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ABSTRACT
Campylobacter spp. particularly C. jejuni is most often implicated as the bacterial cause of food-borne
illness. Moreover, complications associated with C. jejuni infection—Guillian-Barré syndrome and reactive
arthritis were occasionally recorded in immuno-compromised patients. For investigation the presence of C.
jejuni, a total of 200 cloacal swabs and 5 water samples were collected from poultry farms in El-Giza
Governorate, Egypt. Additionally 20 human stool specimens were gathered from persons work at the same
farms. Bacteriological examination of the collected samples using mCCDA agar media, evidenced only 6
campylobacter isolates, further confirmation of these isolates was done by Polymerase Chain Reaction
targeting 23S rRNA. Only, five isolates were identified as C. jejuni using PCR targeting mapA gene with isolation
rates 1.5%, 20.0% and 5.0% in cloacal swabs, water samples and human stool specimens, respectively.
Furthermore, the amplified PCR product of mapA gene sequenced and determined by BLAST analysis at
GenBank. Phylogenetic tree analysis of mapA sequences recovered from gene in selected C.jejuni isolates
emphasized genetic relatedness among isolates from humans (KY473955), and chickens (KY435368). This
finding implies probable sharing of this pathogen between humans and chickens, also confirming chicken as a
potential source for transmitting this pathogen to closely contact humans.
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INTRODUCTION
Awareness of the public health implications of Campylobacter infections has evolved for over a
century [1]. Campylobacter species are considered normal intestinal biota of animals used for food production,
particularly poultry [2], whereas, commercial poultry such as broilers, layers, turkeys, and ducks as well as free
living birds are considered to be natural reservoirs of thermophilic Campylobacter [3]. Meanwhile, this
pathogen can colonize the digestive tract of humans and most warm-blooded animals [4].
Among the 17 validly named species in the genus Campylobacter, C. jejuni ssp. jejuni, C. coli, C. fetus
ssp. fetus, C. upsaliensis, C. lari, and C. hyointestinalis ssp. hyointestinalis are the recognized cause of intestinal
infections in humans [5]. C. jejuni is the most frequently reported Campylobacter species (80-90%) followed by
C. coli (5-10%) [6].
Veterinarians, farmers, abattoir workers, and those engaged in meat processing are likely to be at an
increased risk of exposure to Campylobacter species [7]. Most of the campylobacteriosis infections are
acquired by ingestion of contaminated food or water, or through direct contact with animals, particularly
poultry [8].
Generally, clinical symptoms of C.jejuni infection including diarrhea, abdominal pain, high fever, and
malaise commonly occur within 2 – 5 days after ingestion of contaminated foods or water [7]. In addition to an
important cause of bacterial gastroenteritis in humans, C. jejuni has also been associated with Guillane-Barré
Syndrome (GBS) , an acute immune-mediated demyelinating disorder of the peripheral nervous system,
occasionally, in immuno-compromised patients [9].
Recently, polymerase chain reaction (PCR)-based methods have been developed for rapid detection,
identification, and confirmation of Campylobacter species as well as for typing of Campylobacter strains [10].
Despite the wide-spread occurrence of Campylobacter spp. their epidemiological cycle is not well understood.
Moreover, the possibility of cross-contamination as well as tracing the genuine source of Campylobacter
infections is not straightforward. Therefore, the current study was undertaken to explore the occurrence of C.
jejuni in chickens, drinking water and human in close contact with such chicken in different farms in Egypt. In
addition, contribute in bridging this gap of knowledge by exploring genetic relatedness among
thermophilic Campylobacter isolates from human and chicken populations from the same farm using gene
sequencing.
MATERIALS AND METHODS
Samples collection; a total of 200 cloacal samples were collected using sterile swabs from diarrheic and
apparently healthy chicken in farms in El-Giza Governorate. Additionally, human stool specimens (2-10g)
were gathered from 20 persons work at poultry farms. Moreover 5 water samples were obtained from water
tanks in poultry farms at the same localities of cloacal swabs and stool specimens collection. Sterile swabs
directly immersed into tubes containing Cary Blair transport medium (Oxoid CM0519) then directly
inoculated into tubes containing 9 ml of sterile selective enrichment thioglycollate broth [11].
All samples were collected in sterile containers, labeled and placed in an ice box then immediately
transferred into laboratory of Zoonoses Department, Faculty of Veterinary Medicine, Cairo University, for
bacteriological examination.
Water samples were filtered using membrane filtration method (MF) in accordance with standard
