ISSN: 17281997 (Print)
ISSN: 2252-0589 (Online)

Vol. 18 No. 3 Ser. No. 60 2017

I IRANIAN
JOURNAL
OF
VETERINARY
RESEARCH




177 Iranian Journal of Veterinary Research, Shiraz University

Prevalence ofCampylobacter jguni and Campylobacter coli in
captive wildlife species of India

Prince Milton, A. A.%; Agarwal, R. K.?"; Priya, G. B.%, Saminathan, M.>; Aravind, M. *
Reddy, Al; Athira, C. K. %; Anjay; Ramees, T. P; Dhama, K2,
Sharma, A. K2 and Kumar, A.?

!Division of Veterinary Public Health, ICAR-Indian Veterinary Research Institute,dgatnBareilly-243 122, Uttar Pradesh, India;
Division of Bacteriology and Mycology, ICAR-Indian Veterinary Research Institusgnagar, Bareilly-243 122, Uttar Pradesh,
India; °Division of Pathology, ICAR-Indian Veterinary Research Institute, Izatnagar, Ba?dily122, Uttar Pradesh, India;
“Department of Veterinary Parasitology, Madras Veterinary College, TANUVASQIGH-600007, Tamilnadu, India

"Correspondence: R. K. Agarwal, Division of Bacteriology and Mycology, ICAR-Indian Veterinary Research Institute, Izatnagar,
Bareilly-243 122, Uttar Pradesh, India. E-mail: grace_bly@yahoo.com

(Received 24 Aug 2016; revised version 14 Dec 2016; accepteehlB017)

Summary

Campylobacteriosis is an important zoonotic disease and the prevalebaspyfobacter is largely unknown in the wildlife of
India. A total of 370 samples, comprising of 314 fresh faecal samples foparently healthy captive wild animals and birds, 30
stool swabs from animal care takers and 26 samples of the animals’ food and water were collected from G. B. Pant High Altitude
Zoo, Nainital, Kanpur Zoo, Wildlife Park, IVRI and the Post Graduate &elsdnstitute in Animal Sciences (PGRIAS), Chennai,
Tamilnadu from August 2014 to May 2015. Samples were pratdgseultural isolation, direct PCR and multiplex PCR for species
confirmation. To decipher the genetic diversity, the 16S rRNA gerseamplified, sequenced and analyzed. Based on isolation, the
overall occurrence rate @ampylobacter spp. was 0.8% (3/370), being 2.94% (3/102) for captive wildsbiftireeCampyl obacter
jejuni were isolated from silver pheasants, lady amherest pheasants and saras Qirace PCR assay showed the overall
occurrence rate d€ampylobacter spp. to be 4.77% (15/315), being 1.58% (2/126) for captiwe nihinants, 5.81% (5/86) for non-
ruminants and 7.84% (8/102) for birds. All the isolates were identifi€ jguni.
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Introduction gulls (Broman et al., 2004), free living wild and

migrating birds (ltoet al., 1988; Waldenstronet al.,

Implementing the One Health Approach is crucial to 2002), elephants (Stoddar al., 2005) and griffon
the management and protection of humans, livestockVultures (Marinet al., 2014). Campylobacter jejuni has
and wildlife health (Dhamat al., 2013). Research has Peen reported to be associated with enteritis and hepatitis

shown the role wildlife plays in the emergence of IN captive ostrlch chicks. The prevalence@fjguni in
livestock diseases in conjunction with human populationWild bird populations has been reported to vary from 2 to

growth and how wild animals act as reservoirs for 60% (Waldenstromet al., 2002; Waldenstronet al.,

several zoonotic diseases (Bengigl., 2004; Dhamat ~ 2007; Colleset al., 2008; Marinet al., 2014; Haldet al.,

al., 2013). Campylobacteriosis is an important zoonosis2916). The existence ofampylobacter reservoirs in

throughout the world. Thermophilicampylobacter spp. wildlife is a potential hazard to animal and h_uma_n health;

have been isolated from the intestinal tracts of a widenowever, the prevalence of these species is largely

variety of healthy and diseased warm-blooded animalsUnknown. To the best of our knowledge, no studies have

including poultry, swine, and captive and free-range wild valuated the presence Gampylobacter in wild life in

animals (Colleset al., 2008, 2011; Kogat al., 2015; India. The present study alme.d .to mvestlgat_e the

Mohan et al., 2015). Campylobacter jejuni and prev_alencg oCa_mponbapters (C. jejuni andC. coali) in

Campylobacter coli are recognized as the most frequent captive wild animals, birds and the_zlr foods as well as

causes of acute diarrheal diseases in humans (Kappentheir human care takers across India and to find out the

et al., 2003 and long-term sequels such as Guillain- genetic diversity of the recovered isolates.

