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ABSTRACT 
 
Aims: Campylobacters species are major causes of gastroenteritis in human. The main risk factor 
of infection is consumption of contaminated or by cross-contaminated poultry meat. The aims of this 
study were to analyze antimicrobial profile and virulence factors associated to Campylobacter coli 
isolated from chicken’s ceaca in commercial slaughter in Abidjan.  
Methodology: A total of 336 chicken ceaca samples were collected from market of two municipality 
of Abidjan and were examined by conventional microbiological methods and molecular test using 
PCR. The antibiotic susceptibility tests of the isolates were determined by disk diffusion method the 
presence of virulence genes was examined using simple PCR method. 
Results: From these samples, 210/336 (62.50%) were positives for Campylobacter. Among the 
isolates, 53 strains confirmed as C. coli by using PCR detection were used for phenotypic and 
genotypic analysis. Of these strains, 51/53 were positive for one or more antibiotics molecules 
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tested. The highest rate of antimicrobial resistance was found for nalidixic acid 51/53 (96.22%), 
tetracyclin 49/53 (92.45%) and ciprofloxacin 38/53 (71.69%). Moreover, MDR including 3, 4, 5 and 6 
antibiotics families was detected in 11/53 (20.75%) of isolates. On the other hand, detection of 
virulence gene shows presence of cadF gene in 86.01% of isolates while 82.21% were positive for 
the three cdt (A, B and C) genes. 
Conclusion: We reported in this study the presence of high pathogenic Campylobacter coli 
contamination of the studied chickens. Molecular identification of the bacteria was performed and 
determination of high resistance to antimicrobials of the fluoroquinolone family was revealed. 

 
 
Keywords: Campylobacter coli; antibiotics; virulence factors; Côte d’Ivoire. 
 

1. INTRODUCTION  
 
Campylobacter species are Gram-negative, 
micro-aerophilic bacteria, which are a major 
cause of bacterial gastroenteritis in humans. 
Generally, within the genus Campylobacter, C. 
jejuni and C. coli are considered to be the most 
common causes of bacterial gastroenteritis both 
in developed and developing countries [1,2].  
 
In the United States for example, 
campylobacteriosis was the third most important 
bacterial foodborne disease, with an incidence of 
laboratory-confirmed cases above 13.5 cases 
per 100,000 populations in 2014.  In developing 
countries, Campylobacter has been associated 
to 11.3 to 21% of diarrhea episodes in children 
under the age of two years [3]. In generally, C. 
coli account a further 5–10% of cases of all 
gastroenteritis due to Campylobacter.  
 
Because of the high rate of Campylobacter jejuni 
isolated in human infection cases, little attention 
is paid to C. coli. Indeed, consumption of chicken 
meat is considered the main risk factor for C. 
jejuni infections in many countries [4] while C. 
coli contamination sources are stayed litle know. 
Although pigs are believed to be the main 
reservoir of C. coli, presence of this bacterium 
has also been reported in chickens. In this 
condition, chicken also could be a source of C. 
coli contamination for the consumer [5, 6, 7]. As 
in C. jejuni strains, C. coli pathogenicity is due to 
various factors including cytotoxin production, 
intestinal cell invasion, extraintestinal adherence 
and translocation [8, 9, 10, 11, 12].  
 
In most cases, antibiotic (erythromycin, 
ciprofloxacin, tetracycline, etc.)  treatment is 
necessary to treat Campylobacter infection, but  
Campylobacter spp. Have recently begun to 
Show resistance several drugs. In a previous 
study, Campylobacter jejuni isolates from poultry 
samples in Côte d’Ivoire were examined for 
antibiotic resistance  94.64% of isolates were  

resistant to one or more antimicrobial agents 
including tetracycline,  erythromycin, 
ciprofloxacin, nalidixic acid  [13].  Generally, the 
overuse of these molecules in poultry production 
systems promotes the development of resistant 
and even multidrug-resistant bacteria [14]. In 
Côte d’Ivoire, antibiotics are widely used to 
prevent, control, and treat bacterial infections as 
well as growth promoters during poultry 
production [15]. Thus, the aim of this study is to 
analyze antimicrobial profile and virulence factors 
associated to Campylobacter coli isolated from 
chicken’s ceaca in commercial slaughter in 
Abidjan. 
 
