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Ninety (90) strains of Escherichia coli were isolated from intestine with fecal contents and liver of seven 
days old commercial layers presenting diarrhea, and their pathogenicity was determined by in vivo 
inoculation into the air sacs of day-old chicks. The test revealed 44 strains with high and intermediate 
pathogenicity level that were analyzed by PCR for the presence of eight virulence genes, and their 
serogroups were indentified using a set of anti-O antisera. Results demonstrate that these isolated 
strains contained at least one of the eight genes searched and the majority of them (93.20%) possessed 
gene iss. Seventeen (17) different genetic patterns have been detected with 15 having combinations of 
two or more genes representing 70.45% of all analyzed strains. Eleven different serogroups were 
identified, and the highest frequent was O8 (15.89%). Results demonstrate that strains that harbor 
genes iss or astA and some that belonged to serogroups O133 and O142 may have been crucial for the 
pathogenesis in the studied chicks, since several of these strains were pathogenic. The obtained 
results demonstrated the importance of studies in E. coli of avian origin in regions engaged in intensive 
poultry industry, aiming at evaluating the predominant strains and also acquiring preventive measures 
to minimize losses due to colibacillosis. 
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INTRODUCTION 

 
Strains of avian pathogenic Escherichia coli (APEC) are 
responsible for both systemic and localised infections in 
poultry. The disease known as colibacillosis results in 
signi-ficant morbidity and mortality, causing financial 
losses to the poultry industry which produces meat and 
eggs worldwide (Barnes et al., 2003). The bacterium 
affects birds of all ages, but the susceptibility to and 
severity of APEC are greatest in young birds 
(Montgomery et al., 1999; Johnson et al., 2001).  

 
 
 

 
At a commercial layer farm, day-old chicks can arrive 

already infected with APEC (Guastalli et al., 2010). The 
infection can take place while the eggs are still in the 
incubator with transovarian transmission from infected 
hens to eggs or through egg shells contaminated by 
faeces. The bacterium penetrates through the egg shell, 
reach its interior and infects the embryo. Infected chicks 
that survive the first four days may develop serious 
infections and have compromised development. 
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Table 1. Virulence genes, oligonucleotide sequences (primers), genomic locations, amplicon sizes, encoded virulence factors and 

primer references used in this study
a
.  

 

Gene Oligonucleotide sequence (5’ to 3’) 
Genomic Amplicon Encoded Reference  

 

location size (bp) virulence factor (primers)  
 

   
 

 
F=TGC CAT CAA CAC AGT ATA TCC 

  Heat-stable 
Sanger et al.  

astA Chromosome 116 enteroaggregative  

R=TCA GGT CGC GAG TGA CGG C (1977) 
  

 

   toxin   
 

       
 

 
F=AAG GAT TCG CTG TTA CCG GAC 

  Protein of the iron- 
Janβen et al.  

irp2 Chromosome 413 acquisition system  

R=AAC TCC TGA TAC AGG TGG C (2001) 
  

 

   by the bacterium   
 

       
 

papC 
F=TGA TAT CAC GCA GTC AGT AGC 

Chromosome 501 P fimbria 
Franck et al. 

 

R=CCG GCC ATA TTC ACA TAA (1998) 
  

 

      
 

vat 
F=TCC TGG GAC ATA ATG GTC AG 

Chromosome 981 Vacuolating toxin 
Dozois et al. 

 

R=GTG TCA GAA CGG AAT TGT (1992) 
  

 

      
 

iucD 
F=ACA AAA AGT TCT ATC GC TCC 

Plasmid 714 Aerobactin 
Franck et al. 