Barré syndrome, reactive arthritis and irritable bowel )

syndrome (Haagsmat al., 2010) For this reason, Materials and Methods

greater attention has been givenojejuni andC. coli

in this study as they are considered as the majorStudy area and sample description

contributing reservoirs of human campylobacteriosis. The study was performed from August 2014 to May
Campylobacter jejuni is most frequently isolated 2015. The samples were collected from four zoological

from diarrheic and healthy captive and free-ranging gardens and wildlife enclosures of India including the Pt.

nonhuman primates (Koget al., 2015), black headed G. B. Pant High Altitude Zoo, Nainital, Uttarakhand, the
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Kanpur Zoo, Kanpur, Uttar Pradesh, the Wildlife Park, were collected in suitable aseptic containers and
Indian Veterinary Research Institute, Izatnagar, Bareilly, transported immediately to the laboratory under chilled
Uttar Pradesh, and the Post Graduate Research Institutnditions.

in Animal Sciences (PGRIAS), Kattupakkam, Chennai,

Tamilnadu, India. A total of 370 samples, comprising of ) ) e

314 fresh faecal samples from apparently healthy captivdSolation and identification of Campylobacter

animals and birds, 30 stool swabs from the care takers | Bacteriological culture was performed in accordance
and 26 water and food (meat, vegetables, animal and bir)ith ISO 10272-1:2006 to dete@ampylobacter spp.
feed) samples provided to the animals and birds Were_(ISO, 2006). Faecal and feed sample§ were pre-enriched
collected. Of the 314 faecal samples collected, 126 werdn 1:10 vol/vol Bolton broth and pre-incubated at 37 +
from 12 species of captive wild ruminants, 86 were from1°C for 5 £ 1 h. The pre-enriched broth was then
17 species of captive wild non-ruminants and 102 wereincubated at 41.5 + 1°C for 43 + 1 h. Afterwards, 10 uL

from 12 species of captive wild birds. Before sample ©f the sample was cultured on modified charcoal
collection, proper consent was obtained from the cefoperazone _deoxycholate selective agar plates
concerned authorities. Sample details are depicted ifMCCDA) and incubated at 41.5 + 1°C for 43 + 1 h.
Table 1. Faecal samples were collected aseptically using@mpylobacter-like colonies were purified on blood agar
readymade Cary-Blair medium transport swabs an_d |dent|f|_ed to species levels by hippurate h_ydronS|s,
(Himedia, Mumbai, India) and water and feed S(,;mwesomdase, nitrate and indoxyl acetate hydrolysis, urease

