strept.viridans (1) and the antibacterial
resistance pattern of P. aeruginosa isolates
on initial presentation was amoxycillin (6/6),
amoxycillin—clavulanic acid (6/6),
c'hloramphenicol (3/4), tetracycline (6/6),
piperacillin -~ (1/4),  gentamicin  (0/6),

enrofloxacin (2/6) and carbenicillin (0/6).
Those results agreed with our isolate results
as they showed resistance against all the
fifteen antimicrobial drugs used, and also
agreed with another Egyptian stud;/ (Mona et
;l)l-,ai(r)lﬂ which showed that 17 isolates of
b‘:rds :{gznosa th'at. collected from free living
i Pigeons, ibises, hoopoes and Crows)
N incidence of 3,639, (17/459

V18 (5.5%), 2122 (9.0%), s e

V70), 5/43(11.6%) and

0 (12,8
: 8%)  respecti
multidrug resistance pazmwely Biedneed
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Little information s availgy)

- S b,

regarding serogrouping of E. coli iy iy
! R L - (

birds. According 10 the results of oyr Study
b}

8 strains of E.coli were serotyped jpy, 9
different O serotypes as follow : 3 isolateg o
044, 3 of 027, 2 of O119, 2 of 0159, 5 of
063, 2 of O 128, 2 of 028 ac .1 of 0169 4y
| of 091 while Hyun-Jeong e al, (2005)
serotyped 79 isolates o‘l' E. coli, O Serotypes
appeal'ed in 3 strains of ()55., 3 of 0158, 2 of
S of 06, 1 of 08, I of O28 ac and | of
0125. The results showed that Z. coli 0157
hasn't been isolated from our examined wij|q
birds and that disagree with other studieg
which has been isolated it from faeceg
collected from a garden bird feeding station
in southwest Scotland, albeit at a low leve]
(Foster et al., 2006). Pennycott et al. (2006)
reported that . Typhimurium DT40 and £,
coli 086, Pedersen et al. (2006) detected E
coli in 326 of 406 pigeons (80.3%).
Serogroup O86 has been identified as the
cause of disease or mortality in birds (Foster
et al., 1998), but other serogroups including
0157 (Shere et al., 1998), O15, O18, 025,
045, 075, 0152 (Morabito et al., 2001), and
0128 (Schmidt et al, 2000) have been
isolated from asymptomatic birds. Despite
ambiguous evidence that the above
serogroups cause disease in their avian
carriers, there is concern that these E. coli
serogroups are a risk to humans and cattle,
and that birds are agents of transport and
transmission.,

Other studies addressed the incidence
of .nonpathogenic but emerging antibiotic-
res'lstant strains of E. coli and the role of an
aVJe?n reservoir in their distribution in the
environment. Cole et al. (2005) showed an
.mcreased proportion of resistant £ coli
::?la;:§ as more than 95% of isolates from

grating Canada Geese in Maryland were
reS!S‘ta.nt to at least one of penicillin G,
ampicillin, cephalothin and sulfathiazole, and
many isolates had multiple resistance :
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L o and Ambrose, 2005). l)olejské sed i
1djeto .

(,\:hd 2007) suggested that ti‘w. hi‘rds are an
o W ( t reservoir  of antibiotic-resistant
imp° ‘ﬂnrcﬂectiﬂl;’ their presence in the gulls’
pact® water 100K cloacal swabs from young

(00 Jed Gulls at three breeding colonies

ack—llf!a ;h Republic and from 75 of the 257
in the (,ze"Ied they isolated Escherichia coli
birds‘samp resistance  to  fetracycline,
Showm%hin streptomycin, sulphonamides
cezl/‘(‘j‘rlo C};IorampheniCOl- The  relative
an

. idences Of resistance lo. each of 1h(.ese
[ tics were found to mirror the relative
an“blzf the compounds in human and
:Zferinary medicine in the Czech Republic
and the authors. Jorge et al. (2003) suggested
(hat the natural OCCurren.ce of Salmonella in
healthy birds during migration in Sweden
may be low, as they detected only one
Samonella  isolate  serotyped as §
Schleissheim. Human  salmonellosis caused
by this serotype has been previously reported
only in Turkey by Aksoycan (1983). These
results agreed with our results and also with
Hernandez et al. (2003) who found only one
Salmonella-positive  bird. Some  studies
suggested that wild birds may acquire
Salmonellae ~ after exposure to human-
contaminated  environments, or after
scavenging on refuse tips and sewage sludge,
and that wild bird that live away from such
evironments  are  unlikely to  harbor
Salmonella (Murray, 2000 and Tizard,
2004). Maiko et al. (2009) isolated seven
isolates from Thirty-seven Gram-negative
bacterial solates that were obtained from the
flamingos where (18.9%) showed multidrug
resistance phenotypes, the most common
being  against; ampicillin, streptomycin,