2. MATERIALS AND METHODS  
 

2.1 Samples Collection  
 
This study was conducted in two municipalites of 
Abidjan including Abobo and  Adjamé. Samples 
were collected at the largest market poultry 
slaughter sites of each area. A total of 336 
samples of chicken ceaca were collected and 
were analyzed for Campylobacter isolation.  
 

2.2 Isolation and Identification of C. coli 
Strains 

 

Isolation of Campylobacter sp. was performed 
with passive filtration method as previously 
described by Goualié et al. [13].  Thus, 
approximately 1 g of ceaca contents was 
transferred in 9 mL of Preston enrichment broth 
base (OXOID LTD., Basingstoke, Hampshire, 
UK) supplemented with of 5 % (v/v) fresh sheep 
blood. Each sample was incubated during 24 
hours at 37 ◦C under microaerobic conditions. 
After incubation, a part of the broth was filtered 
through acetate cellulose filter (0.45 µm) on 
Columbia agar (Sharlau; Barcelona, Spain) 
supplemented with  5% (v/v) fresh sheep blood 
at and plate were incubated at 37 °C during 2 
days under microaerobic conditions. After 
incubation, five presumptive colonies from each 
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agar plate were identified as Campylobacter by 
using morphological, cultural and biochemical 
methods [16]. The molecular identification was 
consisted of PCR amplification of the ask gene 
encoding to C. coli aspartokinase. Sequences of 
primers used for gene amplification are CC18F 5’ 
GGTATGATTTCTACAAAGCGAG 3’ and 
CC519R 5’ ATAAAAGACTATCGTCGCGTG 3’ 
[17]. PCR was performed in final volume of 50 µL 
mix containing 0.6 µL of each dNTP (10 mM), 3 
µL of MgCl2 (25 mM), 10 µL of Bu�er 5X DNA 
Taq polymerase, 0.2 µL of Taq polymerase 
(Promega, WI USA) 1.4 µL of each primer (100 
µM). Amplification reactions were carried out 
using thermal cycler (Gene Amp PCR system 
type 9700, Applied Biosystems, Villebon-sur-
yvette, France). The program was as follows: 
pre-denaturation at 95 °C for 15 min, 25 cycles of 
denaturation at 95 °C for 0.5 min, annealing at 
58 °C for 1.5 min, and extension at 72 °C for 1 
min. A final extension step at 72 °C for 5 min was 
performed. The PCR products were stained with 
a 0.3 % solution of SIBR Safe green and were 
visualized under UV light after gel 
electrophoresis on 1.5% agarose. Each colony 
corresponding to Campylobacter coli was stored 
in 25 % glycerol at -70°C until needed. 
 
2.3 Antimicrobial Susceptibility  
 
The C. coli susceptibility to the antibiotics was 
tested by using the disk diffusion method and the 
following antimicrobial disks (BioRad,) were 
included: tetracyclin (30 μg), erythromycin (15 
μg), chloramphenicol (30 μg), ciprofloxacin (5 
µg), azithromicin (15 µg), gentamicin (10 µg) and 
nalidixic acid (30 μg); amoxicillin (20 µg). 
Susceptibility testing to all antimicrobial agents 
was carried out on Mueller-Hinton agar 
supplemented with sheep blood that were spread 

with a 0.5 McFarland standard suspension of 
each strain in trypton saline buffered (Biorad, 
France) and incubated for 48 h at 37°C under 
microaerobic conditions. Zones of inhibition were 
measured and the isolates were classified as 
sensitive or resistant according to the 
CASFM/EUCAST [18] guidelines. Escherichia 
coli ATCC 25922 and Staphylococcus aureus 
ATCC 25923 were used as reference strains.  
 

2.4 Potential Virulence Factors Genes 
 
To detect the presence of cdt genes (cdtA, cdtB, 
and cdtC) and cadF from isolates, the target 
sequence DNA was amplified by using the 
bacterium suspension and using the primers 
listed in Table 1 [10, 11]. The PCR products were 
visualized by gel electrophoresis and UV-
transillumination. 
 