procedure of American Public Health Association [12]. One litre of water was allowed to drawn through
vacuum pump filter apparatus containing filter membrane with pore size 0.45 µm (Gelman Sciences, Inc., Ann
Arbor, Mich.) for trapping bacteria.
Bacteriological examination; each sample was pre-enriched in Campylobacter enrichment broth base
(thioglycollate enrichment broth Oxoid) supplemented with Campylobacter selective supplement (CCDA –
Oxoid SR0155). Then, incubated at 37°C for 4 h, followed by incubation for a further 24 - 48 hrs at 42°C in a
microaerophilic condition using anaerobic jars and CampyGen generating kits (Oxoid CN0025,CN0035). A
loopful from sample was streaked onto mCCDA agar (Oxoid CM0739) supplemented with CCDA supplement
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[11]. Afterward, the plates were incubated at 42ºC for 48 h under the same condition and the suspected
Campylobacter colony from each selective agar plate was subcultured and tentatively identified according to
morphological features and Gram's stain [13].
Biochemical identification: on mCCDA agar (Oxoid) supplemented with CCDA supplement, the suspected
colonies were streaked and subjected to biochemical identification using catalase test, oxidase test, urea
hydrolysis test, hydrogen sulphide (H2S) production, and citrate utilization test [14]. Afterward, these
colonies were subjected to molecular identification.
Molecular identification: Campylobacter isolates (5) obtained from the examined samples were subjected
for genotyping using conventional PCR (cPCR).
DNA extraction from pure suspected colonies of Campylobacter species was performed according to
Sheedy et al. [15] and the extracted DNA was stored at -20°C until use. Polymerase chain reaction was
performed on the extracted DNAs, whereas 2 genes were targeted as in table (1).
The amplification reaction was performed according to Wang et al. [16], using 2 X master mix
HotStarTaq Master Mix kit, (Thermo Scientific) Cat No. K1081. The thermal profile of the reaction was initial
denaturation at 94 ºC for 5 min, 35 cycles each consisting of denaturation at 94 ºC for 30 s, annealing at 55 ºC
for 45 s, and extension at 72 ºC for 45s, were performed; followed by a final extension step at 72 ºC for 10 min.
as C. jejuni ATCC 33560 obtained from Naval Medical Research Unit No.3 was used as positive control.
Afterward, gel electrophoresis was done on the amplified PCR product in 1.5% agarose gel and visualized
under ultraviolet light.
Gene sequencing: PCR products generated from mapA gene in selected isolates of C. jejuni were purified using
GeneJET_ PCR purification kit (Thermo) and DNA sequencer was used to conduct sequencing. The sequencing
step was conducted with Big Dye Terminator V3.1 Cycle sequencing Kit (Applied Biosystems). The obtained
sequences were determined by BLAST analysis with sequences available at Genbank (NCBI).
Phylogenetic tree analysis was used to assess the relatedness of our gene sequences recovered from
different sources (human contact and chicken). BioEdit, software was used for Clustral WMultiple alignment
and sequences identity matrix as well as MEGA6 software version (6.06) was used for construction of
phylogenetic by neighbor-joining method (Fig. 3).
Nucleotide sequence accession numbers; the nucleotide sequences of (mapA) gene recovered from
C.jejuni isolates determined in this study have been deposited in GenBank under the following accession
numbers: (cloacal swab, KY435368 C .jejuni) and (human stool, KY473955 C.jejuni).
RESULTS AND DISCUSSION
Campylobacter jejuni is one of the most zoonotic pathogens transmitted between animal and
humans. It is commensal in the gastrointestinal tract of many domestic and wild animals; especially birds [18].
As well as, several studies also showed that C. jejuni is more commonly found in chickens [19] compared to
other Campylobacter spp.
In the present study, molecular identification of thermophilic campylobacter spp using Campylobacter
23S rRNA gene evidenced only 6 campylobacter spp. isolates in all the examined samples, Fig. (1). Moreover,
using of mapA as a specific target gene for C. jejuni for further molecular identification of campylobacter spp,
revealed that 5/6 (83.3%) was positive for C. jejuni. All the isolates successfully generated bands whose
patterns were analyzed Fig. (2), whereas, the prevalence of C. jejuni in chicken was 1.5% as shown in Table (2),
this finding was similar to Marinuo et al. [20] who recorded 1.48% as the isolation rate of Campylobacter spp.
in the poultry farms. On the other side, our findings were lower than those isolated from 7(30%) of 23 farm
chicken cloacal samples Bosnia and Herzegovina [21], as well as C. jejuni that isolated from 36% in chicken with
diarrhea [22].
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The low prevalence rate recorded in chicken might be linked to the free range system which is
common in the study area as coprophagy which enhances bird to bird spread is limited. This can be supported