 

R=CCT GAT CCA GAT GAT GCT C (1998) 
  

 

      
 

 
F=ATC ACA TAG GAT TCT GCC G 

  Protein for 
Dozois et al.  

iss Plasmid 309 increased serum  

R=CAG CGG AGT ATA GAT GCC A (1992) 
  

 

   survival   
 

       
 

 
F=ACT ATT CTC TGC AGG AAG TC 

  Adhesin that is 
Dozois et al.  

tsh Plasmid 824 sensitive to  

R=CTT CCG ATG TTC TGA ACG T (1992) 
  

 

   temperature   
 

       
 

cva A/B F=TGG TAG AAT GTG CCA GAG CAA G 
Plasmid 1181 Colicin V 

Dozois et al. 
 

cvi cvaC R=GAG CTG TTT GTA GCG AAG CC (1992) 
  

 

     
  

a
Adapted from Ewers et al. (2005) and Kawano et al. (2006). 

 
 

 

Furthermore, they may remain carriers and spreaders of 
pathogenic strains of E. coli (Barnes et al., 2003).  

Several APEC serogroups were related to avian 
colibacillosis in Brazil and worldwide. According to Gross 
(1994), the most common serogroups are O1, O2, O8, 
O15, O18, O35, O78, O88, O109 and O115. However, 
many other serogroups that are rare, previously unknown 
and unable to be typed were detected (Menão et al., 
2002; Silveira et al., 2002).  

Through molecular biology, genes proposed as 
virulence factor markers in APEC have been determined 
(Ewers et al., 2005). Table 1 describes these genes, their 
genomic locations and their encoded virulence factors.  

Considering these facts, the present work aims to 
investigate the presence of E. coli in seven-day-old 
chicks with diarrhea and apathy that are raised on 
commercial layer farms, to characterise the pathogenicity 
levels of the isolated strains through inoculation into the 
air sacs of day-old chicks and to identify the serogroups 
and virulence genes of these potentially pathogenic 
strains. 
 

 
MATERIALS AND METHODS 
 
This work is in accordance with the Ethical Principles in Animal 
Experimentation, adopted by the Brazilian College of 
Experimentation (COBEA) and was also approved by the Ethics 

 
 
 

 
and Animal Welfare (CEBEA), from São Paulo State University 
Animal Experimentation Ethics Committee, protocol n0. 026702-08. 

 

Origins of E. coli isolated 
 
Isolation of E. coli for the study was performed in 20 flocks of 7-day-old 

commercial layer chicks (producers of table eggs). Samplings were 

performed from August of 2008 to March of 2009 at different farms in 

the region of Bastos in São Paulo State, Brazil. Fifteen chicks from 

each flock with clinical signs of disease (smaller chicks in the flock with 

diarrhoea and apathy) were selected. These chicks were taken to the 

Unit of Research and Development of Bastos, where they were 

euthanised by cervical dislocation (approved by the São Paulo State 

University Animal Experimentation Ethics Committee - CEBEA, protocol 

n. 026702-08). One pool of liver fragments (15 animals) and another of 

intestines (in separated vessels) were collected aseptically from each 

flock. 
 

 
E. coli isolation and identification 

 
To isolate E. coli, a pre-culture of organ fragments was developed 
in Brain Heart Infusion (BHI) at 37°C for 18 h. Thereafter, the 
cultures were plated onto Eosin Methylene Blue agar (EMB) at 
37°C for 24 h. Between three and six colonies of each organ pool, 
lactose fermenters (metallic green) were isolated and inoculated 
into separate tubes containing triple sugar iron agar (TSI) and 
incubated at 37°C for 24 h. The colonies inoculated into TSI that 
showed typical E. coli behaviours, such as glucose and lactose 
fermentation with gas production and the absence of H2S, were 
confirmed by a biochemical series based on citrate utilisation, indol 
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production, methyl red and Voges-Proskauer reactions (Koneman 
et al., 1997). The isolated E. coli strains were stored on Luria 
Bertani agar. 

 

Pathogenicity test in day-old chicks 
 
Ten day-old male chicks obtained from a commercial source were 
used to determine the pathogenicity of each isolate. For this 
purpose, E. coli isolates were cultivated in BHI broth (10 mL) for 18 
h at 37°C. Chicks were challenged with 0.1 mL of the culture 

containing approximately 10
7
 colony-forming units/mL (CFU/mL) by 

inoculation into the left thoracic air sac of each chick (Dho-Moulin 
and Lafont, 1982; Monroy et al., 2005).  

