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Summary  

 
The researches have been performed on 93 strains of E. coli isolated from broilers 

with different ages on more farms. In order to detect the genes ompA, iss and fimH, we have 
applied the PCR technique, the multiprimer variant. 

This technique, with its multiprimer variant (multiplex), has made evident the three 
genes which encode the synthesis of some virulence factors, characteristic to the APEC 
strains, in 65 (69.90%) of the strains tested. 

The gene iss which encodes a protein of the external membrane inducing 
resistance to the complement was present in 53 of the strains tested, the gene ompA which 
encodes a protein of the external membrane responsible with the bacterial attachment was 
present in 41 of the strains tested and the gene fimH which encodes the synthesis of the 
type-1 fimbre was present in 42 of the strains tested. 

These 3 genes which encode the main pathogenity factors of the APEC strains 
were associated to 37 strains; only two or even one gene were associated to the other 
strains. 

 
Avian colibacillosis is an infectious disease, often met in intensive avian 

breeding, caused by E. coli strains pathogenic for birds (APEC – Avian Pathogenic 
E. coli). These strains belong to the serogroups 01, 02, 078 and cause extra-
intestinal infections, starting from the respiratory mucous (1, 2). 

Strains of APEC patotype produce colicines, bind Congo Red and encode 
the major virulence factors represented by adesines (the fimbriae F1, P and curli), 
iron purchasing system trough aerobactin, complement-resistance, the K1 capsular 
antigen, proteins of the external membrane, endotoxins and thermo-sensible 
hemagglutinin (1,2, 3). 

Virulence factors are controlled by genes present either in the bacterial 
genome or in some plasmids. These genes can be transmitted from one strain to 
another leading to a higher virulence of E. coli strains pathogenic for birds. The 
presence of these genes can be detected using the PCR multiplex technique and 
gives the possibility of a fast diagnosis on bacterial colonies or on samples from 
organs (2, 4). 
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Materials and methods 
 

The researches have been performed on a number of 93 E. coli strains 
isolated from broilers with different ages, from farms located in the west side of the 
country, in which avian colibacillosis occured. 

The primary inseminations were performed from bone samples, in broth 
and on agar, and the biochemical identification was done on S-S, Levine, TSI, MIU 
medium and on API 20E galleries. Afterwards, the hemolytical activity on agar with 
5% sheep defibrined blood, the binding of the Congo Red on agar TSA and the 
resistance to antibiotics were tested. 

For detecting the iss, ompA and fimH genes, the PCR multiplex 
amplification technique (multiprimer-PCR) was used, and the strains were 
compared with the standard strain PIB 4293 (3). 

 
Results and discussions 

 
Successive to the primary inseminations, we have isolated 93 strains, 

which, according to their biochemical characters, were determined to be E. coli 
strains. The fixation of Congo Red was present in 75 strains (80,65%), and the 
hemolysis was present in two strains. 

Most isolated strains were sensible to florfenicol, amoxiklav and 
ciprofloxacin, moderately sensible to colistin sulphate, spectinomycin and 
enrofloxacin and resistant to neomycin, tetracycline, doxycycline and erythromycin. 

The results achieved through the PCR technique are presented in Table 1. 
This technique, with its multiprimer variant (multiplex), has made evident the three 
genes which encode the synthesis of some virulence factors, characteristic to the 
APEC strains, in 65 (69,9%) of the strains tested. 

The gene iss which encodes a protein of the external membrane inducing 
resistance to the complement was present in 53 of the strains tested, the gene 
ompA which encodes a protein of the external membrane responsible with the 
bacterial attachment was present in 41 of the strains tested and the gene fimH 
which encodes the synthesis of the type-1 fimbre was present in 42 of the strains 
tested. 

These 3 genes which encode the main pathogenity factors of the APEC 
strains were associated to 37 strains; only two or even one gene were associated 
to the other strains (Table 1). 

The economic importance of E.coli infections in broilers, associated to the 
more increased frequency of the strains involved in the etiopathogenesis of these 
infections, requires a control upon these strains and a genotypic characterization 
allowing, eventually, to the definitive design of the APEC genotype. 

Rodriguez-Siek, K.E. et al. (2005) have performed a genotypic study on 
451 E. coli strains isolated from poultry and have established the prevalence of 
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some genes encoding the virulence factors, which, at the same time, characterize 
the pathotype APEC (4).  

In Romania, Virgilia Popa et al. (2004) have elaborated a variant of PCR 
multiplex with which we may detect the main genes encoding the virulence factors 
of the APEC strains (3). 

Table 1 
The characteristics E. coli strains 

Nr. 
crt 

Characterizing  
 

No.  % 

1. Strains tested 93 100 
S-S agar 93 100 2. Fermentation of lactose 

Levine agar  93 100 
3. Hemolytic activity 2 2.15 
4. Congo Red in agar 75 80.65 

iss  53 56.99 
ompA 41 44.09 

5.  
mPCR 

fim H 42 45.16 
6. 1 gene (iss) 7 7.53 
7. 1 gene (ompA) 1 1.08 

(iss+fim H) 8 8.69 
(iss+ompA) 6 6.45 

8. 
 

  
2 genes 

(omp A+fim H) 6 6.45 
9. 3 genes(iss+fim H+ ompA) 37 39.78 
10. mPCR 65 69.90 

 

Conclusions 
 

The PCR technique with its multiprimer variant allows the establishment of 
an early pathogenity diagnose of the APEC strains. 

The E. coli strains isolated from focuses of aviary colibacillosis have had 
within their genotypic structure three genes encoding the main virulence factors of 
the APEC strains. 

The presence of these three genes is correlated with the fixation of the 
Congo Red, a phenotypical character specific to avian-origin E.coli strains  
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