by findings of Robino et al. [23] with a Campylobacter spp. prevalence rate of 78.4% in intensively reared
poultry and 18.3% in small scale rural poultry farming in Italy.
Variations in isolation rates may be explained by the actual differences in local prevalence
of Campylobacter in a specific region, seasonality, chicken management system, sampling techniques and
laboratory methodologies employed. For example, sampling of chicken faeces by using cloacal swabs was
found to be less sensitive as compared to the intestinal contents [24]. In addition, it was established that at a
certain stage of colonization process Campylobacter species can only be found in the caecum and cannot be
shed in faeces [25]. At such a stage, caecum is the best colonization site and not elsewhere.
Campylobacter species are ubiquitous in the environment and around broiler houses and may be
easily transported into the human workers either in utilities, such as feed, litter and water. In an outbreak of
waterborne campylobacter, water was a common vehicle and affected thousands of individuals [26]; sewage
was also reported as the most likely contamination source [27]. Our study revealed that C. jejuni was 20% in
water samples collected from poultry farms. Nearly similar result (18.7%) was recorded by Pagaya et al. [28]
from groundwater in India were found positive for C. jejuni. lower results reported by Shimaa et al. [29] in
Chicken farms water was 12%. Higher result (57%) was reported by Tambalo et al. [30] in water samples
collected in 2009 in southern Saskatchewan. Also Savill et al. [31] found high levels of thermophilic
Campylobacter in New Zealand, with detection rates of 60% in river water and 75% in shallow ground water.
The variation in results may contribute to detection methods that are still times consuming and
pathogens are likely to be present only at low numbers in large volumes of drinking water. The non-detection
might be related to the long lag between exposure and initiation of microbiological studies.
Although Campylobacter is insignificant for poultry health, it is a leading cause of food-borne
gastroenteritis in humans worldwide, and contaminated poultry meat is recognized as the main source for
human exposure. The prevalence of Campylobacter jejuni in human stool specimens observed in this study
(5%) is comparable to 6 and 6.4% reported in Nigeria and Alexandria, Egypt, respectively, [32, 33], Table (1).
Moreover, in Cairo, Egypt, Zaghloul et al. [34] reported that Campylobacter spp. was identified in 6.6% of
human stool samples. Meanwhile, lower prevalence rates were obtained by Varoli et al. [35] and Kang et al.
[36], were 2.3% and 2.9% respectively. Concerning the low prevalence rate of Campylobacter species detected
in human samples during the current study could be attributed to the low number of samples collected from
diarrheic patients. On the other hand, a higher isolation rate of 16.7% was reported in Giza, Egypt, this higher
percentage could be attributed to the sampling of stool samples from human in contact with food animals
[37]. This variation may be attributed to the different in method of sampling, procedure and locality.
Several studies recorded that keeping animals in close proximity with humans was a risk factor for
human Campylobacter infection. Kusiluka et al. [38] reported that children from families that kept poultry and
cattle had significantly higher prevalence of Campylobacter infections (27.2%) than their counterparts without
animals (3.4%). Previous studies also demonstrated that toddlers in families keeping chickens had an average
of 4 faeces-to-mouth episodes in 12-h [39]. The fact that poultry faeces can yield viable C. jejuni for at least
48 h after deposition suggests existence of a high risk of Campylobacter transmission in environments where
there may be frequent human-animal contacts [40].
From the obtained results it is worthwhile to note that C. jejuni is the most predominant species
detected among all the examined samples, this species is most often implicated as the causative agent of
human Campylobacteriosis [6].
In order to explore the identity between the human and chickens C. jejuni strains isolated from the
same farm, phylogenetic tree was constructed using mapA gene sequences (Fig.3). Analysis of the sequences
demonstrated that our study sequences of chicken (KY435368) and human (KY473955) show close relation to
each other with identity 100%. On the other hand, human stool sequence (CP012690.) located in South Africa
and chicken sequence (CP017033) in USA show also similarity. This finding implies probable sharing of these
pathogens between humans and chickens, as well as confirming chicken as a potential source for transmitting
this pathogen to closely contact humans.
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Table (1): Oligonucleotide primers used for molecular identification of Campylobacter species:
Target agent
&
genes