tetracycline, trimethoprim/ sulfamethoxazole
d nalidixic aeiq

This work highlights the role of wild
resista;]bthe qdissemination of multidrug-
throygp, aCte_r'a from one country to a.nother
again{jt t;tUdym_g the reaction of each isolate

¢ anti-microbial agents commonly

birds
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1solates against tetracycl;
. ycline
(83.3%), 15 of 18 against colistin (83.3%), 11

. moxicillin (61.1%), 10 of 18
aganst - streptomyein (55.6%), 10 of 18

against 1‘1alidixic acid (55.6%), 9 of 18
against f:]proﬂoxacin (50%), 9 of 18 against
icomyecin - (50%), 8 of 13 against
doxycycline (44.4%), 8 of 18 against
levofloxacin (44.4%), 8 of 18 against
norﬂoxacin(44.4%), aRof |8 against
chloramphenicol (38.9%), 3 of 18 against
enrofloxacin (16.7%), 3 of 18 against
gentamicin  (16.7%), 2 of 18  against
nitrofuran (11.1%) while all the isolates
sensitive for cefatriaxone, On the whole,
our results revealed that the resistance of £,
coli against tetracycline and ciprofloxacin
were (83.3%) and (50%); respectively which
disagree with Smith er al. (2014) who
recovered 92 Escherichia coli isolates, all of
them were susceptible to ciprofloxacin and
only one isolate was resistant to tetracycline.
In contrast, all of these isolates were resistant
to rifampicin, oxacillin and penicillin while
Hyun-Jeong er al. (2005) detected 47 from
79 strains that were highly tolerated against
antimicrobial drugs such as tetracycline
(40.5%) and carbenicillin (27.8%).

of 18 against »

S. Give and S Santiago which
recovered from cloacal swabs of pigeons and
pelican in our study showed 100% resistance
against  neomycin, cefatriaxone  and
norfloxacin while only one isolate (50%)
showed residence against tetracycline,
ciprofloxacin, levofloxacin ,  colistin,
gentamicin, streptomycin amoxicillin and
nalidixic acid but both isolates (100%) were
sensitive to doxycycline, chloramphenicol,
enrofloxacin and nitrofuran, Those results
agreed to some extend with Mirzaie ef al.
(2010) who recognized that 38.8% (7 of | 8 of
Salmonella isolates) were resistant to at least
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antibiotic. All th
floxacin, flume

quiﬂe,

one
This study determined the Preva]

were sensitive to nor : :
: ere
ampicillin  and sultrim, and 35% V;enl | pathogens in wild bj ence
istant 0 Jincospectin (the most preva of bacterial P ild birds yy,
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cephalofhiny 3 B B Seven : AMR) which i Rl
alidixic acid, and trimethoprirt resistance (A0 1S 2 growing
to sulfamethoxazole, concern t0 public and animal health g

isolates were resistant e
reptomycin an concluded that most of bacterial pathoge,

four were also resistant to st
also observed resistance 10 other drt'Jgs, solated  from wild birds camy varigbje
including ampicillin, tetracycline, antibiotic resistance patterns and backed i
chloramphenicol and kanamycin. In a o the widesp read use of Antibiotics'to el
separate study two of 28 isolates of fiseases and to sforote " Eontiin W
Salmonella ~ from black-headed Gulls livestock.
Larusridibundus exhibited multiple
resistances; one to sulfisoxazole, ampicillin References

Al-Obaidi, F.A. and Al-

Ahmed, L.M.,

1e to sulfisoxazole,
Shadeed, S.M. (2011): Prevalence of some

and trimethoprim, and or

ampicillin, streptomycin and : @0

chloramphenicol (Palmgren e/ al., 2006). zoonotic bacteria in wild birds in Kirkuk

Cizeket al. (1994) concluded that the drug city, Al-Anbar. J. Vet. Sci., 4:1.

resistance patterns and percentages Were Aksoycan, N., Meco, O., Ozsan, K., Tekeli,
M.E., Saganak, I. and Ozuygur B. (1983):

First isolation of a strain of Salmonella

Schleissheim in Turkey from a patient with

enteritis. Mikrobiyol. Bul., 4: 257-258.
Allen, H.K., Donato, J., Wang, H.H., Cloud-

clearly different in Salmonella isolates
cultured from nondomestic birds compared to

those from poultry.

