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ABSTRACT  ARTICLE INFO 

This work was planned to investigate the bacteria isolated from broiler 

chickens head suffered from naked eye pathological lesions. Out of 200 

examined head lesions, the result revealed that the major pathogens 

associated with swollen head syndrome (SHS) were Escherichia coli, 

Streptococcus dysgalactiae and Pseudomonas aeruginosa. Antimicrobial 

sensitivity pattern against 11 different antimicrobials proved that isolates 

were resistant to most of the tested antimicrobial agents. PCR was applied on 

4 MDR E. coli, 4 S. dysgalactiae and 2 P. aeruginosa for detection of some 

resistance and virulence genes. The results of E. coli isolates revealed that 

blaTEM gene was the most prevalent in all isolates (100%) followed by tetA 

(A), aada1, aada2 and aacC genes. Meanwhile tetA (B) gene was found in 3 

(75%), while aadB gene was not detected in any isolates. All S. dysgalactiae 

proved to harbour 16srRNAgene also all S. dysgalactiae were 100% positive 

for tuf gene followed by speF gene which found in 2 isolate (50%). The 

results of PCR of P. aeruginosa isolates revealed that toxA gene was the 

most prevalent gene found in all isolates (100%) followed by lasI. Then, 

phzM gene was found in one isolate (50%).  
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1. Introduction 

Swollen head syndrome (SHS), one of the localized 

forms of colibacillosis that has been described in 

most intense poultry-producing areas, is characterized 

by an acute to subacute cellulitis involving the 

periorbital and adjacent subcutaneous tissues of the 

head of poultry (Barnes and Gross, 1997).  SHS is 

characterized also by swelling of the peri- and 

infraorbital sinuses, torticollis and neurological 

disorders (Pattison et al. 1989).  It initially began as 

snicking, conjunctivitis, swelling of lacrimal gland 

and around eyes, over the head into the sub-

mandibular region, and then development of sub-

cutansous oedema of the head (Tanaka et al.1995). It 

was first reported in South Africa and called SHS 

since then, the syndrome has been recognized in 

England and sporadic areas of other countries 

(Wyrth et al. 1987). E. coli strains isolated from 

chickens with SHS, these strains were isolated in the 

region of Campinas, SP (Brazil). The bacteria were 

recovered originally from a variety of tissues, with 

most isolates being collected from air sac, trachea and 

infraorbital sinus (Parreira et al. 1998). Hafez and 

LoÈhren, (1990) proved that SHS is caused by a 

pneumovirus in which the initial viral infection 

causes acute rhinitis, which is often followed by 

invasion of the facial subcutaneous tissues by E. coli. 

SHS lasts from 2 to 3 weeks, during which time there 

is a 2±3% reduction in egg production and a 3±4% 

rate of mortality (Morley and Thomson, 1984). The 

disease gradually spread on the farm and the signs 

became most apparent during the following 4 to 5 

days and mortality ranged from 3 to7% among flocks 

(Nunoya et al. 1991). Pattison et al., 1989 
considered that spread of localized infection from 

either the nasal or tympanic cavity might have caused 

inflammation of air spaces, which were in 

communication with the nose and middle ear. 

(Morris 1994) reported that E.coli is the predominant 

microorganism isolated from cellulitis lesions in 

previous studies, although other agents, such as 

Pasteurella multocida, P. aeruginosa, Enterobacter 

agglomerans, Proteus vulgaris and S. dysgalactiae, 

have also been isolated. No clinical signs have been 

associated with cellulitis in live birds, but the 

presence of the lesion results in condemnation of part 

of or the entire carcass at processing. Vaillancourt et 

al. 1992 revealed that S. dysgalactiae has been 

isolated from broilers with cellulitis. Facklam, 2002 

described that the Genus Streptococcus consists of 

numerous Gram-positive, non-motile, chain-forming 

cocci commonly found in the normal oral and bowel 

flora of warm-blooded animals. The Genus is 

comprised of 49 species and 8 subspecies of which 35 

have been isolated as a source of infection in humans, 

S. dysgalactiae subsp. dysgalactiae is the only 

species listed that is not beta-hemolytic, large-colony-

forming species (diameter, 0.5 mm) presenting either 

the Lancefield group C or the Lancefield group G 

antigen (Facklam, 2002). Streptococcus species have 

been associated with infections causing growth 

depression and increased mortality without obvious 

clinical signs (Chadfield et al. 2004). (Collins et al. 