Table 1: Sample description

Captive wild ruminants Captive wild non-ruminants Captive wild birds
S No. Animal species No. of Animal species No. of Bird species No. of
p samples p samples P samples
1 Sambar deer 5 Leopard 20 Golden pheasant 8
Rusa unicolor Panthera pardus Chrysolophus pictus
2 Himalayan goral 8 Bengal tiger 9 Silver pheasant 8
Naemorhedus goral Panthera tigristigris Lophura nycthemera
3 Barking deer 5 Striped hyena 10 Cockatiel 6
Muntiacus muntjak Hyaena hyaena Nymphicus hollandicus
4 Thamin deer 10 Tibetian wolf 2 Lady amherest pheasant 12
Panolia eldii Canis lupus chanco Chrysolophus amhersitae
5 Swamp deer 15 Jackal 5 Kalij pheasant 8
Cervus duvaucedlii Canis aureus Lophura leucomelanos
6 Nilgai 12 Himalayan black bear 7 Sun conure 6
Boselaphus tragocamelus Ursus thibetanus laniger Aratinga soltitialis
7 Spotted deer 32 Sloth bear 2 Red jungle fowl 2
Axisaxis Melursus ursinus Gallus gallus
8 Blackbuck 17 Hippopotamus 6 Indian peafowl 4
Antilope cervicapra Hippopotamus amphibious Pavo cristatus
9 Indian hog deer 15 Indian rhinoceros 3 White peafow! 3
Hyelaphus porcinus Rhinoceros unicornis Pavo cristatus mut. Alba
10 Sika deer 3 Gray langur 5 Saras crane 5
Cervusnippon Semnopithecus entellus Grus antigone
11 Chousingha deer 2 Bonnet macaque 5 Emu 5
Tetracerus quadricornis Macaca radiata Dromaius novaehollandiae
12 Himalayan blue sheep 2 Rhesus macaque 3 Ostrich 35
Pseudois nayaur Macaca mulatta Struthio camelus
13 Japanese macaque 2
Macaca fuscata
14 Palm civet 3
Paradoxurus hermaphrodites
15 Red panda 2
Ailurus fulgens
16 Leopard cat 1
Prionailurus bengalensis
17 Zebra 1
Equus quagga
Total 126 86 102
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activity, catalase production tests and susceptibility tofrom captive wild ruminants, non-ruminants, care takers
cephalotin and nalidixic acid. and food and water samples.

Multiplex PCR for species identification

Multiplex PCR assay targeting the lipid gerpxA
was used to confirme the speciesGaimpylobacter (C.
jeiuni and C. coli) isolates as explained by Klemtial.
(2004). The PCR control was obtained from the Division
of Veterinary Public Health, ICAR-IVRI.

Direct PCR assay

Genomic DNA was isolated directly from 314 faecal
samples from captive wildlife using QlAamp DNA Stool 500 bp F*===SEtH bp
Mini Kit. The extracted DNA was subjected to PCR as v
described by Lintoret al. (1997) by employing a primer 300 bp
that co-identifie<C. jgjuni andC. coli based on their 16S
rRNA gene sequences. 100 bp
Molecular diversity analysis by 16S rRNA gene
sequencing

The 16S rRNA gene was amplified by PCR with self
designed prlrmers’ (F 5'TAC GGG AGG CAG CAG TRG jejuni andCampylobacter coli. Lane M: 100 bp to 1.5 kb DNA
GGA ATA3’, RS WCA TCG TTT A.SG GCG TGG ladder. Lane 1: Positive controC( coli-391 bp), Lane 2:
ACT ACC3’). Sequencing of the amplified 16S rRNA Positive control €. jejuni-331 bp), Lanes 3-5C. jejuni from
gene of theCampylobacter isolates was carried out and samples, and Lane 6: Negative control
analyzed using Gene Tool, DNA Star, Chromas Lite and
MEGA software (version 5.0) for multiple sequence The overall prevalence rate Gf jgjuni andC. coli in
alignment, percent identity and phylogenetic tree captive wild birds was found to be 2.94% (3/102) and
construction. Percent identity and divergence were0%, respectively. The thre€. jejuni isolates were

Fig. 1: Multiplex PCR for the identification ofampylobacter

analyzed using MEGALIGN in DNA star. recovered from three different species of wild birds,
namely, silver pheasant, lady amherest pheasant and
Results saras crane. Based on cultural isolation, group-wise and