Chicks inoculated with culture medium (BHI) alone and with E. 
coli K12 strain that belong to the culture collection of the Laboratory 
of Bacterial Antigens II of the Department of Microbiology and 
Immunology of the Institute of Biology of the University of Campinas 
(Campinas/SP-Brazil) at the same concentration, served as 
negative controls. A standard E. coli strain (EC55 - serogroup O1 
that belongs to the culture collection of the Laboratory of Avian 
Disease of the University of São Paulo - USP (São Paulo/SP - 
Brazil) was used as a positive control of pathogenicity (Guastalli et 
al., 2010).  

The chicks were observed daily for ten days, and the strains were 
classified according to the following mortality index: highly 
pathogenic (mortality >80%), intermediate pathogenicity (mortality 
>50% but <80%), low pathogenicity (mortality ≤50%) and non-
pathogenic (no mortality) (Monroy et al., 2005). 

 

Multiplex polymerase chain reaction (PCR) 
 
The strains were analysed for the presence of the genes astA, iss, 
irp2, papC, iucD, tsh, vat and cvi-cva, whose primers, amplicons 
and gene locations are shown in Table 1. The strains EC 29 (cva-
cvi+, vat+, tsh+, iucD+, Irp2+, iss+) and M64 (astA+, iss+, irp2+, 
papC+, iucD+, tsh+ and cvi/cva+) were used as positive controls 
(Ikuno et al., 2006). These strains were isolated from layer hens 
and belong to the bacterial collection of the Laboratory of 
Immunology of the Instituto Biológico (São Paulo/SP, Brazil).  

DNA template preparation was performed using the Wizard 
Genomic DNA Purification Kit (Cat.# A1120, Promega Corporation, 
Madison, WI) according to the manufacturer’s instructions. Multiplex 
PCR reactions were performed according to Ewers et al. (2005) 
with slight modifications: a total of 2 µL of each DNA template were 
added to a mix containing 1.25 - 2.50 µL of each primer (0.5 - 1 
µM), 1 µL of each dNTP (100 µM each); 2.5 µL of PCR buffer (10x), 
4 µL of 25 mM MgCl2 and 2.5 U of Taq DNA polymerase 
(Fermentas, Europe), with a final volume of 25 µL. Amplification 
was carried out using a GeneAmp 2400 PCR System Thermal 
Cycler (Perkin Elmer, Waltham, MA) with the following conditions: 
t1, 3 min at 94°C; t2, 30 s at 94°C; t3, 30 s at 58°C; t4, 3 min at 
68°C (t2-t4, 30 repeated cycles) and t5, 10 min at 72°C. Analysis of 
the amplified products was performed by electrophoresis (50 V for 
2.5 h) with a 1.5% agarose gel stained with ethidium bromide in 
TAE buffer (40 mM Tris-acetate, 1 mM EDTA, pH 8.0) and using 
100-bp DNA ladder (Fermentas, Europe). Gel images were 
recorded using an Alpha Imager Photodocumenter 1220 (Alpha 
Innotech Corp., San Leandro, CA) connected to a computer. 

 

Serogroup determinations 
 
Serogroup determinations were performed according to the 
microplate technique (Guinée et al., 1972; Blanco et al., 1992) 
using an anti-O antisera collection (O1 to O185) belonging to the 
Laboratory of Bacterial Antigens II of the Department of 

 
 
 
 

 
Microbiology and Immunology of the Institute of Biology of the 
University of Campinas (Campinas/SP-Brazil). 
 

 

RESULTS 

 

Out of 20 studied flocks, 19 tested positive for E. coli, and 
90 strains were isolated. As illustrated in Table 2, the 
number of strains from each flock varied from one to six, 
pathogenicity test in 1-day-old chicks revealed that 23 
(25.55%), 21 (23.33%), 23 (25.55%) and 23 (25.55%) 
isolated were of highly, intermediate, low pathogenicity 
and non-pathogenic, respectively. During this test, all 
chicks of the positive control group died, while all chicks 
of the negatives controls group remained alive until the 
end of the experiment.  

