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Arcobacter is an important and emerging food borne pathogen worldwide, which
causes gastroenteritis and occasional septicaemia in human beings. The conventional
cultural methods and traditional diagnostic tools are laborious and take long time to
detect Arcobacter spp., and misidentification warrants comparing with molecular
method(s). Therefore, the present study was designed for optimising real time - polymerase
chain reaction (PCR) using SYBR green PCR master mix and published primers of multiplex
PCR, for detection of two Arcobacter spp. (Arcobacter butzleri and Arcobacter
cryaerophilus) and apply it for screening of chicken meat samples for Arcobacters. Real
time PCR assay was used for the detection of Arcobacter from the enriched broth and out
of a total of 50 chicken meat samples collected from different retail meat shops of Bareilly
region, Uttar Pradesh, India, 28 (56%) samples were found positive for Arcobacter spp.
This is the first report from India regarding optimization and applicability of real-time
PCR for detection of Arcobacters in meat samples. Reports regarding detection and
prevalence of Arcobacters from the country are very few, and in this scenario the wide
applicability of the molecular tool of real-time PCR is suggested for knowing the real
prevalence and magnitude of Arcobacter infection in a variety of clinical samples of
animals and humans as well as various sources of foods.
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Arcobacter is an important food and water
borne pathogen associated with enteritis in human
beings and abortion, mastitis and diarrhoea in
animals1,2,3,4. Arcobacters falls under the family
Campylobacteraceae and can be recovered from
a variety of foods of animal origin (beef, pork, milk)
and animal/poultry meat5,6,7. It is also associated
with bovine abortion and can be isolated from the
preputial washing of bulls8,9. The most prevalent

species is Arcobacter butzleri compared to
Arcobacter cryaerophilus in healthy animals10,11.
Real time -polymerase chain reaction (PCR) assay
is a more sensitive and rapid method for detection
of Arcobacter spp.12. A real-time fluorescence
resonance energy transfer PCR method has been
validated for Arcobacter spp.13. This has been
shown to be specific, reproducible, and accurate
method with a detection level of 5.6×10 CFU/mL. A
genus specific SYBR Green real-time polymerase
chain reaction (PCR) assay was also developed
for Arcobacter detection in food and wastewater
samples by Gonzalez et al.14, with high sensitivity
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and specificity for detection of Arcobacter. This
SYBR green assay showed enhanced detection
levels than conventional PCR. Further, A. butzleri
from stool samples was detected by use of real-
time multiplex PCR with high sensitivity and
specificity15. Therefore, the present study was
aimed to optimize real time PCR and apply it for
detection of two important Arcobacter spp.
(Arcobacter butzleri  and Arcobacter
cryaerophilus) in chicken meat samples.

MATERIALS  AND  METHODS

Sample collection, processing and DNA
preparation

A total number of 50 chicken meat samples
were collected from retail meat shops from in and
around Bareilly region, Uttar Pradesh, India. Ten
grams of chicken meat samples were aseptically
minced with scissors and suspended in 90 ml of
phosphate buffer solution (PBS, pH 7.0). The
mixtures were homogenized with stomacher for 1
min at 200 revolutions per minute (rpm). One ml of
the suspension was inoculated into 10 ml of CAT
broth and incubated at 30°C under microaerophilic
condition for 48 hrs for enrichment. The whole cell
DNA was extracted from all the 50 enriched samples
by heat lysis (snap chill) method.
Optimization of Real-time PCR assay with SYBR
Green Master mix

The real-time PCR assay using primer
sets as used earlier for multiplex PCR testing

[ABUTZF (forward) and AGENR (reverse)12 for
Arcobacter butzleri, and CRY 1 (forward)  and CRY
2 (reverse)16 for Arcobacter cryaerophilus] was
standardized as per method of Gonzalez et al.14 with
slight modifications during optimization. Real-time
PCR assay was performed with quantifast
SYBRGreen Master Mix (QIAGEN) and Mx3000P
spectrofluremetric thermal cycler operated by
MxProTM PCR software. Real time PCR reaction
was run in triplicate, each containing 0.60 µl each
of forward and reverse primers (10 pMol/ µl), 3.75
µl template DNA and 12.5 µl SYBRGreen QPCR
Master Mix and nuclease-free PCR grade water to
make upto 25 µl reaction mixture. The PCR
conditions included initial denaturation at 95ºC for
10 min (segment I), denaturation at 95ºC for 30 s,
annealing at 58ºC for 30 sec and extension at 72ºC
for 30 sec for 40 cycles (segment II). Fluorescence
was recorded at the end point of each cycle.
Dissociation (melting) curve analysis consisted of
95ºC for 1 min, followed by 58ºC for 30 s with gradual
increment from 58ºC to 95ºC @ 2 degree per min
and 95ºC for 30 sec (segment III).
Specificity of the real time PCR assay