2002) studied that the Streptococcus species were 

identified using both classical phenotypic methods 

and 16S rRNA sequencing as each technique alone is 

not a reliable diagnostic tool. A universal primer-

multiplex PCR method (UP-MPCR) method can 

detect the presence of five P. aeruginosa enterotoxin 

genes (toxA, phzM, lasBe, xoU, and exoS) in a single 

assay more rapidly and sensitively than conventional 

methods. In 214 drinking water and environmental 

isolates, the exoU, exoS, phzM, toxA, and lasB genes 

were detected in 20 (9 %), 180 (84 %), 179 (84 %), 

196 (92 %), and 171 (80 %) isolates, respectively 

(Shi H et al . 2012). E. coli isolates harboring 

resistance gene responsible for tetracycline (tetA), 

beta lactams (blaCMY) and sulphanamide (sulI) 

antibiotics were found in 65.1, 65.1 and 54.0%, 

respectively. Twenty-five out of the 63 (39.7% %) E. 

coli isolates have got antimicrobial resistance gene to 

three or more classes of drugs (Messele et al. 2017). 

The present study was proposed to perform isolation 

and complete identification of bacterial pathogens 

recovered from broiler chickens head suffered from 

SHS. Moreover, to perform antimicrobial sensitivity 

tests of the isolates and to perform molecular 

identification of some resistance and virulence genes. 

 

2. Material and Methods 

 2.1. Samples: 

Two hundred head samples of broiler chickens 

[Hubbard and Ross] ranged in age from three to five 

weeks were selected when suffered at postmortem 

examination from naked eye swollen head syndrome. 

All samples were collected under complete aseptic 

conditions and cultivated on laboratory media 

according to (Quinn et al., 2002).  

2.2. Isolation and identification: 

Under complete aseptic condition, the collected 

broiler heads were incised and swaps were collected 
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followed by inoculation of these swaps on tryptone 

soya broth. All of the inoculated tubes were incubated 

aerobically at 37 °C for 24 hr, then plated on tryptone 

soya agar, MacConkey's agar and Eosin methylene 

blue (Oxoid). The plates were incubated aerobically 

at 37 °C for 24 hr. The recovered isolates primary 

identified using Gram's stain followed by biochemical 

identification using Microbact 24E. 

2.3. Antimicrobial susceptibility test: 

The disk diffusion method was used to determine the 

susceptibility of E. coli, S. dysgalactiae and P. 

aeruginosa isolates to 11 different antibiotic disks 

including amoxicillin (10µg), rifampicin (5µg), 

oxacillin (1µg), kanamycin (30µg), gentamicin (10 

µg), chloramphenicol (30µg), vancomycin (30µg), 

clindamycin (2µg), cefeprime (3oµg), cefeprrazone 

(75µg), sulphamethoxazole-trimethoprime (25µg) 

(Oxoid) of veterinary significance according to the 

standards and interpretative criteria described by 

CLSI (Clinical and Laboratory Standards Institute,  

 

2015).The results were recorded based on CLSI 

guidelines (CLSI, 2015). 

 

2.4. Molecular Identification:  

DNA was extracted by using bacterial DNA 

extraction kits (Qiagen) according to the 

manufacturer instructions. Primers sequences and the 

amplicons size are listed in Table 1. PCR was 

employed as published previously (Tartor YH and 

El-Naenaeey EY, 2016). 

 

Table (1): Oligonucleotide primers sequences and size of the PCR-targeted products PCR for E. coli, S. 

dysgalactia and P. aearuginosa. 

 

Target M.O. Primer Sequence 
Amplified 

product 
Reference 

E. coli 

 

aadA1 
TATCAGAGGTAGTTGGCGTCAT 

484 bp 

Randall et al. 2004 

GTTCCATAGCGTTAAGGTTTCATT 

tetA (A) 
GGTTCACTCGAACGACGTCA 

576 bp 
CTGTCCGACAAGTTGCATGA 

tetA (B) 
CCTCAGCTTCTCAACGCGTG 

633 bp 
GCACCTTGCTCATGACTCTT 

aada2 
TGTTGGTTACTGTGGCCGTA 

622 bp Walker et al., 2001 
GATCTCGCCTTTCACAAAGC 

blaTEM 
ATCAGCAATAAACCAGC 

516 bp Colom et al., 2003 
CCCCGAAGAACGTTTTC 

aacC 
GGCGCGATCAACGAATTTATCCGA 

448 bp Lynne et al., 2008 
CCATTCGATGCCGAAGGAAACGAT 

aadB 
GAGCGAAATCTGCCGCTCTGG 

319 bp Frana et al., 2001 
CTGTTACAACGGACTGGCCGC 

P. 

aeruginosa 

toxA 
GACAACGCCCTCAGCATCACCAGC 

396 bp 
Matar et al., 2002 

CGCTGGCCCATTCGCTCCAGCGCT  

phzM 
ATGGAGAGCGGGATCGACAG 

875 bp 
Finnan et al., 2004 

ATGCGGGTTTCCATCGGCAG  

lasI 
ATGATCGTACAAATTGGTCGGC 

606 bp Bratu et al., 2006 
GTCATGAAACCGCCAGTCG 

S. 

