-

Journal of Wildlife and Biodiversity volume(issue): xxx-xxx (year)
(http://jwb.araku.ac.ir/)
DOI: 10.22120/jwb.2019.114221.1088

Research Article

Investigation of Campylobacter jejuni in microbiota of
Galerida cristata, trapped in Southeast of Iran, Sistan
Saeed Salari1*, Mehdi
Mohammad Jahantigh2

Jahantigh2,

1*

Department of Pathobiology, Faculty of
Veterinary Medicine, University of Zabol, Zabol,
Iran
2
Department of Clinical Sciences, Faculty of
Veterinary Medicine, University of Zabol, Zabol,
Iran
*email: saeedsalari@uoz.ac.ir
Received: 14 September 2019 / Revised: 22 October 2019 /
Accepted: 26 October 2019 / Published online: 13 November 2019.
Ministry of Sciences, Research and Technology, Arak University,
Iran.

Abstract
As a wild ground-foraging bird, Crested lark
(Galerida cristata) is widely distributed in
Sistan area, located in the North of Sistan and
Baluchistan Province, Iran. Campylobacter
jejuni (C. jejuni) is known as a cause of acute
diarrheal and Guillain-Barré syndrome in
humans and can be use the some wild birds as a
carrier. The present study was aimed to
determine if the target wild bird species can be
regarded as a medium to carry C. jejuni or not.
A total of 100 individual birds were trapped
alive, and cloacal swab samples were collected
from each animal. By amplifying Hyp and hip
genes we screened the presence of C. jejuni in
the sampled specimens. The results indicated
that generating an amplicon of 500 bp and 750
bp from control strain for Hyp and hip genes,
but in all examined samples, no C. jejuni was
detected.
As
a
first
microbiological
investigation on Crested lark, our finding
indicates that it likely plays no role in the
epidemiology of infections caused by C. jejuni.
Vast studies, with a variety of wild birds, and
different geographical areas are proposed.
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Introduction
Crested lark (Galerida cristata), is a wild
ground-dwelling bird. It is classified in the
Passeriformes order, the Alaudidae family, and
has a wide distribution in Sistan, in the North
of Sistan and Baluchistan Province, Iran.
Among the breeding wild birds, Crested lark is
the frequent breeder in Sistan. Moreover, it has
extensive breeding ability (Mohammadi et al.
2017). Different investigations showed that
some wild birds can host Campylobacter spp.
as a reservoirs of and the potential vectors for
the transmission of Campylobacter to poultry,
cattle, and humans (Abulreesh et al. 2007,
Waldenstrom et al. 2002, Prince Milton et al.
2017).
Campylobacter jejuni, the causative agent of
acute bacterial gastroenteritis or diarrhea in
humans,
is
well
colonized
in
the
gastrointestinal tract of the birds; however,
carrier birds show no recognizable clinical
symptoms (Blaser 1997). Evidence has been
indicated that possibly some birds can transmit
the diseases like Campylobacter infection to the
human beings (Prince Milton et al. 2017).
The prevalence of Campylobacter infection in
humans and poultries has extensively been
investigated (Ansari-Lari et al. 2011, Hamidian
et al. 2011, Khoshbakht et al. 2013, Divsalar et
al. 2019), while a few cases of wild birds has
been considered in such studies such as
wildfowl (Luechtefeld et al. 1980, Pacha et al.
1988), shorebirds (Fricker and Metcalfe 1984),
gulls (Whelan et al. 1988, Lévesque et al.
2000), captive wild birds (Prince Milton et al.
2017), and corvids (Southern et al. 1990).
However we found some similar investigations
on birds inhabiting different rural and urban
areas like Brown-eared bulbul, azure-winged
magpie, crow, pigeon, pintail, and sparrow
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(Kapperud and Rosef 1983, Fukuyama et al.
1986, Ito et al. 1988).
For the first time we tried to investigate on the
prevalence of the C. jejuni in Crested larks as a
nominated wild bird from Alaudidae family.
We selected this birds because it is abundant
species and can be found in rural areas of
Sistan close to the humans. Meanwhile, Sistan,
as one of the country's border areas, can
provide a route for the entrance of the Crested
lark to Iran, and, thus, regional studies in
wildlife could contribute to increasing the
health of livestock population as well as the
human population of the country.

Materials and Methods
This study was approved by the ethical
committee of Faculty of Veterinary Medicine,
University of Zabol, Iran with reference
number of IRUOZECRA.2016.002. The
sample size was calculated based on the
assumption that standard deviation (SD) of the
prevalence of campylobacter spp. is 50%, due
to the fact that the frequency of studied bacteria
was unknown in examined birds. The margin of
error was considered 10% at the confidence
interval of 95%. The minimum sample size for
the present study was estimated to be 100.
During April to September 2017, Crested lark
were captured alive in a noninvasive way using
mist nets and hand-made traps from different
parts of Sistan (31°0'N -61°32'E). Using a
sterile swab, inoculated in Cary and Blair
Transport Medium Medium (Ibresco, Iran), we
took samples from the cloaca of each animal,
without any sacrificing. Subsequently, the fecal
swabs were collected and transported to the
laboratory for further analysis.
Reference strain (C. jejuni CCUG 11284), were
used as controls (National Reference
Laboratories, Applied Studies and Diagnosis,
Iran Veterinary Organization, Tehran, Iran).
High Pure PCR Template Preparation Kit
(Roche, Switzerland) was applied to extract
DNA from the samples. Also, PCR (C-F:5'GGCGTTCATTTGGCGAATTTGAA-3' and
C-R: 5'-CCGCTGTATTGCTCATAGGGA-3')

