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ABSTRACT 
 
Background and Objectives: Arcobacter species are food-borne and zoonotic enteropathogens. Defined breakpoints for the 
investigation of antimicrobial resistance of Arcobacter are missing. 
Materials and Methods: The study was performed to investigate the incidence and antimicrobial resistance of Arcobacter 
species in animals and poultry meat samples procured from slaughterhouses in Iran. To investigate the prevalence of antimi-
crobial resistance, samples were collected from cattle (n=100), sheep (n=100), goat (n=100), broiler chicken (n=100), turkey 
(n=100) and quail (n=100). Arcobacter isolates of meat samples were isolated, investigated by PCR method and antibiotic 
resistance was also investigated. The susceptibility was assessed by Kirby-Bauer disc diffusion. 
Results: The results showed that 52 samples (8.66%) were positive for Arcobacter spp. The most prevalence were observed 
in broiler chickens (26%, n=26 samples), quail (13%, n=13 samples), turkey (8%, n=8), cattle (3%, n=3), sheep (1%, n=1) 
and goat (1%, n=1). Arcobacter butzleri had highest prevalence among Arcobacter species. All the isolates showed sensitiv-
ity to gentamicin, streptomycin and tetracycline.   
Conclusion: Poultry meat is a potential source of infection with Arcobacter that must be considered in slaughterhouses in 
Iran. Arcobacter species showed sensitivity for a broad spectrum of antibiotics that can be used during infection with Arco-
bacter species.
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INTRODUCTION

 Arcobacters are foodborne and zoonotic entero-
pathogens and known as food-borne enteropathogens 
(1). Arcobacter species are commonly isolated from 
animal source foods (2). They cause bacteraemia, en-
docarditis, peritonitis, gastroenteritis in human, and 
diarrhea in both animals and humans (3). Arcobacter 
genus belongs to Campylobacteraceae family, the 

class Epsilonproteobacteria of the phylum Proteo-
bacteria (4). Arcobacter species of A. butzleri, A. 
cryaerophilus, A. thereius, and A. skirrowii infect 
hosts and habitats and are mainly transmitted by wa-
ter routes (5), such as rivers and lakes (6), drinking 
water (7), groundwater and recreational water (8). 
Infections induced by A. butzleri are mainly trans-
mitted by water routes (9).

Slaughterhouses are sources for spreading disease 
(5). Arcobacters are commonly isolated from healthy 
cattle, sheep and pigs (3). Infections induced by Ar-
cobacter species commonly occur during slaughter 
process (10). Increased trade of meat products be-
tween developing and industrialized countries in-
creases the risk of the animal-associated pathogens 
in all over world (11). It is a major challenge in coun-
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tries without surveillance systems and/or sites that 
pathogens can cause contamination. 

Identification of Arcobacter by different biochem-
ical tests is difficult as these organisms are metabol-
ically inert (8). Culture media was previously used 
for diagnosis of Arcobacter. Cultural differentiation 
is difficult between Arcobacter and Campylobacter 
due to their phenotypic similarity. Molecular meth-
ods are useful for diagnosis of Arcobacter. PCR 
is a common and rapid technique to investigate  
Arcobacter in meat samples. Several antibacterial 
drugs are used for the treatment of infections with 
Arcobacter, such as erythromycin, fluoroquinolones 
and ciprofloxacin (13). Utilization of antibiotics has 
faced with forbidden, because they cause antimicro-
bial resistance. It was reported A. butzleri as more 
resistant compared to A. cryophilus and A. skirrowi 
(14, 15).

Iranian people raise animals and poultry for meat 
consumption. Shirzad Aski et al. (16) showed the 
prevalence of the Arcobacter spp. was 9% for slaugh-
terhouse samples. With regards to Arcobacter spe-
cies, their contamination rate in animals meat, and 
providing an effective strategies for alleviation of 
the both the infections induced by Arcobacter spe-
cies in humans and animals, this study investigates 
the incidence and antimicrobial resistance of Arco-
bacter species in animal and poultry meat samples at 
slaughterhouses in Iran.

 
MATeRIALS AND MeThODS

Samples. Six-hundred samples were collected from 
cattle (n=100), sheep (n=100), goat (n=100), broiler 
chicken (n=100), turkey (n=100) and quail (n=100) 
during 2019 year. The samples were immediately 
transferred to laboratory. The samples in weight of 50 
g were collected from different parts of animal meat 
at slaughterhouse and five samples were collected for 
each animal. 