dysgalactiae 

tuf 
GTACAGTTGCTTCAGGACGTATC 

196 bp 
Picard et al., 2004 

ACGTTCGATTTCATCACGTTG  

16S 

rRNA 

GGAGTGGAAAATCCACCAT 
549 bp 

Prabhu et al., 2013 

CGGTCAGGAGGATGTCAAGAC  

speF 
TACTTGGATCAAGACG 

782 bp Rato et al., 2011 
GTAATTAATGGTGTAGCC 
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3. Results 

3.1. Bacterial isolates recovered from 

examined head lesions in broiler chickens: 

The result showed that out of 200 samples, the most 

prevalent bacterial isolates were E. coli (50 isolates), 

S. dysgalactiae spp. (40 isolates) and P. aeruginosa 

(25 isolates) with incidences of 43%, 34.7%, and 

21.7%; respectively. 

 

3.2. Results of antimicrobial sensitivity of 

some examined isolates: 

A strong resistance of tested antimicrobials has been 

observed as all isolates showed complete resistance to 

amoxycillin, rifampicin, gentamycin, cefepime, 

oxacillin, clindamycin, vancomycin, 

chloramohenicol, kanamycin, cefoperazone and 

sulphamethaxzole/trimethoprim with an incidence 

rate of 100%. 

3.3. Results of molecular detection of 

resistance and virulence genes of some MDR 

isolates: 

PCR was applied on 4 MDR E. coli, 4 S. dysgalactiae 

and 2 P. aeruginosa for detection of some resistance 

and virulence genes. The results of E. coli isolates 

genes revealed that blaTEM gene was the most 

prevalent found in all isolates (100%) followed by 

tetA (A), aadA1, aadA2 and aacC genes. Meanwhile 

tetA (B) gene was found in 3 (75%), while aadB gene 

was not detected in any isolates. All S. dysgalactiae 

proved to harbour 16srRNAgene also all S. 

dysgalactiae were 100% positive for tuf gene 

followed by speF gene which found in 2 isolate 

(50%). The results of PCR of P. aeruginosa isolates 

revealed that toxA gene was the most prevalent found 

in all isolates (100%) followed by lasI.On the other 

hand, phzM gene was found in one isolate only 

(50%). 

 

 

 

 

 

 

 

 

 

Table (2): Prevalence of resistance associated genes 

among some examined MDR E. coli isolates. 

 

Tested 

gene 

No. of E. 

coli 

isolates 

Positive Negative 

No. % No. % 

tetA(A) 

4 

4 100 0 0 

tetA(B) 3 75 1 25 

blaTEM 4 100 0 0 

aadA1 4 100 0 0 

aadA2 4 100 0 0 

aacC 4 100 0 0 

aadB 0 0 4 100 

% was calculated according to number of 

examined isolates. (NO. = 4) 

 

 Table (3): Prevalence of virulence-associated 

genes among some examined S. dysgalactiae. 

Tested 

gene 

No. of S. 

dysgalacti

ae isolates 

Positive 
Negativ

e 

No

. 
% 

No

. 
% 

16srRN

A 

4 

4 
10

0 
0 0 

tuf 4 
10

0 
0 0 

speF 2 50 2 
5

0 

% was calculated according to number of 

examined isolates. (NO. = 4) 
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Table (4): Prevalence of virulence-associated 

genes among two examined P. aeruginosa. 

Teste

d gene 

No. of P. 

aeruginos

a isolates 

Positive Negative 

No

. 
% 

No

. 
% 

toxA 

2 

2 
10

0 
0 0 

phzM 1 50 1 
5

0 

lasI 2 
10

0 
0 0 

% was calculated according to number of 

examined isolates (NO. = 2) 
 

4. Discussion 

In Egypt, there are several problems facing the 

poultry industry. Colibacillosis is a serious and 

economically devastating disease of chickens, 

the Gram-negative bacterium E. coli is an 

important cause of diseases resulting in serious 

economic losses to the poultry industry. The 

strains are designated avian pathogenic E. coli 

(APEC)  the most frequently reported disease 

and may be either localized or systemic 

infection caused entirely or partly by APEC 

including colisepticemia, coli granuloma, 

chronic respiratory disease (CRD), cellulitis, 

swollen-head syndrome, peritonitis, salpingitis, 

synovitis, pan-ophthalmitis, omphalitis and 

colisepticemia is the most common form of 

colibacillosis (Salehi and Bonab, 2006). Our 

survey on major pathogens associated with head 

lesions in broilers which revealed that E. coli 

(50 isolates), S. dysgalactiae (40 isolates) and P. 