were used to target Hyp gene for the speciesspecific identification of C. jejuni (Raja et al.
2017). A primer pair including HIP400F (5'GAAGAGGGTTTGGGTGGTG-3')
and
HIP1134R (5'-AGCTAGCTTCGCATAATA
ACTTG-3') were, also, used for amplification
of the Hip gene, which is absent from
campylobacters other than C. jejuni (Linton et
al. 1997). A 25-μL reaction mixture was set up
in a 0.2-mL PCR tube. Briefly, the PCR master
mix (Qiagen, Germany) consisted of 2.5 µL of
10x buffer, 1 µL of 10 mM dNTP, 1 µL of 25
mM MgCl2, 0.3 µL of 5 U/μl Hot start Taq
DNA polymerase, 1 µL of each 10 μM primer
(MWG, Germany), and 2.5 µL of DNA. PCR
amplification was carried out by a thermocycler
(Eppendorf, Germany) with program system
consisting of an initial denaturation at 95°C for
6 min, followed by 30 cycles of denaturation at
95°C for 40 sec, annealing at 54°C for 25 sec,
extension at 72°C for 40 sec, and a final
extension step of 72°C for 1 min (Linton et al.
1997; Raja et al. 2017). Electrophoresis was
performed on 2% agarose gel with a UV
illuminator and visualized using a gel
documentation system (BioRad, USA).

Results
The primer pair were employed in the PCR
with an annealing temperature of 54°C,
generating an amplicon of 500 bp and 750 bp
from control strain for Hyp and hip genes,
respectively (Fig. 1).
Molecular investigation showed that all the
samples were negative for C. jejuni spp.
because Hyp and hip genes representing the
bacterium was not observed in the tested
specimen (Fig. 1).

Discussion
Two sets of primers were included in PCR
reactions to differentiate C. jejuni from C. coli.
Hyp gene is reported to be an exclusive marker
for C. jujeni (Raja et al. 2017). Since hip gene
may be harbored by both C. jejuni and C. coli,
it was considered to use a primer pair for
amplification of the hip gene, which is absent
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from campylobacters other than C. jejuni
(Linton et al. 1997). Overall, our findings
revealed the absence of C. jejuni in examined
birds in the study area.

Figure 1. The electrophoresis result of the agarose
gel of PCR products of C. jejuni. M100: 100 bp
DNA ladder; Lanes 1, 2, 3, 6, 7: samples; Lane 4:
Positive control containing Hyp (500 bp) and hip
(750 bp) genes; Lane 5: Negative control (water
instead of template DNA in PCR reaction)

Based on our literature review none of the
previous studies included Crested lark.
In a survey in migratory birds, Waldenstrom et
al. (2002) captured and sampled a large number
of species of wild birds like passeridae,
paridae, fringillidae families and etc. Their
results suggested that the existence of
Campylobacter spp. in different groups of wild
birds is dependent on ecological parameters.
Besides, the prevalence of Campylobacter
infection was varied based on the taxa; the
mean prevalence was 21.6% for all examined
birds. Via PCR-based technique, C. jejuni, C.
lari, and C. coli were reported to be 5.0%,
5.6%, and 0.9% of the birds, respectively
(Waldenstrom et al. 2002). However, there
were no data on Crested lark in Waldenstrom et
al. (2002) investigation except a single species
from Alaudidae family, Alauda arvensis.

Moreover, of two birds tested, no isolate was
identified as Campylobacter spp. and C. jejuni,
which is consistent with our findings.
The prevalence of Campylobacter spp. has
been included in Abulreesh et al. (2007) study
which has been done on various wild birds in
different geographical areas. Megraud (1987)
has found that the frequency of Campylobacter
isolation from domestic swallow was 33% in
Chile, while in France, it was observed 53% in
domestic pigeons. Prince Milton et al. (2017)
reported the prevalence rate of Campylobacter
to be 2.94% in captive wild birds. The
geographical distribution of Campylobacter,
particularly in Crested lark needs further
investigation and could be an explanation for
findings observed in the present study.
Very few studies, relevant to our study design,
have been carried out in Iran. Ehsan Nejad et
al. (2015) have exhibited that 3% of fecal
specimens collected from healthy ornamental
and zoo birds in Tehran, Iran, have been
polluted with Campylobacter spp. Besides,
their study showed that 80% of contamination
was related to C. jejuni.
Different birds have diverse feeding habits,
habitat
preferences,
and
geographic
distributions (Waldenstrom et al. 2002) which
affect their potential to be host for common
disease
like
Campylobacter
infection.
Furthermore, Waldenstrom et al. (2002) have
also demonstrated that the prevalence of
Campylobacter spp. can be depends on the
animals foraging behavior. Therefore, more
groups of generalist and specialist species with
regard to the feeding behavior should be
analyzed to find such relationships.
The target species in this study has lower
geographic range compare to other migrant
water birds and probably doesn’t make it to be
host for the infection. Those traveled shorter
distances are more likely to be colonized than
birds that travel longer distances (Waldenstrom
et al. 2002). The bacterial population vary in
the intestine resulting from their colonization
ability. C. jejuni is an enteric pathogen. Our
results indicated that the particular bacteria is
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unable to colonize in Crested lark. This may be
due to evolutionary changes in the birds
resulted from lineage, which could obtain
resistance to
Campylobacter
infection.
However, this issue demands for more
exploration.

Conclusion
The present investigation is the first study on
the Crested lark regarding their potential to be
host species for C. jejuni. From our data and
examined samples we didn’t observed any
possibility for this species to be host for such
bacterium. Reviewing literature review on the
similar designed studies emphasis on different
aspects of the species ecology and behavior in
such role. We have not any supporting proofs
at hand to confirm or reject such hypothesis.
We suggest that more population from different
area of the country should be done on the
whole family and compare the possible
findings which will help us to justify the
outcomes more easily.
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