Isolation and identification of Arcobacter spe-
cies. Arcobacter species were isolated as reported 
by Maruyama et al. (17). To identify and differenti-
ate of Arcobacter species, DNA was extracted from 
meat samples using DNA kit as reported by Cinnagen 
Company (Tehran-Iran). The used primers were as 
follows;     

1. (Arcobacter): TTCGCTTGCGCTGCATCAT

2. (A. butzleri): AGCGTTCTATTCAGCG-
TAGAAGATGT

3. (A. cryaerophilus): ACCGAAGCTTTAGAT-
TCGAATTTATTCA

4. (A. skirrowii): CGAGGTCACGGATG-
GAAGTG

 Amplification was conducted in a thermal cycler 
(Master Cycle Gradient, Eppendorf, Germany) as fol-
lows: initial denaturation and denaturation at 94°C, 
and annealing at 64°C. The final elongation was 
conducted at 72°C for 7 min. The quality and quan-
tity of extracted DNA was determined by measure-
ment of the concentration. Test method and thermal 
program were as reported by Son et al. (18). Purity 
was investigated by a UV spectrophotometer (Nan-
oDrop™ 1000). Absorption was investigated at 260 
nm (A260) and 280 nm (A280). DNA purities were 
calculated through calculating the A260/A280 ratios. 
Samples containing A260/A280 ratios of 1.7-2.0 were 
considered as pure samples, free from protein and 
other impurities (19). The samples were held at 4°C 
until the PCR products were analyzed. Agarose gel 
1.5% was used to trace the products. The amplified 
DNA products were electrophoresed on 1.5% agarose 
gels at 90 V for 6 h using 1× TBE (0.89 M Tris bo-
rate, 0.02 M EDTA, pH 8.3) as the running buffer, 
and then stained with ethidium bromide. Gels were 
visualized using a UV gel documentation system. A 
set of molecular weight standards was included on 
each gel. DNA samples from reference strains were 
considered as positive controls. Negative controls in 
that DNA was replaced with sterile distilled water 
were included in all assays. Negative controls were 
prepared from American Type Culture Collection. 
Species were identified by 16SrRNA using specific 
described primers. Product size was 298 bp, 214 bp, 
and 421 bp for A. butzleri, A. cryaerophilus and A. 
skirrowii, respectively. 

Antibiotic resistance. Kirby–Bauer disc methods 
was used for assessing antimicrobial susceptibility 
testing in Mueller-Hinton agar (HiMedia Labora-
tories, Mumbai, India, MV1084) enriched with 5% 
defibrinated sheep blood as reported by Rahimi (19). 
Arcobacter isolates of meat samples were investigat-
ed for antibiotic resistance for chloramphenicol (30 
µg), erythromycin (15 µg), gentamicin (10 µg), pen-
icillin (10 µg), streptomycin (30 µg), tetracycline (15 
µg), azithromycin (10 µg), and nalidixic Acid (30 µg) 
by disc method as reported by rahimi (19).
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Statistical analysis. The data were analyzed by 
Chi-square and Fisher tests using SPSS software. The 
data were reported as mean and frequency (%). 

ReSULTS

   The results for prevalence of Arcobacter species 
in animals and poultry are shown in Table 1. The re-
sults showed that 52 samples (8.66%) were positive 
for Arcobacter spp. The most prevalence were ob-
served in broiler chickens (26%, n=26), quail (13%, 
n=13), turkey (8%, n=8), cattle (3%, n=3), sheep (1%, 
n=1) and goat (1%, n=1). In all positive samples, A. 
butzleri species were positive (Fig. 1).  Fig. 2 shows 

Table 1. Prevalence of Arcobacter species in animal and poultry meat samples

Samples
Broiler 
Turkey
Quail
Cattle
Sheep
Goat

Number
100
100
100
100
100
100

positive samples
26 (26.00%)
8 (8.00%)
13 (13.00%)
3 (3.00%)
1 (1.00%)
1 (1.00%)

A. butzleri
21 (80.76%)
6 (75.00%)
9 (69.23%)
3 (100%)
1 (100%)
1 (100%)

A. cryaerophilus
3 (11.53%)
1 (12.50%)
3 (23.07%)
-
-
-

A. skirrowii
2 (7.69%)
1 (12.50%)
1 (7.69%)
-
-
-

Arcobacter species

Fig. 1. Arcobacter species in animal and poultry meat sam-
ples

Fig. 2. Agarose gel electrophoresis of A. butzleri (A), A. cryaerophilus (B) and A. skirrowii (C). Lane M: Trackit 100 bp ladder

electrophoresis gel for the samples. 
   The results for antimicrobial resistance are shown 
in Table 2. The results showed that all the species 
were sensitive to gentamicin, streptomycin and tet-
racycline. Higher resistance rate were observed for 
chloramphenicol (41/52=78.84%), azithromycin 
(41/52=78.84%) and clindamycin (36/52=69.23%). 
Among species, A. butzleri showed high resistance 
to chloramphenicol (36/41=87.80%) and azithromy-
cin (32/41=78.04%). A. cryaerophilus showed highest 
resistance to azithromycin (6/7=85.71%), clindamy-
cin (5/7=71.42%) and erythromycin (5/7=71.42%). 
However, A. skirrowii showed the highest resistance 
to Azithromycin (3/4=75.00%).