3. RESULTS AND DISCUSSION 
 

3.1 Prevalence  
 
Campylobacters are regarded as important food 
borne pathogens. In this study, a total of 336 
ceaca of chicken were analyzed. Among them, 
210/336 (62.50 %) were positive for 
Campylobacter. Campylobacter spp. prevalence 
(62.50 %) %) in our study is much lower than 
those found in Algeria (98%) [19], Spain (88%), 
Portugal (82%), and Malta (96.3%) [20] and 
Morocco (71 %) [21]. Nevertheless, prevalence 
identified present study is higher than the 
prevalence reported in Sweden (13.2%), Finland 
(3.9%), and Denmark (19%) [20, 21]. However, 
this finding is lower than previous prevalence 
(above 70 %) in chicken ceaca reported by 
Goualié et al. [12] in same area.  

 
Table 1. Primers sequences used in this study and PCR conditions 

 
Target 
genes 

Sequence (5’→3’) PCR Conditions Size (bp) 

cadF F: TTGAAGGTAATTTAGATATG  
R: CTAATACCTAAAGTTGAAAC 

94°C / 1 min 
49 °C / 1 min 
72°C / 1 min 

 
400 bp 

cdtA F: GGAAATTGGATTTGGGGCTATACT 
R: ATCACAAGGATAATGGACAAT 

 
94°C / 2 min 
42°C / 2 min 
72°C / 2 min 
 
 

165 bp 

cdtB F: GTTAAAATCCCCTGCTATCAACCA 
R: GTTGGCACTTGGAATTTGCAAGGC 

495 bp 

cdtC F: TGGATGATAGCAGGGGATTTTAAC 
R: TTGCACATAACCAAAAGGAAG 

555 bp 
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Difference in prevalence in the both study 
conducted in the same area could most due to 
the Campylobacter strains isolation conditions 
than improvement of farm bioscecurity level. 
Indeed, in the present study, microaerobic 
atmosphere was obtained by burning candle in 
candle jar while in previous study Goualie et al. 
[12] used gas generating pack. In fact, micro-
aerophilic atmosphere refers to the presence of 
around 2-10% of oxygen which can be created 
manually (e.g., candle jar) or using chemical 
substances (e.g., gas generating packs) or by 
the automated systems (e.g., Anoxomat) [22].   
 
But using of burning candle creates an 
atmosphere with high rate of oxygen (8-11 %) 
than using of Gas Park (about 3 %). This high 
level of oxygen in the jar probably inhibited the 
growth of some strains of Campylobacter 
because of stressed in aerobic condition.  
 
On the other hand, the low prevalence observed 
in some studies is due to improvement of 
bioscecurity level in most poultry farms. Indeed, 
in European countries, implementation of 
bioscecurity strategies allowed with successfully 
to control Campylobacter and have consequently 
achieved a lower prevalence of this bacterium in 
broiler flocks [12]. A total of 53 strains were 
confirmed as C. coli by using PCR with ask 
primers. Campylobacter coli are one of the most 
common bacteria in bacterial gastroenteritis and 
acute enterocolitis in humans. However, 
relatively little is known regarding the 
characteristics of this species in poultry. C. coli 
as C. jejuni can induce human 
campylobacteriosis. Thus, because of poor 
hygiene conditions both in slaughter and during 
cooking in Abidjan, presence of these bacteria in 
poultry intestine could induce public health 
problem. 
 

3.2 Antimicrobial Profile  
 
Among 53 tested isolates, 51 strains (96.22 %) 
were resistant to one or more antimicrobial 

agents. The highest rate of antimicrobial 
resistance was observed for nalidixic acid 
(96.22%), tetracyclin (92.45 %) and Ciprofloxacin 
(71.69 %). Comparatively, resistance levels 
observed to the other antibiotics were relatively 
low with 35.84%; 26.41 % and 15.09% and for 
erythromicin, azithromicin and amoxicillin 
respectively (Table 2). The lowest resistance was 
observed for gentamycin (3.77 %). The multiple 
drugs resistance (MDR) was detected in 20.75 % 
of the tested strains. Among these strains, MDR 
including three antibiotics families was detected 
5/53 (9.43 %) of these strains while 4/53 (7.54 
%) of them were resistant to four drugs families, 
1/53 (1.88 %) was resistant to five antibiotics 
families and 1/53 (1.88 %) was resistant to six 
drugs families. 
 