Antimicrobial drug resistance is
relatively common place in poultry, but has Hansensys, KeAnuDavies; i i SIS
also been described in bacteria isolated from Ha.ndelsman, J @01): 'Antibiotic
el R S TR

knowr? .to contain  multi-drug-resistant Awad-Alla. M.E.. Abdi H.M.F d
bacteria, indicating that migration behavior Desso’uki, A:A (20;‘;’; Pre':va.ler.meml)f
tr:lay be respons;ble for'the introduction and bacteria and parasites in W.hite Ibis in Egypt.
ansfer : of drug-resistant bacteria to Vet. Italiana, 46 (3): 277-286
geographically remote areas (Sjo"Lund er  Bailey A.T, Silv’anose, 'D.C., Na.ldo N. J. and

al., 2 . .
s 2008). The increasing occurrence of Howlett, H.J. (2000): Pseudomonds
aeruginosa infections in Kori bustards

?;22::@ reshistant mi'croorganisms has fueled
resistanc:] et el genetics and .mechanisms of B e
the effect ;io vefi l')y bacteria to counteract GG By, Bied it s
e rc.f antimicrobial agents. The fact e (U0, b it
esistance genes do e
phylogenetic, ecologi i adgirT il
! g : ngham, M. C.

boundaries implies thiltcal '01: geographical M. D (1988)'(,;’ Stanley, A. T. and RUtI}
the resulting resistan ant_lmlcroblal use and selected b S Oft'he preva]e{]ce'o

o T ] acteria in wild birds. J. Wildlife

ogical Dis., 24 (2): 299-307.

niche
may have consequences for the

28

CamScanner


https://v3.camscanner.com/user/download

.32, July 2015

Gi; Hudson, R., Charlotte, Q.

.. D. L., Kathleen, K., Sra, V. D,

Mﬂfgr’e}’w" Susan, S., David, W. and John:

i (ﬁ()OO): Genetic relatedness of

‘5’01 monelld isolates fr?m non domestic birds

” goutheastern United States. J. Clin.

;Aicrobiol.. 38: 1860-1865.

& A Literaks L, Hejlicek, K., Treml, F.

aﬁd smola, J. (1994):  Salmonella

Conwmiﬂa”o“ of the environment and its

incidence in wild birds. Zentralbl.Veterinar.

Med., 41 320-327.

Clare; McW. H. B., Kenneth, V_V., Keith, J.
and Ian, R.H. (2009): Bacterial pathogens
in wild birds: @ review of the frequency and

effects of infection. Biol. Rev., 84: 349—
373.

Cole, D-s Drum, D.J.V., Stallknecht, D.E.,
White, D.G., Lee, M.D., Ayers, S., Sobsey,
M. and Maurer, J.J. (2005): Free-living
Canada geese and antimicrobial resistance.
Emer. Infec. Dis., 11: 935-938.

Craven, S.E., Stern, N.J., Line, E., Bailey,
J.S., Cox, N.A. and Fedorka-Cray, P. (
2000): Determination of the incidence of
Salmonella spp., Campylobacter jejuni and
Clostridium perfringens in wild birds near
broiler chicken houses by sampling
intestinal droppings. Avian Dis., 44: 715-
720.

Dho-Moulin, M. and Fairbrother, J.M.
(1999): Avian pathogenic Escherichia coli
(APEC). Vet. Res., 30: 299-316.

Dolejska , M., Cyzek, A. and Literak, I
(2007): High prevalence of antimicrobial-
resistant genes and integrons in Escherichia
coli isolates from Black-headed Gulls in the
Czech Republic. J. Appl. Microbiol., 103:
11-19.

Euden, P.R. (1990): Salmonella isolates from
wild animals in Cornwall. Br, Vet. J., 146
(3):228-232.

Fogarty, L.R., Haack, S.K., Wolcott, M.J. and
Whitman, R.L. (2003): Abundance and
characteristics of the recreational water
Quality indicator bacteria Escherichia coli
anfj Enterococci in gullfaeces. J. Appl.

