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Introduction:-

Gallibacterium is a new genus of the family Pasteurellaceae which previously reported as Actinobacillus
salpingitidis, Pasteurella anatis, and avian Pasteurella haemolytica-like organisms (Christensen et al., 2003a).The
genus Gallibacterium contains 5 named species; G. anatis Biovar haemolytica, G.melopsittaci, G. anatis biovar
anatis, G. trehalosi-fermentans, G. genomospecies, 1,2, 3, un-named taxon and G. salpingitidis, (Christensen et al.,
2003b, Bojesen., 2003 and Janda, 2011).G. anatis is included two biovars: the non hemolytic biovar anatis and the b-
hemolytic biovar hemolytic (Christensen et al., 2003a).

G. anatis is normal inhabitant in the lower genital tract and upper respiratory tract of different healthy birds and
responsible for a wide range of pathological lesions, especially in the egg-laying chicken causing salpingitis and
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peritonitis, leading to decreased egg-production and high mortality (Bojesen et al., 2004, Jordan et al.,2005 and
Neubauer et al.,2009).

Gallibacterium species are Gram-negative rod-shaped or pleomorphic disterputed singly or in pairs and non-motile.
Colonies are grayish and non-transparent with strong hemolytic zone on Sheep blood agar, but eventually
translucent at the periphery with a butyrous consistency, circular, raised with an entire margin smooth, shiny, and 1-
2 mm in diameter at 37° C for 24-48 hrs. nonspore forming. Grow under microaerophilic condition. positive for
Catalase, oxidase, and phosphatase but negative for indole and urea (Christensen et al.,2003a). Prevalence
proportions of haemolytic G. anatis was highly influenced by the production system and the biosecurity levels
(Bojesen et al., 2003).

G. anatis F149T has ability to express fimbriae which responsible for mucosal attachment and colonization to oro-
pharyngeal epithelial cells (Salgado-Lucio et al.,2012).

G .anatis is able to produce a cytolytic RTX-toxin as a virulence factor which responsible for hemolytic phenotype
and leukocytic activity. (Kristensen et al.,2010).

Identification of Pasteurellaceae members by traditional methods are difficult in culturing, isolation and weak
reactions toward some of the phenotypic tests used for identification (Christensen et al.,2003) Consequently, the aim
of the present study was to apply a PCR specific for G.anatis to allow accurate and unambiguous identification,
where G.anatis had a relatively short internal transcribed 16S to 23S rRNA gene sequence compared to other
members of Pasteurellaceae and to focus on its virulence and resistance genes.

Materials And Methods:-

collection of samples:-

50 egg laying chickens (recently dead and diseased) suffering from peritonitis, salpingitis and decreased egg
production were collected from Al-Gharbia Governorate in the period of (2016-2017) samples from (trechea, ovary
and oviduct swabs) were aseptically collected and transferred immediately in ice box to the laboratory.

Bacteriological examination of the samples:-
The samples were identified on the basis of Gram staining after streaking into media as: Columbia blood agar,
Sheep blood agar, MacConky's agar and Dextrose starch agar media (oxoid).

After cultured on media incubated at 37 °C for 24 hours with 7.5 %CO2.

Each colony has shown a typical colonial appearance was subjected to staining by Gram's and giemsa stain.
Biochemical identification was examined for catalase, oxidase, indole and urea tests. according to Christensen et
al.,2003a.

Congo red binding test:-
Congo red binding test was conducted for detection of virulence G. anatis according to Berkhoff and Vinal,1986.

Extraction of DNA and PCR Conditions:-

The isolates were cultivated on 5% citrated bovine blood agar overnight. A single colony was incubated at 37°C on
brain heart infusion broth. Both DNA extraction and Emer-ald Amp GT PCR master mix preparations were
conducted using commercial kits (Takara Bio Inc., Shiga, Japan) according to the manufacturer’s instructions.
(Sambrook et al., 1989).