Specificity of standardized PCR real time
assay and primers was checked with other bacterial
cultures (Campylobacter jejuni, Campylobacter
coli, Salmonella spp. and Escherichia coli) by
preparing templates using whole cell heat lysates
and subjecting to real time PCR assay together
with known positive and negative controls.

Fig. 1. Real time PCR amplification plot for  four  A. butzleri, four A. cryaerophilus and two  negative controls.
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RESULTS  AND DISCUSSION

Real time PCR assay was used for the
detection of Arcobacter from the enriched broth.
Out of a total of 50 chicken meat samples tested, 28
(56%) samples were positive with  11 showed A.
butzleri only, 8 showed A. cryaerophilus only and
9 showed presence of both A. butzleri and A.
cryaerophilus. Real time PCR amplification plots
and dissociation curves are shown in Figure 1 and
2. The real time PCR was found to be highly specific
for Arcobacter spp. as no amplification was
observed for other enteropathogens as shown in
figure 3.

Arcobacter spp. are considered as
important and emerging food borne and water
borne pathogens worldwide, causing human and
animal illness. Arcobacters have been isolated from
different foods of animal origin (chicken meat, pork,
beef, mutton, milk), and clinical samples (faecal
samples of animals and human stools) with varying
prevalence rates11,17,18. Compared to conventional
cultural and traditional diagnostic methods the
molecular tools of PCR and its allied versions
(multiplex PCR, real-time PCR, quantitative PCR)
have been reported to be highly useful for detecting
and knowing the prevalence rates of food borne
and enteric pathogens like Arcobacters3,7,11,18.

Fig. 2. Real time PCR dissociation curve for  four  A. butzleri, four A. cryaerophilus and two  negative controls

Fig. 3. Real time PCR specificity testing for Arcobacter spp.
1: A. butzleri ; 2 : A. cryaerophilus ; 3: Salmonella spp.; 4 : Escherichia coli ; 5: Campylobacter jejuni ; 6:
Campylobacter coli
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A 80.5% (29/36) detection rate was reported from
meat samples by genus specific SYBR green real
time PCR assay14. In earlier studies from India, in
chicken meat, 12%3, 39.42%19 and 32.45 %20

prevalence rates were reported by genus specific
multplex-PCR, indicating high sensitivity of real
time PCR in the present study. More recently,
Rahimi 21 reported 31 % prevalence from meat
samples from Iran by multiplex-PCR. Prevalence
rates of 23%, 32% and 39.2% for Arcobacter spp.
in retail chicken meat were reported in Japan6,
Nigeria22 and Malaysia7

,
 respectively. A global

prevalence of 32% was reported from different meat
samples and shellfish by multiplex PCR23. In the
current scenario of emerging antibiotic resistant
bacterial strains (C. jejuni, E. coli, L.
monocytogenes and Arcobacter spp.) and food-
borne pathogens worldwide the significance of
their rapid detection and studying prevalence
arises, which would help in designing suitable
countering strategies against these pathogens
having high public health concerns and protect
the health of humans and their companion
animals24,25,26. In this context, the real time PCR
assay for detection of Arcobacter spp. was found
to be highly sensitivity and specificity as reported
by earlier workers12, 14.

CONCLUSION

The present study reports the
optimization and applicability of molecular tool of
real time PCR, having higher sensitivity and
specificity, for detection of Arcobacters in chicken
meat samples with overall prevalence rate of 56%.
Reports being very scarce from India regarding
detection and prevalence of Arcobacters, the wide
applicability of the of real-time PCR standardized
is suggested for revealing the prevalence and
epidemiological picture of this important and
emerging pathogen in a variety of clinical samples
of animals and human origin and various food
sources, which would help devising appropriate
prevention and control measures for countering it.
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