zoo-wise (sampling area) distributions@dimpyl obacter

Out of the 370 samples obtained from different areshown in Tables 2 and 3, respectively. Pearson’s Chi-
sources of wildlife, care takers, food and water screenedquare and Fisher’s exact tests showed that the isolation
for the presence o€ampylobacter spp., three (0.8%) rate of Campylobacter among different groups and
samples yielded characteristic bacterial colonies ondifferent zoos were not statistically significant (P>0.15
mCCDA plates after 48 h of incubation, revealing and P>0.79, respectively).
characteristic Gram-negative, spiral or S shaped Based on direct PCR assay (Fig. 2), the occurrence of
morphology and typical corkscrew motility, as observed Campylobacter was found to be 4.77% (15/314). Eight
by the hanging drop method. Biochemical testing positive samples were detected from wild birds (8/102,
showed all the isolates to be positive for catalase,7.84%), five from wild non-ruminants (5/86, 5.81%) and
oxidase, nitrate and indoxyl acetate hydrolysis. None oftwo from wild ruminants (2/126, 1.58%) including the
the isolates revealed positive reactions for ureasesamples that were already detected as positive from
activity. All three isolates were identified & jgjuni cultural isolation. The eight positive birds detected by
based on multiplex PCR assay targeting the lipid genedirect PCR were a golden pheasant, two silver pheasants,
IpxA (Fig. 1) and hippurate hydrolysis test, and all were @ lady amherest pheasant, an Indian pea fowl, a saras
found to be sensitive to nalidixic acid and resistant tocrane and two ostriches. The five non-ruminants which
cephalothin. All threeC. jegjuni isolates were obtained Wwere detected positive by direct PCR were a leopard,
from captive wild birds, and no isolate was recoveredthree striped hyenas and a jackal. The two ruminants

Table 2: Group-wise distribution o€ampylobacter

S. No. Group No. of samples screened No. positive (%)
1 Captive wild ruminants 126 0
2 Captive wild non-ruminants 86 0
3 Captive wild birds 102 3 (2.94%)
4 Care takers 30 0
5 Food and water 26 0
Total 370 3 (0.81%)
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Table 3: Zoo-wise distribution o€ampylobacter

S. No. Place of study No. of samples screened No. positive (%)
1 Nainital zoo 118 2 (1.69%)
2 Kanpur zoo 167 1 (0.59%)
3 IVRI deer par 41 0
4 PGRIAS ostrich enclosure 44 0
Total 370 3 (0.81%)
which were detected positive by direct PCR were an SRR i dhidien

KFT02355.1- USA Amenican Crow

Indian hog deer and a Himalayan blue sheep. Positive F ks Hiren sbid

DNA samples were subjected to multiplex PCR for
species identification and all the 15 samples were found
to beC. jguni.

(19244 1- Denmark Human gastnc biopsy
B 1:240380.1-Tawan Human blood

NR 117760.1- Germany Human stod
EF138573.1- Indiz Poulry intestme
GOIETETS A~ Aushls

KJTTTT22.1- India Mutton
KJTTTT281- India Chicken

4 KTOIO2B3KECR3

& ¥TOOE21SNLAFZ

A KTDOSZ1BNSPT
B KTTTZSN- bndis cate Beces

Fig. 3: Phylogenetic tree dfampylobacter jejuni isolates with
the GenBank accession numbers

Percent denty
23]

1 BT |92 1 KSCRs
2 15 I3 2 Nemr

Fig. 2: Direct PCR assay to detect gerampylobacter (C. 3 05 ‘ 0.7 ,... 3 _ NLAP2
jejuni/C. coli). Lane M: 100 bp to 1.5 kb DNA ladder. Lane 1: 1 ) 3

Positive control €. coli), Lanes 2-6: Positive sample€. (
jejuni/C. coli), and Lane 7: Negative control

Divergence

All the threeC. jguni isolates (NSP7- Nainital zoo
silver pheasant 7, NLAP2- Nainital zoo lady amherestFig. 4: Percent identity and divergence Gampylobacter
pheasant 2, and KSCR3- Kanpur zoo saras crane 3)guni isolates
evolved from the same node, and the isolate NSP7
clustered with an already repo_rtetIamponbacter Discussion
sequence of cattle faeces from India. Moreover, all three
isolates clustered away from all the other reported )
sequences from various sources as indicated in the Animals kept at the zoo have been reported to be
phylogenetic tree (Fig. 3). Analysis of sequences in the@ssociated with bacterial infections and major health
DNA Star of the three isolates indicated the percen»[hazards, as their excretions can result in environmental
identity among the isolates to be 96.7 to 98.3%, wherea§Ontamination leading to morbidity and mortality of
the divergence was from 0.5 to 1.5 (Fig. 4). If isolates aredther animals as well as significant economic losses for
numbered as 1, 2, 3 (1 being KSCR3 from Kanpur zoothe zoo. The aim of the present study was to determine
saras crane 3, 2 being NSP7 from Nainital zoo silverth® occurrence ofCampylobacter amongst captive
pheasant 7 and 3 being NLAP2 from Nainital zoo |adyW|IdI|fe, their food and water and their caretakers.
amherest pheasant), the percent identity between 1 and 2, N the present study, based on cultural isolation, the
1 and 3, and 2 and 3 were found to be 96.7, 97.2 an@verall prevalence rate @ampylobacter was found to
98.3, respectively. The divergence between 1 and 2, € 0.8% (3/370). For captive wild birds this rate was
and 3 and 2 and 3 were 1.5, 0.5 and 0.7, respectively.2-94%_ (3/102). Thre€. jgjuni isolates were recovered
Nucleotide sequences were deposited in the GenBanfrom silver pheasants, lady amherest pheasants_and_saras
with the accession numbers KT000289, KT005218 andcranes, which appears to be reported for the first time,
KT005219 using the National Centre for Biotechnology based on the available literature and to the best of our