Primers
23S
23S
MDMapA1

Reference

TATACCGGTAAGGAGTGCTGGAG (F)

Campylobacter
23S rRNA

ATCAATTAACCTTCGAGCACCG ®

650

CTATTTTATTTTTGAGTGCTTGTG (F)

C. jejuni
mapA

MDMapA2

Amplified
Length
(bp)

Primer sequence
(5’-3’)

GCTTTATTTGCCATTTGTTTTATTA®

[16]

[17]
589

Table (2): Occurrence of C. jejuni among the examined farms identified by cPCR technique.

Number of
Examined samples

Type of samples
Cloacal swabs
Water
Human stool specimens

Percentage
Number of
Positive samples

%

3
1
1

1.5
20.0
5.0

200
5
20

Figure (1). Agarose gel electrophoresis of conventional PCR for detection of 23S gene for
Campylobacter spp. (650-bp fragment) in examined samples.
Lanes 1-6: positive results for Campylobacter spp.
Lane 7: positive control.
M: Marker (Gel Pilot 100 bp. ladder)
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Figure (2).Agarose gel electrophoresis of conventional PCR for detection of map A gene for C.
jejuni. (589-bp fragment) in examined samples.
Lane 1: positive control (C. jejuni (ATCC 33560).
Lane 2: negative control for C.jejuni. (Master Mix without any DNA).
Lanes 3-7: positive results for C. jejuni.
M: Marker (Gel Pilot 100 bp. ladder).

Figure (3): Phylogenetc tree analysis of mapA gene sequences of campylobacter isolates recovered from
different sources (chicken and human). The accession numbers of our study sequences and related
sequences retrieved from GenBank were shown. The tree was generated based on the neighbor-joining
method.
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CONCLUSION
Our findings support the suggestion that the presence of the animals and the poor hygienic
conditions, that place the human at an increased risk of Campylobacter disease. Additionally, the observed
genetic similarity among C. jejuni isolates from human and chicken suggests existence of cross transmission of
these pathogens between them. More genetic and epidemiological studies are recommended to further
explore genetic relatedness among thermophilic Campylobacter isolates from humans and chickens especially
those at a close proximity to humans.
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