Macroscopic lesions were observed on necropsy on 
the chicks that died after the fourth day of inoculation. 
The lesions with the highest frequencies were 
airsacculitis (involving both air sacs) and yolk sac 
infections. Occasionally, pericarditis, perihepatitis, 
peritonitis with fibrin deposits and enteritis were found. 
Clinical signs, including diarrhoea and compromised 
body development, were also observed in some chicks. 
Clinical signs and macroscopic lesions occurred more 
frequently among chicks inoculated with strains classified 
with high and intermediate pathogenicity levels.  

The 44 strains with high and intermediate pathogenicity 
levels had their serogroups and virulence genes 
determined. Serogroup characterisation revealed 26 
serogrouped strains, in which 11 different serogroups 
were identified: O8 (15.89%), O9 (2.27%), O15 (4.54%), 
O23 (9.08%), O64 (4.54%), O75 (4.54%), O83 (6.81%), 
O112 (2.27%), O133 (4.54%), O140 (2.27%) and O142 
(2.27%). For 18 strains (40.90%), serogroups could not 
be determined.  

All potentially pathogenic strains in the pathogenicity 
test in day-old chicks contained at least one of the eight 
studied genes. Table 3 presents the results according to 
the number of strains and percent occurrence of each 
virulence gene.  

No strain possessed all eight studied virulence genes, 
but 31 (70.45%) possessed more than one virulence 
gene. Seventeen genetic patterns were identified, of 
which two possessed only one gene and fifteen 
possessed an association of two or more genes. More 
strains were noticed at genetic patterns P13 and P15. 
Table 4 presents the genetic patterns of the E. coli 
strains with high and intermediate pathogenicity levels, 
associated with the serogroups and organs in which they 
were isolated. 
 

 

DISCUSSION 

 

The pathogenicity of an E. coli strain is based on the 
presence and expression of potential virulence factors 
(Won et al., 2009). According to Mellata et al. (2003), a 
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Table 2. Results of pathogenicity tests in day-old chicks of strains isolated from seven days old commercial layers presenting diarrhea.  

 

Flock of Number of E. coli Organ  from E.  coli 
Mortality index  

Pathogenicity  

Number of birds Mortality 
 

chicks isolates isolates  classification  

 
dead/challenged (%)  

     
 

 1 Liver  8/10 80 High 
 

A 2 Liver  8/10 80 High 
 

 3 Intestine  9/10 90 High 
 

 4 Liver  5/10 50 Intermediate 
 

B 5 Liver  7/10 70 Intermediate 
 

 6 Intestine  8/10 80 High 
 

 7 Liver  4/10 40 Low 
 

 8 Liver  8/10 80 High 
 

C 
9 Liver  4/10 40 Low 

 

10 Intestine 
 

7/10 70 Intermediate 
 

  
 

 11 Intestine  5/10 50 Intermediate 
 

 12 Intestine  6/10 60 Intermediate 
 

 13 Liver  9/10 90 High 
 

 14 Liver  7/10 70 Intermediate 
 

D 
15 Liver  2/10 20 Low 

 

16 Intestine 
 

10/10 100 High  

  
 

 17 Intestine  0/10 0 Non-pathogenic 
 

 18 Intestine  10/10 100 High 
 

 19 Liver  1/10 10 Low 
 

E 
20 Intestine  3/10 30 Low 

 

21 Intestine 
 

8/10 80 High  

  
 

 22 Intestine  1/10 10 Low 
 

F 
23 Intestine  10/10 100 High 

 

24 Intestine 
 

9/10 90 High 
 

  
 

G 25 Intestine  0/10 0 Non-pathogenic 
 

 26 Liver  0/10 0 Non-pathogenic 
 

 27 Liver  0/10 0 Non-pathogenic 
 

H 
28 Liver  1/10 10 Low 

 

29 Intestine 
 

0/10 0 Non-pathogenic 
 

  
 

 30 Intestine  0/10 0 Non-pathogenic 
 

 31 Intestine  10/10 100 High 
 

 32 Liver  3/10 30 Low 
 

 33 Liver  6/10 60 Intermediate 
 

I 
34 Liver  0/10 0 Non-pathogenic 

 