Information (NCBI, Bethsda, MD) Bankit submission knowledge. Our findings were in agreement with the
tool (http:/Aww3.ncbi.nim.nih.gov). observations of earlier researchers regarding the
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incidence and prevalence Gampylobacter in wild birds silver pheasants for the first time in the world. The
(Adesiyunet al., 1998a, b; Waldenstromat al., 2002; sensitivity of the culture method may be lower than that
Hollambyet al., 2003; Hoaret al., 2007). Adesiyuret al. of DNA-based detection protocols due to sublethally
(1998b) reported a 2.5% prevalence @fjejuni from injured or viable non-culturable cells in clinical
birds in the Emperor Valley Zoo, Trinidad. In a study materials. The low isolation rate may also be due to
conducted on the wildlife of livestock farms, the overall organisms that were not shed at the time of sampling.
prevalence was found to be 4.79% (Sigpwl., 2012), Being fastidious organisms that require microaerophilic
with isolates found only in wild birds, a finding which is conditions and capnophilic environments to survive,
in harmony with our study. In other studies, much higher Campylobacter spp. may resort to viable but non-
prevalence rates (9 to 60%) have been reportecculturable forms if they were in adverse or stress
(Kapperudet al., 1983; Itoet al., 1988; Yogasundrangt conditions. Similar to our study, other researchers have
al., 1989; Collest al., 2008; Kelleret al., 2011; Haldet also demonstrated the superior efficacy of PCR in the
al., 2016). Such variation may be due to the differencesdetection ofCampylobacter from faecal samples which
between the habitats and habits of free living, migratingwere previously declared negative by selective cultural
and captive wild life. Since our study population was of and biochemical tests (Singhal., 2011).
captive nature, the prevalence Gampylobacter was In conclusion, the present study reports the
found to be less as compared to the above mentionegrevalence rate aampylobacter to be 2.94% in captive
studies. Birds are usually considered to be the reservoiwild birds (based on isolation) while no isolate was
of Campylobacter since the growth temperature range of recovered from captive wild ruminants, non-ruminants,
these bacteria fits the body temperature of birds rathecare takers, and food and water samples. However, based
than that of mammals (Dhanefal., 2011). To correctly on direct PCR assay, the occurrence rate of the
assess the impact of wild birds oGampylobacter Campylobacter spp. was found to be 4.77%. The
epidemiology, it is essential to take into account theisolation of C. jeguni from silver pheasants, lady
ecology of each bird species, i.e., its feeding habits,amherest pheasant sand saras cranes were reported for
habitat preferences, migration patterns, life span, etcthe first time in the world. We suggest that in order to
Adesiyunet al. (1998a) reported less than 1% prevalencediscover the prevalence, magnitude and importance of
of Campylobacter spp., among 291 free-ranging Campylobacter infections in wildlife, extensive
mammals. Hollamby et al. (2003) recorded 0% epidemiological studies be carried out with larger
prevalence in peafowls. samples and a variety of wildlife enclosures, free-range
In the present study, no isolate was recovered fromwildlife and different geographical areas.
captive wild ruminants, non-ruminants, care takers, and
food and water samples. Rose®l. (1983) reported that ~ Acknowledgements
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