Antibiogram test indicated higher resistance of 
the microorganisms to ciprofloxacin and nalidixic 
acid and tetracycline. These high resistances 
obtained in our study are comparable to those 
observed in many countries [9, 23-27]. On the 
other hand, low resistance has been also 
observed with gentamicin by Rivera et al. [27], in 
strains isolated in Chile and by Vinueza-Burgos 
et al. [9] in Ecuador. Antibiotic resistance of 
Campylobacter spp. is a persistent issue in both 
veterinary and human medicine because of the 
indiscriminate use of antibiotics in therapy or as 
growth promoters. Alfredson and Korolik [28] 
suggested that the use of enrofloxacin (derivates 
close to the fluoroquinolones used in human 
medicine) for example in animals flocks has 
probably exerted a selection pressure in animal 
reservoirs. The high percentages of resistance to 
most antimicrobial agents tested in our study 
may be due to high usage of these agents as 
growth promoters or in animal treatment. In fact, 
in Cote d’Ivoire, as in most of developing 
countries [29], the use of antibiotics for humans 
and animals is relatively unrestricted. 
Furthermore, no measures of hygiene are 
observed in both farms and in the process of 
slaughter which could cause contamination of 
poultry carcasses by Campylobacter coli with 

 
Table 2. Distribution of simple resistance in tested strains 

 
Antibiotics Number of tested strains Number (%) of resistant strains 
Ciprofloxacin  

 
 
53 

38 (71.69) 
Nalidixic acid 51 (96.22) 
Tetracyclin 49 (92.45) 
Erythromycin 9 (26.41) 
Azithromycin 14 (35.84) 
Amoxicillin 8 (15.09) 
Gentamicin 2 (3.77) 
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high antibiotics resistance capacity. Therefore, 
surveillance of resistance pattern is necessary to 
guide rational use of antimicrobial agents in 
poultry farms. 
 
3.3 C. coli Virulence Factors  
 
Analysis of C. coli strains for detection of 
virulence factor indicated that among these 53 
isolates, 86.01% were positive for cadF gene 
while 82.21% were positive for the three cdt (A, B 
and C) genes. The high prevalence of cadF gene 
is similar to those reported by Rozynek et al [23] 
in C. coli from human and from chicken and by 
Anja et al. [30] in C. coli from human. These 
results suggested that cadF gene is probably 
conserved among Campylobacter spp isolates 
regardless of their origin [31]. According to 
authors, the high presence of cadF gene in 
Campylobacter strains could be due to the key 
role of this protein in pathogenicity activity of 
these bacteria. Indeed, CadF is the major 
determinant implicate in the ability of 
Campylobacter to bind to host epithelial cells. 
Moreover, this ability is the first step of 
pathogenicity and invasion of host cells. The 
cadF gene encodes, indeed, for a protein that 
interacts with the host’s fibronectin matrix, which 
is necessary for colonization of the cell surface. 
On the other hand, it was suggested that cadF 
protein is allowed to the poultry digestive tract 
colonization that could explained high prevalence 
of this gene in Campylobacter strains.  
 
Campylobacter can produce cdt, composed of A, 
B and C subunits, which are encorded by cdt A, 
B and C genes.  In this study, 82.21 % of C. coli 
isolates had these three genes. Lee et al. [32] 
showed that 71.1 % of Campylobacter isolates 
for chicken and duck cacass had the three cdt 
genes. The high rate of cdt genes observed in 
this study is also agreed with those reported by 
Bang et al., [11] and Datta et al., [33]. Our results 
indicate that most of C. coli isolates from poultry 
ceaca have the potential to produce CDT 
because of presence of the three genes subunits 
encoded to the three subunits of this protein. 
 

4. CONCLUSION 
 
We reported in this study the presence of high 
pathogenic Campylobacter coli contamination of 
the studied chickens. Molecular identification of 
the bacteria was performed and determination of 
high resistance to antimicrobials of the 
fluoroquinolones and tetracyclin families was 
revealed. Because of importance of C. coli in 

infection cases due to Campylobacter genus, it is 
crucial to investigate a thorough and reliable 
monitoring program to reduce the availability of 
contaminated chicken’s products in our country. 
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