35 Intestine 
 

0/10 0 Non-pathogenic  

  
 

 36 Intestine  0/10 0 Non-pathogenic 
 

 37 Intestine  2/10 20 Low 
 

 38 Liver  7/10 70 Intermediate 
 

 39 Liver  1/10 10 Low 
 

J 
40 Liver  6/10 60 Intermediate 

 

41 Intestine 
 

0/10 0 Non-pathogenic 
 

  
 

 42 Intestine  9/10 90 High 
 

 43 Intestine  0 0 Non-pathogenic 
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  44 Liver 8/10 80 High 
 

 
K 

45 Liver 8/10 80 High 
 

 
46 Intestine 10/10 100 High 

 

  
 

  47 Intestine 5/100 50 Intermediate 
 

  48 Liver 3/10 30 Low 
 

 
M 

49 Liver 0/10 0 Non-pathogenic 
 

 
50 Intestine 2/10 20 Low  

  
 

  51 Intestine 6/10 60 Intermediate 
 

  52 Liver 0/10 10 Low 
 

  53 Liver 0/10 0 Non-pathogenic 
 

 N 54 Liver 1/10 10 Low 
 

  55 Intestine 0/10 0 Non-pathogenic 
 

  56 Intestine 0/10 0 Non-pathogenic 
 

  57 Liver 0/10 0 Non-pathogenic 
 

  58 Liver 0/10 0 Non-pathogenic 
 

 O 59 Intestine 0/10 0 Non-pathogenic 
 

  60 Intestine 8/10 80 High 
 

  61 Intestine 0/10 0 Non-pathogenic 
 

  62 Liver 1/10 10 Low 
 

  63 Liver 6/10 60 Intermediate 
 

 
P 

64 Liver 7/10 70 Intermediate 
 

 
65 Intestine 4/10 40 Low 

 

  
 

  66 Intestine 6/10 60 Intermediate 
 

  67 Intestine 5/10 50 Intermediate 
 

  68 Liver 0 0 Non-pathogenic 
 

  69 Liver 0 0 Non-pathogenic 
 

 
Q 

70 Liver 0 0 Non-pathogenic 
 

 
71 Intestino 4/10 40 Low 

 

  
 

  72 Intestino 10/10 100 High 
 

  73 Intestino 0/10 0 Non-pathogenic 
 

  74 Liver 0/10 0 Non-pathogenic 
 

  75 Liver 6/10 60 Intermediate 
 

 
R 

76 Liver 10/10 100 High 
 

 
77 Intestine 6/10 60 Intermediate 

 

  
 

  78 Intestine 6/10 60 Intermediate 
 

  79 Intestine 5/10 50 Intermediate 
 

  80 Liver 4/10 40 Intermediate 
 

  81 Liver 2/10 20 Low 
 

 
S 

82 Liver 10/10 100 High 
 

 
83 Liver 1/10 10 Low 

 

  
 

  84 Intestine 10/10 100 High 
 

  85 Intestine 10/10 100 High 
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  86 Liver 2/10 20 Low  

  87 Liver 7/10 70 Intermediate 

 T 88 Liver 2/10 20 Low  

  89 Liver 5/10 50 Intermediate 

  90 Intestine 8/10 80 High  

  a
E. coli 55  10/10 100 High  

  b
E.coli K12  0 0 Non-pathogenic 

 
a
E. coli EC 55 strain was used as a positive control; 

b
E. coli K12 strain was used as a negative control. 

 
 
 
 

Table 3. Number of strains and percent occurrence of virulence genes in the 
analysed E.coli strains.  

 
 Gene iss astA iucD irp2 cvi/cva vat tsh papC 

 No. of strains 41 18 19 12 8 4 6 3 

 % 93.2 40.1 43.2 27.3 18.2 9.1 13.6 6.8 
 
 
 
 

bacterium’s ability to resist inhibitory sera factors allows it 
to escape the actions of the complement system and 
phagocytosis. During the process of infection, the 
presence of a virulence factor (encoded by the iss gene) 
associated with this ability is more strongly correlated 
with a bacterium’s level of pathogenicity.  