; Microbiol,, 94; 865-878.

ter, G., Evans, J., Knight, H.L, Smith,
5 Jey g 5

Q'Xv" Gunn, G.J., Allison, L.J., Synge

“d and Pennycott, T.W. (2006):

Cize

29

ISSN 1110-143

Analysis of feces

sa

Wiktbird garden feeding pan s £ 2
f € station in Scotfan
or the presence of Verocylotoxi 5 : d
Escherichia colj 0157 i
Mfia: - Appl.  Environ,

icrobiol., 72: 2265-2267

Foster, G. :

7 G.H. M.R, Pennycott, T.W., Hopkins
-F. and Mclaren, 1. M. (1998): Isolation
e : : Isolation
Scherichia coli 086:K6| producing
Cyto-lethal distending toxin from wild birds
of the finch family. Letters Appl
Microbiol., 26: 395-398. :

Gerlach, H. (1.994): Bacteria In: B.W. Ritchie,
GJ Hams_op and L.R. Harrison (Eds.)
Avian Mgdlcnne: Principles and application
(950-983). Lake Worth, FL: Wingers
Publishing Inc.

Gilliver, M.A., Bennett, M., Begon, M., Hazel,
S.M. and Hart, C.A. (1999): Antibiotic
resistance found in wild rodents. Nature,
401: 233-234.

Grenfell, B.T. and Dobson, A.P. (1995):
Ecology of infectious diseases in natural
populations. Cambridge (UK): Cambridge
University Press.

Goodenough, A.E. and Stallwood, B. (2010):
Intra specific variation and inter specific
differences in the bacterial and fungal
assemblages of Blue Tit
(Cyanistescaeruleus) and Great Tit (Parus
major) nests. Microb. Ecol., 59: 221 232.

Helena, P. (2002): Importance of wild birds in
the spread of Salmonella Umea University
Medical Dissertations New series No. 795
— ISSN 0346-6612 — ISBN 91-7305-255-

8.
Hendawy, K.A.A. and El-Shorbagy, M.M.
(2006): Role of some wild  birds

intransmitting some bacterial agents among
poultry farms in Sohag Governorate. Assiut
Vet. Med. J., 53 (112): 251-257
Hernandez, J., Stedt, J., Bonnedahl, J., Molin,
Y., Drobni, M., Calisto-Ulloa, N., Gomez-
Fuentes, C., Astorga-Espafia M.S.,
Gonzalez-Acuiia, D., Waldenstrom, J.,
Blomqvist, M. and Olsen, B. (2012):
Human-associated extended spectrum  f-
Lactamase (ESBL) in the Antarctic. Appl.
Environ. Microbiol., 76: 2056-2058.
Hernandez, J., Bonnedahl. J., Eliasson, 15
Wallensten, A., Comstedt, P. and
Johansson, A. (2010): Globally

(%1 CamScanner


https://v3.camscanner.com/user/download

Navera M 414#:*@!1\0/(1/ i

disserinated human pathogenic Escheric{w’a
coli of 025b-STI131 clone, harbo‘unng
blaCTX-M-15, found in Glaucous-wmged

at remote Commander |slands, Russia.
9:329-332.
J., Waldenstrm,

gull
Environ. Microbiol. Rep..

Hernandez, J., Bonnedahl, .
J., Palmgren, H. and Olsen, B. (2003):

Salmonella in  birds migrating through
Sweden. Emer. Infec. Dis.. 9: 753-755.

Holt, J.G., Krieg, N.R., Sneath P.HA.,
Staley, J.T. and Williams, S.T. (1999):
Bergey's Manual ~ of Determinative
Bacteriology. Springef, New York, USA.

Hussein H. A., Raymond, G. and Graham,
W.S. (2007): wild birds and human
pathogens in the context of ringing and
migration. Ringing and Migration, 23: 193~
200.

Hyun- Jeong, Kwak Woo-Won Lee Jam-
Hwan Kim Kyung-Tae Chung Byung-Gil
Woo Gang-Rok Lee and Dong-Soo Lee .
(2005): Antimicrobial susceptibility and
plasmid profile of £ coli isolated from wild
bird. Annual Report of Busan Metropolitan
city, Institute of Health and Environment,
15 (1): 86-92.