aeruginosa (25 isolates) with incidences of 

43%, 34.7% and 21.7%; respectively. The 

bacterial isolates recovered from chickens were 

identified using oxidase, catalase and the 

microbact system.  Previous studies showed that 

the incidence of E.coli in apparently healthy 

broiler chickens was 15.7%, diseased broiler 

chickens 37.1% and in freshly dead ones 55% in 

winter season while in summer season was 

15.8% in apparently healthy, 17.5% in diseased 

broiler chickens and 18.7% in freshly dead one 

(Abd El Tawab et al.  2015). Also, the 

prevalence of pathogenic E. coli in broiler house 

was independent of the prevalence of other 

commensal or environmental E. coli (Jeffrey et 

al. 2004). The risk for SHS increases with 

increasing infection pressure in the environment. 

A good housing hygiene and avoiding 

overcrowding are very important. Other 

principal risk factors are the duration of 

exposure, virulence of the strain, breed and the 

immune status of the bird. Every damage to the 

respiratory system favors the infection with 

APEC. Bacteriological examinations of the 

infraorbital sinuses of the affected birds resulted 

in the isolation of E. coli (seven cases, 87.5%) 

and Staphylococcus spp. (one case, 12.5%) 

(Georgiades et al. 2001). E. coli is the most 

frequently isolated bacterium from cellulitis 

lesions, other bacteria such as S. dysgalactiae, 

P. multocida, P. vulgaris, E. agglomerans, and 

P. aeruginosa have been isolated from cellulitis 

lesions (Norton, 1997). Resistance to 

antimicrobials was obvious in our results 

including amoxycillin, gentamycin, cefepime, 

oxacillin, rifampicin, kanamycin, 

chloramphenicol, vancomycin, clindamycin, 

cefoperazone and 

sulphamethaxzole/trimethoprim. The presence 

of several resistance and virulence genes has 

been positively linked to the pathogenicity and 

antimicrobial resistance. The isolated E. coli 

were resistant to cloxacillin, nalidaxic acid and 
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erythromycin.( Dec et al. 2017) revealed that 

high prevalence of resistance in E. coli isolates 

of chicken origin to tiamulin (90% resistant 

isolates), tetracyclines (74%), and lincosamides 

(70%), and moderately high frequency of 

resistance to enrofloxacin (48%), macrolides 

(42%), aminoglycosides (12.5–31%), ampicillin 

(26% resistant isolates) and chloramphenicol 

(23%). Multi drug resistant P. aeruginosa had 

become a serious problem in hospital, especially 

in patients on ventilators (Aoki et al. 2009). 10 

bacterial isolates that recovered from broiler 

chickens with SHS including 4 E. coli, 4 S. 

dysgalactiae and 2 P. aeruginosa were 

subjected for PCR for detection of antimicrobial 

resistance and virulence genes (tetA (B) and tetA 

(A) of tetracycilin, blaTEM of Ampicillin, 

aadA1and aadA2 of streptomycin, aacC and 

aadB of aminoglycoside). The establishment of 

PCR assays was to facilitate determination of 

the frequency with which the various virulence-

associated genes occur. The results of E. coli 

isolates genes revealed that blaTEM gene was 

the most prevalent found in all isolates (100%) 

followed by tetA(A),aadA1,aadA2 and aacC 

genes. Meanwhile tetA (B) gene were found in 3 

(75%), while aadB gene was not detected in any 

isolates and the results of PCR of S. 

dysgalactiae isolates revealed that 16srRNA 

gene and tuf  gene were the most prevalent 

found in all isolates (100%). Then, speF gene 

was found in 2 isolate (50%). The results of 

PCR of P. aeruginosa isolates revealed that toxA 

gene was the most prevalent found in all isolates 

(100%) followed by lasI. Then, phzM gene was 

found in one isolate (50%). Tartor YH and El-

Naenaeey EY (2016) analyzed antimicrobial 

susceptibility of P. aeruginosa isolated from 

broiler chickens and cattle as well as expression 

of five significant exotoxin genes (exoU, exoS, 

toxA, lasB, and phzM). The highest resistance 

was found to ampicillin, erythromycin, followed 

by chloramphenicol, 

trimethoprim/sulfamethoxazole and tetracycline, 

intermediately sensitive to ceftazidime, 

cefoperazone, and highly sensitive to 

gentamicin, levofloxacin, imipenem, 

ciprofloxacin and colistin. In conclusion, the 

increased antibiotic resistance and virulence of 

bacteria isolated from broiler chicken suffered 

from swollen head syndrome complicate 

treatment decisions and increase public health 

hazard. 
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