The iss gene has been detected with high frequency in 
APEC. In this study, 41 (93.20%) strains were found to 
possess iss+. These data are in agreement with previous 
studies that have found levels of iss+ ranging from 80 to 
100% (Ewers et al., 2004; Zhao et al., 2005; Someya et 
al., 2007; Kwon et al., 2008).  

E. coli epidemiology is complex and involves humans, 
animals, the environment and the interactions among 
these components. According to Ikuno et al. (2006), the 
presence of virulence genes associated with commensal 
E. coli strains may be used as an indicator of potential 
risks because these bacteria may be reservoirs of 
virulence genes. In the same study, which was performed 
with egg-producing layers with clinical signs of 
colibacillosis, the facility environment, water consumed by 
layers and egg shelters, the iss gene was found in 50% of 
E. coli isolates, being 25% in the organs, 12.5% in the 
egg shelters and the remaining in the water consumed by 
layers and environment.  

Furthermore, the participation of identified virulence 
factor genes in colibacillosis development has been sup-
ported by epidemiological studies that have demon-
strated a significantly higher frequency of these genes in 
isolates from sick birds as compared to isolates of faecal 
samples from healthy birds (McPeake et al., 2005; 

 
 
 
 
Vandekerchove et al., 2005). However, the frequen-cies 
of some genes have varied significantly among APEC 
studies.  

The astA gene, which encodes a heat-stable 
enterotoxin (EAST) found in diarrhoeagenic bacteria, was 
detected in 88.5% of APEC analysed by Someya et al. 
(2007), in 20% of strains analysed by Ewers et al. (2004) 
and in 17.8% in strains studied by Won et al. (2009). In 
this work, 40.1% of strains were astA+. Similarly, 
conflicting results have been found regarding the 
presence of the gene iucD, which encodes aerobactin, 
which was found in 43.2% of analysed strains on this 
study. Someya et al. (2007) detected this gene in 100% 
of analysed APEC, Ewers et al. (2004) detected it in 
78%, and Won et al. (2009) detected it in 47.5% of their 
studied strains.  
The gene that encodes a temperature-sensitive haemag-
glutinin (tsh) was detected in a low percentage of strains 
in this study (13.6%) as compared to results obtained by 
Zhao et al. (2005) and Won et al. (2009), which found 
this gene in 46.3% of analysed strains. Some studies 
have detected an even lower percentage of tsh+ strains, 
such as the study by Ikuno et al. (2006), which found that 
only 10% of analysed strains were tsh+.  

The gene that encodes fimbria P (papC) has been less 
frequently detected, with 6.8% of strains testing positive. 
This percentage was considered low when compared 
with data obtained by Won et al. (2009), who reported the 
presence of this gene in 15.0% of analysed strains, and 
Ewers et al. (2004), who reported the presence of this 
gene in 22.7% of analysed strains. However, one report 
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Table 4. Genetic patterns, number of strains with high and intermediate levels of pathogenicity, isolation sites and serogroups.  