Jorge, H., Jonas, B., Jonas W., Helena, P. and
Bjorn, O. (2003): Salmonella in birds
migrating through Sweden. Emer. Infect.
Dis.,.9: 6.

Kapperud, G., Stenwig, H. and Lassen, J.
(1998):  Epidemiology of Salmonella
Typhimurium O: 4-12 infection in Norway:
evidence of transmission from an avian
wildlife reservoir. Am. J. Epidemiol., 147:
774-782.

Kauffmann, F. (1957): Kauffmann-White-

Scheme. Ergebn. Mikrobiol., 30: 160-216,

Keymer, LF. (1972): Diseases of birds of prey.

Vet. Rec., 90 (21): 579-594.

Kirkpatrick, C.E. and Trexler-Myren, V.P.
(1986): A survey of free-living falconiform
birds for Salmonella. J. Am. Vet, Med.
Assoc., 189 (9): 997-998,

Laura, I\'i., Stefania, M., Annamaria, D’A.,
Slawamir’ 0', Da:;o De M, Anna, ML ID;s
isolation ’of ‘Saln o (2?14) i

almonella enteric serovar

Napoli from wild birds i
) in Italy, Ann
Super Sanita, 50 (1): 96-98. s s

oyulence Of SOME .. .oovieiiin,
Prevaienc? o L ,

Lo, G/ Jougs L, Hwang, UG. and Ru,
,M' s, (2009): prevalence and CIaSSiﬁcatjm;
¢ Escherichia coli isolated from

of pathogeni .
fresh beef, poultry. and pork in Korea, Inter,
1. Food Microbiol., 134 : 196200

o B ana Marshall, B, oy,
'Amibac“-'f"al resistance worldwide: causes,
challenges and responses. Nat, Med,,
10:5122-5129.

paniel, J.W. and Nancy, D, g,

Antibacterial-resistan
onas aeruginosa: Clinical impact
regulation of chromosomally
mechanisms. Clir;,

Lister, D-Pss
( 2009):
Pseudom

and complex

encoded resistance

obiol. Rev., 582-610.

Micr

MacFaddin, J.F. (2000): Biochemical tests for
identification  of medical  bacteria,
Lippincott williams &  Wilkins,

Philadelphia, USA.

Maiko, S Ashraf, M. A., Ayako, N., Hitoshi,
W., Yukio, F. and Tadashi, S. (2009);
[solation and molecular characterization of
multidrug-resistant Gram negative bacteria
from imported flamingos in Japan. Acta
Vet. Scand., 51: 46.

Middleton, J.H. and Ambrose, A. (2005):
Enumeration and antibiotic  resistance
patterns  of fecal indicator organisms
isolated from migratory Canada geese
(Brantacanadensis). ). Wildlife Dis., 41:
334-341.

Milla’n, J., Aduriz, G., Moreno, B., Juste, R.
A. and Barral, M. (2004): Sa/monella

isolates from wild birds and mammals in the
Basque country (Spain). Rev. Sci. Tech.
Off. Int. Epiz., 23: 905-911.

Mirzaie, S., Zadeh, M.H. and Iradj, A. (2010):
Identification and characterization of
Salmonella isolates from captured house
sparrows. Turk. J. Vet. Anim. Sci., 34 (2):
181-186.

Mona, L.H.E., Nagwa, A. S. and Gamal A.M.
0. (2014); Risk of free living birds
(Pigeons, libises, Hoopoes and Crows) in
transmission  of  multidrug  resistant
Pseudomonas  aerouginosa in  Sohag
governorate. Global Vet., 12 (5): 725-730.

Moore, J.E., Gilpin, D., Crothers, E., Canney,
A., Kaneko, A. and Matsuda, M. (2002):
Occurrence of Campylobacter spp. and
Cryptosporidium spp. in seagulls (Larus



https://v3.camscanner.com/user/download

I
4.@46

J
= Borne Zoonotic

yeotor
pellOmo, G., Agrimi, U,
"H.« Karch, H., Cheasty, T. angd
(2001):  Detection and
cterization of Shiga toxin-producing
chard ichia coli in feral pigeons. Vet
EschﬁinL 82: 275-283.
1, ;2000); Environmental aspects of
gla. In Salmonella in Domestic

imals (eds Wray, C. & Wray A.), pp
An 3. CAB International, Wallingford,

caplio™

008): Performance standards for
o microbial susceptibility testing; ninth
- for mational supplement, NCCLS
dooument M100-S9. (pp.120-126). Wayne;
Natioﬂa] Committee  for  Laboratory

gtandard.
Okeke IN. and Edelman, R.
)

Dissemination of
pacteria across geographic borders. Clin,
nfect. Dis., 33 364-369.