Antimicrobial suscessptabilty test for Gallibacterium anatis:-

G. anatis isolates were cultured on blood agar plate containing 10 % sheep blood. The colonies were scrapped out
and re-suspended in Brain heart infusion broth to a turbidity of 0.5 McFarland scales. One hundred microlitres of the
culture was swabbed onto the brain heart infusion agar according to Bauer et al., 1966 then the following antibiotic
discs erythromycin(15pg), gentamicin (10pg), doxycycline (30ug), oxytetracyclin (15ug), ciprofloxacin (5ug),
cefotaxime (30ug), sulfadimethoxine trimethoprim (25pg) and amoxicillin|clavulinic acid (30 pg) were dispensed
on media and incubated over night at 37° C under microaerophilic condition. inhibition zones were interpreted
according to the criteria recommended by the Clinical and Llaboratory Standerds linstute (CLSI,2011).
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Detection of resistance and virulence genes:-
The different primers used in this study are described in Table (1).

Table 1:-Oligonucleotide primers and sequences encoding for detection of Common gene, gyrB, flIfA, gtxA and
tetH genes.

Target gene Primers sequences 5-3' Amplified Reference
segment (bp)
16S rRNA- | FTATTCTTTGTTACCARCGG 1032 Bojesen et al.,(2007)
23STRNA | RGGTTTCCCCATTCGG
gyrB FTGTGCGTTTCTGGCCAAGTC 561 Johnson et al.,
RCGCTCACCAACTGCAGATTC (2013)
gtxA(rtx) F CAAACCTAATTCAATCGGATG 1257 Paudel et al., (2013)
R TGCTTCAATAATTTTCCATTTTC
fifA F CACCATGGGTGCATTTGCGGATGATCC 538 Bager et al., (2013)
R TATTCGTATGCGATAGTATAGTTC
tetH F ATACTGCTGATCACCGT 1076 Klima et al., (2014)
R TCCCAATAAGCGACGCT
Results:-

Incidence of G.anaitis in layer chickens:-

In the present study out of 50 egg laying chickens suffering from peritonitis, salpingitis and decreased egg
production 8/50(16%) were positive for G.anaitis isolation. Clinically examined birds showed signs of restlessness,
ruffled feathers and drop in egg production. P.M lesions were, septicemia, peritonitis, salpingitis and degeneration
inegg follicle .The recovered isolates were iridescent on Dextrose Starch Agar medium and show concentric rings.
Sub-culturing on MacConkey's agar showed no growth. Colonies of G.anatis on Blood agarcharacterized by
circular, raised colonies with entire margin, shiny and semi-transparent with a B hemolytic. Morphological
examination of G.anatis organisms appeared as Gram-negative, rod-shaped or pleomorphic, cells disterputed singly
or in pairs, non-spore forming, non-motile, bipolar staining when stained by giemsa stain. The results of biochemical
identification showed characteristic identical biochemical reaction to be G.anatis positive catalase, oxidase, and
negative urease and indol test. The phenotypical studies ensured that all isolates were virulent when detected by
congo red test. furthermore, the isolates were subjected to PCR for confirmation, where only 4/50 (8%) of isolates
were positive for 16S rRNA23S rRNA. As shown in table(2).

Antimicrobial sensitivity test:-

Antibiotic sensitivity test revealed that all isolates were sensitive to gentamicine, ciprofloxacin, cefotaxime and
sulfadimethoxine trimethoprim and moderate sensitive to enrofloxacin and amoxicillin claviulinic acid. while, they
were resistant to oxytetracyclin and doxycycline.

Molecular characterization of tetH resistant gene of G.anatis:-
The phenotypic resistance of G.anatis to oxytetracyclin and doxycycline could be explained by the presence of
(100%) tetH gene in all tested isolates.

Molecular characterization of virulence genes of G.anatis:-

four isolates of G.anatis isolates were examined for detection of ( gtxA (rtxA),gyrB and fifA) genes, the result
revealed (100%) detection of gtxA and gyrB genes, while none detection of fifA gene in all tested strains. As shown
in table 3.

Table 2:-prevalence of G.anatis isolated from layers.