DISCUSSION

   Arcobacter prevalence is increasing in food and 
most species show antimicrobial resistance. In-
creased in the prevalence and resistance pushed us 
to conduct this study. This study investigated the in-
cidence and antimicrobial resistance of Arcobacter 
species in animal and poultry meat samples at slaugh-
terhouses in Iran. The results showed that 52 samples 
(8.66%) were positive for Arcobacter spp. The most 
prevalence were observed in broiler chickens (26%, 
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Table 2. Antibiotic resistance of Arcobacter species isolated from birds

Antibiotics
Gentamicin
Chloramphenicol
Clindamycin
Erythromycin
Streptomycin
Tetracycline
Azithromycin
Nalidixic Acid

Arcobacter (n=52)
-
41 (78.84%)
36 (69.23%)
25 (48.07%)
-
-
41 (78.84%)
30 (57.69%)

A. butzleri (n=41)
-
36 (87.80%)
29 (70.73%)
20 (48.78%)
-
-
32 (78.04%)
26 (63.41%)

A. cryaerophilus (n=7)
-
3 (42.85%)
5 (71.42%)
5 (71.42%)
-
-
6 (85.71%)
2 (28.57%)

A. skirrowii (n=4)
-
2 (50.00%) 
2 (50.00%)
-
-
-
3 (75.00%)
2 (50.00%) 

n=26 samples), quail (13%, n=13 samples), turkey 
(8%, n=8), cattle (3%, n=3), sheep (1%, n=1) and goat 
(1%, n=1). In contrast to our findings, Shirzad Aski et 
al. (16) investigated the incidence of Arcobacter spp. 
in animal meat samples at slaughterhouses in South-
ern Iran and reported 9% and 14% positive samples 
for cattle and sheep, respectively. The most preva-
lence was observed for broiler chicks meat samples. 
Similar to our findings, Atabay et al. (20) reported a 
significant contamination (65.3%) for broiler chick-
ens. These findings confirm that broiler chicks are 
sensitive to Arcobacter species. The results showed 
36.25% contamination in samples procured from tur-
key meat. Aydin et al. (21) reported rates of 68% and 
4% for contamination of chicken and turkey meat 
samples, respectively. Bogantes et al. (22) reported 
prevalence rate to be 36% in duck meat sample which 
is lower than the present study (54%). In the current 
study, in the animals, prevalence rate was very low 
that may be attributed to geographical condition and 
animal types that influence bacterial growths. Merga 
et al. (23, 24) reported the incidence of 43% and 40% 
from feces of cattle and sheep in the United King-
dom. A difference between our findings and Merga 
et al. findings could be attributed to sampling types 
(meat vs feces). The results also showed that in all the 
positive samples, A. butzleri species were positive. 
Similar to our findings previous studies also have re-
ported A. butzleri as most prevalent species (7, 26, 
27). A. butzleri is a prevalent organism in dairy farms 
compared with other Arcobacter species, because it 
survives in different environmental conditions (27). 
Badilla-Ramırez et al. (28) reported that A. butzleri 
could grow at 4°C and 10°C. It was reported that A. 
butzleri species could survive in different storage 
temperatures, and they contaminate poultry meat 
samples (29). Our findings for contamination with A. 

butzleri, A. skirrowii and A. cryaerophilus that are 
parallel with the results reported by Verma et al. (30).
The results showed that Arcobacter species were 
sensitive to gentamicin, streptomycin and tetracy-
cline. The data for antimicrobial resistance are im-
portant, because the agents can be used as first-line 
drugs for the treatment of infection induced by Ar-
cobacter (31). The results showed that Arcobacter 
species showed sensitivity to tetracycline. Yesilmen 
et al. (26) showed that the acquired resistance for Ar-
cobacter species against tetracycline and ampicillin 
antibiotics. Several studies have reported high sus-
ceptibility of Arcobacter species to tetracycline (14, 
20, 32). Shah et al. (33) reported that Arcobacter spe-
cies are susceptible to gentamicin. Unver et al. (34) 
showed that A. skirrowii and most of the A. cryae-
rophilus isolates were resistant to chloramphenicol, 
erythromycin, and amoxicillin. Our results for the 
effect of tetracycline on Arcobacter species are con-
sistent with previous results that showed Arcobacter 
species are susceptible to tetracycline (19). In sum, 
the results suggest that gentamicin, streptomycin and 
tetracycline are efficient agents for the treatment of 
infections induced by Arcobacter spp. It means that 
some antibiotics do not kill them, due to bacterial 
structure.
    In conclusion, poultry meat was more sensitive to 
Arcobacter species that might be attributed to nutri-
ent nature of poultry meat samples. In all the posi-
tive samples, A. butzleri species were positive. Arco-
bacter species were sensitive to tetracycline. Since 
high levels of contamination with Arcobacter spp. 
can occur in poultry slaughterhouses, considering hy-
giene in slaughterhouses is an essential principle for  
alleviating the risk of contamination and the use of 
tetracycline as an efficient agent for the treatment of 
contamination with Arcobacter species is suggested.
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