0Olinda, R.G., Souza, M.C.A., Figueiredo,
JN., Silva, J.M.C., Alves, N.D. and
Bezerra, F.S.B. (2012): Diagnosis of
Proteus spp- 1n wild birds raised under
captivity. In Rio Grande do Norte, Brazil.
Arg. Inst. Biol., S&o Paulo, 79 (2): 301-303.

palmgren, H., Aspan, A., Broman, T,
Bengtsson, K., Blomquist, L., Bergstrom,
S., Sellin, M., Wollin, R. and Olsen, B.
(2006): Salmonella in black-headed gulls
(Larusridibundus); prevalence, genotypes
and influence on Salmonella epidemiology.
Epidemiol. Infect., 134: 635-644.

Pardal, S., Proenca, D.N., Lopes, R.J.,
Ramos, J.A., Mendes, L. and Morais,
P.V. (2012): Diversity of cloacal microbial
community in migratory shorebirds that use
the Tagus estuary as stopover habitat and
their potential to harbor and disperse
pathogenic ~ microorganisms, FEM
Microbiol. Ecol., 1-12.

Pennycott, T.W., Park, A. and Mather, H.A.
(2006): Isolation of different serovars of
Salmonella enterica from wild birds in
Great Britain between 1995 and 2003. Vet.

edizz; 158: 817-820. 1
s Ko Clark, L, Andelt, WF. an
an, M.D, (2006): Prevalence of Shiga

cos @

(2001):
antibiotic-resistant

31

Byis, 02 i ISSN 1110-1 23

toxin X
Producmg E

Scheriohi
Salmo”e”a enterica i;rlchla coli

ca?tured in Fort Collin
ol Wildlife Dis., 42 (1): 46-555,
edersen i . '

h Gy D) H.H,, Jargcnsen, J.C

53 Bregnballe, T. and

and
fock pigeons
COlOI‘ado‘ 1),

Christensen, T.X
Andersen,

in 'wil.d and captive

2 ..Wlldllfe Dis., 39 (4): 808- 816,

'ginka, 1 2009): Wil pirg
investigation in Latyi : }aborato'ry
) Via. Acta Biol, Uniy
Daugavpils, 9 (1): 103 - 197 :

Pohl, P., Imbere ht ;

(19;7)‘ Salmc SI’IH." Stockmans, A, et a,,

during the- ear'olns s
e )l;‘nnb R92, 1993, 1994, 1995 and

: + Rep, Nat. Inst. Vet Res,
Brussels, 1-14.

Quessy, S. and Messier, S. (1992):
Campylobacter spp. and Listeria spp. in
ring-billed gulls (Larusdelawarensis). 1.
Wildlife Dis., 28: 526-531,

Quinn, P.J., Carter, M.E, Markey, B.K.,
Carter, G.R. (1994): Vet.
Microbiology.

Refsum, T., Handeland, K., Baggesen, D.L.,
Holstad, G. and Kapperud, G. (2002):
Salmonellae in avian wildlife in Norway
from 1969 to 2000. Appl. Environ.
Microbiol., 68 (11): 5595-5599.

Rappole, J.H. and Hubalek, Z. (2003):
Migratory birds and West Nile virus. J.
Appl. Microbiol., 94: 47S- 58S.

Reed, K.D., Meece, J.K., Henkel, J.S. and
Shukla, S.K. (2003): Birds, migration and
emerging zoonoses: West Nile virus, Lyme
disease, Influenza A and enteropathogens.
Clin. Med. Res., 1: 5-12

Schmidt, H., Scheef, J., Morabito, S.,
Caprioli, A., Wieler, A. and Karch, Lok
(2000): A new shiga toxin 2 variant (Stx2f)

from Escherichia coli isolated from
Appl. Environ. Microbiol., 66:

Clinic.

pigeons.
1205-1208. :
Shannon, M. G., George, M. L., Julie, S.S.,
Neil, W. D., william, J.B., Yvonne, M.W.,

Lisa,

K.N. and Catherine,
coll, Salmonella, 19
subsp. paratuberculos:s i

M.L. (2009): Escherichia
and Mycobacterium avium
n wild European


https://v3.camscanner.com/user/download

Nayera M. Al-Atfeehy et al. i
Starlings at a Kansas cattle feedlot. Avian
Dis., 53: 544-551.