Number of examined samples Number of positive after Number of positive after PCR
boichemical tests
50 8 4
Percentage 16% 8%

1000




ISSN: 2320-5407 Int. J. Adv. Res. 6(12), 998-1003

Table 3:-result of PCR virulence and resistant genes of G.anatis .

Sample tetH fifA gyrB Gtx

1 + - + +

2 + - + +

3 + - + +

4 + - + +
Discussion:-

Peritonitis is an important disease of laying chickens, G. anatis is one of the most important microorganisms causing
peritonitis. The results of isolation revealed that 8 (16%) of samples were positive for G. anatis after bacteriological
isolation. This result nearly agreed to El Bestawy 2014 who obtained 7 G. anatis isolates from only 5 positive
commercial layer flocks (5/38) (13.1%).but this result disagreed to that recorded by Abd El-Hamid et al.,2016
where they isolated G. anatis by 23.43%. This low incidence could be due to the good management, high
biosecurity, absent of stress factors as mixed infection with other microorganisms, seasonal changes, immunological
status may be the real cause of low incidence (Bojesen et al., 2004). Furthermore, the isolates were subjected to PCR
for confirmation, where only 4 (8%) of isolates were positive for 16S rRNA23S rRNA where amplicon at 1032 bp.
This result agreed with Bojesen et al., 2007 who recorded that the forward and reverse primers set (1133fgal-114r)
amplicated specifically the DNA of G. anatis at amplicon of 790 bp, 1032 bp and 1080 bp. The difference between
bacteriological and PCR percent could be due to difficulties at isolation, culturing of Pasteurellaceae members by
traditional means and weak reactions toward some bacteriological tests Christensen et al., 2003)

Extensive and miss use of antimicrobial drugs in poultry industry is the main cause of resistance to commonly used
antibiotics and rising of multi-drug resistant strains (Sharada et al .,2009). In the present study G.anatis isolates were
highly sensitive to gentamicine, cefotaxime, ciprofloxacin and sulpha. trimethoprim, while moderate sensitive to
enrofloxacin and amoxicillin with calivulinic acid. On the other hand all isolates were complete resistant to
oxytetracyclin and doxycycline. This result agreed with Bojesen et al. (2011), who noted that 97%of field strains
were resistant to tetracycline, also agreed with Dewhirst et al., (1993); Janda (2011) and Jones et al., (2013).Other
result optained by Bojesen et al.(2007) who recorded that all isolates were sensitive to amoxicillin-calivulinic acid
and El Bestawy 2014 who recorded that they resistant to sulpha. Trimethoprim.The differences in resistance patterns
are widely due to factors which include differences in geographical locations, particular bacteria species involved,
the animal production systems, the extent to which antibiotics are used, sampling techniques and period of sampling
(Adzitey et al.,2015).

The molecular investigations of resistance mechanisms of G.anatis isolates to oxytetracyclin and doxycycline which
could be explained by the presence of (100%) tetH gene in all tested isolates.

G.anatis infections are usually associated with the presence of virulence genes , G .anatis is able to produce a
cytolytic RTX-toxin as a virulence factor which responsible for hemolytic activity against erythrocytes of hosts and
leukotoxic activity (Kristensen et al.,2010).In the current study the gtxA gene was detected in all isolates but fIfA
gene was not detected in all isolates. This result was disagree to that recorded by Sorour et al., (2015) where they
detected fifA gene in 50% of isolates. This could be due to the F17-like fimbria is encoded by a four-gene
designated as fIfD, fIfC, fIfG and fIfA ( Bager et al., 2013) or due to sub-cultivation of strains which lead to loss of
virulence factors expression.

Conclusion:-
1. G. anatis is one of the most important microorganisms causing salpingitis, peritonitis and drop in egg
production.

2. PCR is more accurate than traditional method in detection of G.anatis.

3. RTX-like toxin is the main virulence factor of G. anatis named gtxA which responsible for evoking the
phenotypic character of strain such as hemolysis

4. The drug of choice against G.anatis are gentamicin ,ciprofloxacin, cefotaxime and sulfadimethoxine
trimethoprim.

5. Further studies and genes sequences required to G.anatis to prepare vaccine against it to overcome the disease
and drug resistance.
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