 
 Pattern Genotype No. of strains Organ Serogroup 

 1 iss+, astA+, iucD+, irp2+, cvi/cva+, papC+, tsh+ 2 Liver/Intestine O8/NT
a
 

 2 iss+, astA+, iucD+, irp2+, cvi/cva+, tsh+ 1 Liver NT 

 3 iss+, astA+, iucD+, irp2+, cvicva+, vat+ 1 Liver NT 

 4 iss+, astA+,  iucD+, irp2+, vat+, tsh+ 1 Intestine NT 

 5 iss+, iucD+, cvi/cva+, tsh+ 1 Liver O133 

 6 iss+, astA+, iucD+, irp2+, cvi/cva+, papC+ 1 Intestine NT 

 7 iss+, iucD+, vat+, tsh+ 1 Liver NT 

 8 iss+, irp2+, cvi/cva+, vat+ 1 Liver NT 

 9 iss+, astA+, cvi/cva+, iucD+ 1 Intestine NT 

 10 iss+, astA+, irp2+ 2 Intestine O9/NT 

 11 iss+, astA+, iucD+ 2 Liver/Intestine O23/O112 

 12 iss+, astA+ 5 Liver O8/NT 

 13 iss+, iucD+ 8 Liver/Intestine O23/O64/O83/140/O142 

 14 iss+, irp2+ 3 Liver/Intestine O75/NT 

 15 iss+ 11 Liver/Intestine O8/O15/O83/O133/NT 

 16 astA+, papC+ 1 Intestine O64 

 17 astA+ 2 Intestine O8/NT 
 

a
Not typable. 

 
 

 

did not find this gene in any analysed strains of layers 
with clinical signs of colibacillosis (Ikuno et al., 2006).  

Several studies have sought to determine the 
serogroups involved in APEC. Dho-Moulin and Fair-
brother (1999) associated the identification of serogroups 
O1, O2 and O78 with highly pathogenic strains. However, 
the results from the present study demonstrate that no 
potentially pathogenic strain belongs to any of these 
serogroups. Serogroups O8, O9, O15, O23, O64, O75, 
O83, O112 and O140, representing 81.8% of the 
serogrouped strains in this study, have been cited in 
studies from several different countries (Blanco et al., 
1998; Silveira et al., 2002; Jeffrey et al., 2004; Rosario et 
al., 2004; Vandekerchove et al., 2005; Zhao et al., 2005; 
Guastalli et al., 2010) as being involved in avian coliba-
cillosis in chickens.  

Blanco et al. (1998) stated that in the last several 
decades, different studies have demonstrated great anti-
genic diversity among APEC, with three to five sero-
groups being predominant among studied strains. In this 
study, serogroups that appeared at higher frequencies 
were O8 (15.89%), O23 (9.08%) and O83 (6.81%). The 
highest prevalence was NT strains. According to Silveira 
et al. (2002), the diversity of serogroups involved with 
colibacillosis may reflect regional differences associated 
with the prevalence of different clonal groups of strains.  

In Mexico, Rosario et al. (2004), in a work developed 
(in a commercial chicken incubator) with strains isolated 
from infertile eggs and yolk sacs of dead embryos, found 
the following serogroups: O8, O9, O15, O23, O83 and 
O112, representing 54.0% of the total characterised 
serogroups in our study. In Brazil, a study with day-old 

 
 
 

 

commercial layer chicks identified 14 different serogroups 
from E. coli strains isolated from livers (Guastalli et al., 
2010). Four of these serogroups, O8, O15, O64 and O75, 
were also identified in this study. The involvement of 
these groups in the aforementioned studies suggests 
their participation in colibacillosis in young birds or at the 
embryonic development stage.  

The great number of APEC strains that could not be 
serogrouped makes diagnoses based on serotyping 
difficult (Dho-moulin and Fairbrother, 1999). In this study, 
18 strains (40.9%) were not typable, in accordance with 
descriptions in the literature that described non-typable 
percentages of 14.8-60% (Silveira et al., 2002; 
Vandekerchove et al., 2004; Monroy et al., 2005; Zhao et 
al., 2005; Johnson et al., 2008).  

Strains that belong to serogroups O133 and O142, 
found in the present study, had high and intermediate 
levels of pathogenicity, respectively, causing 100 and 
70% mortality, respectively, in inoculated chicks; how-
ever, these serogroups have not been previously repor-
ted as being involved in APEC pathogenicity.  

These results demonstrate the diversity of serogroups 
and virulence genes involved in colibacillosis pathogen-
nesis. Strains that present a single virulence gene and 
serogroups that have not been commonly identified may 
be fundamental to disease pathogenesis in the studied 
chicks. Strains with high and intermediate levels of 
pathogenicity have been found, demonstrating the 
importance of studies of E. coli of avian origin, particularly 
in regions that practice intensive poultry industry, to 
evaluate predominant strains and acquire preventive 
measures to minimise losses due to colibacillosis. 
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