Shere, J.A., Bartlett, K.J. a
(1998): Longitudinal stu
coli O157T:H7 dissemination 0
farms in  Wisconsin. Appl.
Microbiol., 64:1390-1399.

Sjo" Lund, M., Bonnedahl, J., Hernandez, J,
Bengtsson, S., Cederbrant, G Pinhassi,
J., Kahlmeter, G. and Olsen, B. (2008):
Dissemination  of multidrug-resistant

bacteria into the Arctic. Emer. Infec. Dis.,

14: 70-72.
Smith, S., Juan,

nd Kaspar, V.W-:
dy of Escherichia
n four dairy
Environ.

W., Séamus, F. and Barry,

J.M. (2014): Antimicrobial resistant
n wild mammals and birds: A

p,-gva/t’m‘e0f5‘””"~---------~»......4,,,
_————ion of avian pathoge .
dentification pathogens. Americay

Assc)ciatioﬂ of AYiml Pathologists, 4th Ed
Chapter £905 University of PennSylvania"
Nk Bolton Center, Kennett Square, p 5
19348-1692- :
Tizard, 1. (2004): Salmonellosis in wild birds
geminars in Avian and Exotic Pet Med., ]3:

50-66. L
Tsiodras S. Kelesidis, T., Kelesidis, |
U. and Falagas, M.E. (2008)‘-,

Bauchinger
Human infections associated with wild birds, J

Infec., 56: 83-98.
wernerys U wernery, R., Zachariah, R. anq

Kinne, J. (1998): Salmonellosis in
relation t0 chlamydiosis and pox and Salmonellq

infections in captive falcons in the United
Arab Emirates. Zentralbl. Veterindr Med

B, 45 (10): 577-583.

bacteria i
coincidence or cause fo

J., 67:68.
Swayne, D.E., Glisson, J.R., Jackwood, M.W.,

Pearson, J.E. and Reed, W.M. (1998): A
laboratory manual for the isolation and

r concern. Irish Vet.

ol paddal

o) b)) oia cuda aBy il shailly b pdtily Gla lal) ¢ 5 faeia 4
dale) daal) o b p5l 4l gl ‘l ‘ij:l J:Jm‘ % tll.uf- G “fu‘ i bl &l ughll 4ol
) ygally (pallad) o 3Ly dagail) 4l gaad) al yall) (pabayaad) JUEEN 5 Bhaa A0l
"ngmJ)AaujLﬁ):d] ykj, gnting ~' A an R Lt
Mg e e it 5 ] e o0 o8
T ‘,'u‘ ,HW°MJW'¢“¥N‘H—‘-0‘M1 Jah“~ " 0 ¥ My
A (S 31y s S il Sl e ) A 9 sl 0a 8 A Rl Sl i)
G Sl e Ao glia i ollis e o | Sallcddlaal) (Al ) Lo gl VoS L,y s Ll
g paa (B Al phll e i Al s e Al ggd I :“ 3..\5 : Hyaluct)
i i f 2 3 g 4l jdall Clawwa
(/2) 4l 4 giiells) N L Al gl g dalalidanal) e (818 San
54(09) S i/ s)ﬁ; 09 so sl dh (el vl Bl Yu;i S e,
2l Alaad] o771 ) Sk gallad) ¢(71 ) 4 sl 1) 4 31 :('/1 b e l:\;;ilsui:.- @il
OHT 0200 & Q44 10) Syl m LWL
4y 091, 016904?-‘:‘!‘)‘:‘.’1“ &30 b (0) dpenl) diluanl) By ii:)ix“““u | 08 A (20.5) S
oLl s OZ8acly AT 0 1286 C PSS G Sl G Algja 18 O
IR M Ot ga) 1) (/.83 3 i G QU 063 oLl (9 R
4l ey abead) e 48 3 +3) Ol ) (pfinad g8} 2ida Ol3usctZl QUL
0n ) Slanan 50 8. St Ry S g pSaal) chabiaal da glia o gitall) ki
agoy S.Give e 3 gallial) u@s.u A J P
At B TR | A il
S0slly GpmaSy il | Cppmasban gl s 7100 Lastie



https://v3.camscanner.com/user/download

