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Summary

This study was designed to evaluate the occurren€®asfridium difficile in both broiler chicken farms and packed chicken
parts sold at market places in Mashhad, the second most popular Islgminggk city after Mecca in northeastern Iran. The fresh
faecal samples were obtained from broiler farms, while the chickeispvere purchased from retail outlets across the city at market
places and samples were obtained from the necks, thighs, and wingelddive culture was used for isolation®fdifficile. Out
of 40 pooled fresh faecal ai® packed chicken samples, 14 (35%) and 10 (15.3%) samples ogtieg) respectively. Some of the
C. difficile isolates from chickens packs (7 out of I0%) and faecal samples (5 out of B&%) were detected as toxigenic (A, B
and binary toxins) using molecular identification. From 14 isolates ofaheaf samples, five isolates were tcdA and tcdB positive,
and none was binary toxin positive. The results of the present stigdgst that broiler chickens are a potential sour€e difficile,
which may infect humans through contact or consumption of chiokest, although the significance of food contamination is
entirely unclear, the role of poultry products as a potential source offéction should be investigated.
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Introduction Materials and Methods

Clogtridium difficile is an important enteropathogen Samples collecting
in humans and some other animal species. Recently, In 2014, a total of 105 samples were collected which
changes in the epidemiology @&. difficile infection  included 40 pooled fresh faecal samples (five individual
(CDI) in people and the severity of the disease associatedamples froma different location in each house (each
with toxigenicC. difficile appear to be increasing. Such house was divided into five approximately equal sectors
increases may be due to the emergence of a new strain and each pooled sample represents one house in the
toxigenicC. difficile (ribotype 027/NAP1/toxinotype Ill)  farm) from15 flocks (with one to three house/farm) with
that exhibits increased levels of resistance, virulence, anéverage population of 20000 birds/flock, 30 to 45-day-
toxin production (McDonaldet al., 2005) Various old broiler chickens) and 65 chicken packed portions
strains ofC. difficile, including NAP1, toxin type lll, can  (necks, thighs, and wings) from various meat markets in
be isolated from food animals and meat (Songer anchortheastern Iran.
Anderson, 2006 Weeseet al., 2009). However, the To isolateC. difficile strains, equal volumes of faecal
dominant strains from food animals are ribotype samples were mixed with 96% ethanol (v/v); after
078/NAP7-8/toxinotype V strains (Jung al., 2010) incubation for 30 min at room temperature, all the
Because food animals can be colonized(ydifficile, samples were cultured on the selective Columbia agar
and the bacterium has been isolated from retail meats angupplemented with 5% sheep blood (Merck, Germany)
poultry, some researchers speculate @adifficile is a and cefoxitin-cycloserine egg yolk agar (CCEY
food-associated organism and the consumption ofHiMedia, India). These plates were incubated
contaminated meat or even the exposure to theanaerobically at 37°C for 48-72 h (Pitugtal., 2002).
contaminated faecal material could be responsible for the A total of 65 chicken neck, thighs and wings (3 necks
increased community-associated CDI (Songer andand 3 wings in one pack were considered as one sample)
Anderson, 2006Junget al., 201Q Harveyet al., 2011a  were purchased from retail stores in different regions of
b). Mashhad. Samples were shipped immediately to our

No data has yet been available in chickens as a sourcgboratory in sterile packages of ice and were processed
of C. difficile contamination in Iran. Here, we have within the 24 h of receipt. The sample pieces were added
determined the occurrence and characteristicsCof to 50 ml phosphate-buffered saline (PBS) and were
difficile in retail chicken meat and faecal samples of themassaged thoroughly, then were placed on the shaker for
broilers in northeastern Iran. 10 min. After the alcoholic shock, one hundred
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microliters was then inoculated onto the selective (Viscidi et al., 1981; Bartlett, 1992). Recentl\C.
Columbia agar supplemented with 5% sheep blooddifficile has been isolated from foods in the developed
(Merck, Germany) and cefoxitin-cycloserine egg yolk countries (Gould and Limbago, 2010), however there are
agar (CCEY HiMedia, India) Identification of C. few reports from developing countries, especially Middle
difficile was based on the morphological characteristicsEast region.
including the shape of the colony and Gram staining In the present study, 22.8% of the total samples, in
appearance with typical spore and horse-manurewhich 10/65 (15.3%) belonged to packed chicken
(Fedorko and Williams, 1997). Two or three passagesportions and 14/40 (35%) pooled faecal samples Were
were conducted to obtain a pure culture. Referencedifficile positive, using conventional culture method and
strains of C. difficile (kindly which were provided by confirmation by PCR assay. In our study, the
Research Center of Gastroenterology and Liver Diseasesconfirmation was performed by using a PCR assay which
Shahid Beheshti University, Tehran, Iran) were used agargeted genus-specific 16S rDNA. In studies from
positive controls. For DNA extraction, a single colony of Zimbabwe, approximately the same contamination rate
each positive sample was processed using commerciadf C. difficile was reported (17-29%) from chicken
DNA extraction kit (Bioneer, South Korea) according to faeces samples (Simango, 2006; Simango and
manufacturer instruction. Mwakurudza, 2008).
According to Weeseet al. (2010), and Guran and

Typmg by mu|tip|ex and Sing|e p0|ymerase Ilhak (2015),C. difficile was isolated from 12.8% and
chain reaction (PCR) 8.06% of chicken portions, respectively. Based on our

A 5-plex PCR was performed for the detection of 'esults and the result of other studies, it may be
tcdA (toxin A), tcdB (toxin B), cdtA, cdtB (binary toxin) suggested that poultry meat contamination is originated

and 16S rDNA based on Perssaral. (2008) The tedC I the faecal materialClostridium difficile was isolated
analysis was performed based on Antikaingnal. from faecal samples in 62% of the chickens from a single
(2009). Polymerase chain reaction products werePoultry farm in Slovenia (Zidariet al., 2008). Harveyet
fractionated by electrophoresis on 1.5% agarose gels, an@l- (2011a) reporte€. difficile was obtained from 2.3%
the target was detected by staining ethidium bromide andf faécal samples from marketed age broilers, and 12.5%
UV transillumination. DNA molecular weight marker from poultry meat samples. The results of the present

100 bp (Dena Zist Asia, Iran) was used as molecularstudy are in agreement with other published repofts
weight markers. poultry meat contamination (range = 8-15%), however,

the faecal contamination rate in our study is, higher than
in other reports that could be due gool sampling or
different shedding age.
. _ Pathogenic strains ofC. difficile produce TcdA
_Accord'ng to the data achieved from 105 Sampl‘:‘\s(enterotoxin) andor TcdB (cytotoxin) encoded by tcdA
which ~ were analyzed based on conventional ynq tcdB, respectively. Several strains were shown to
bacteriological methods and confirmed by 16S rRNA parbor the genes encoding the binary toxin CDT,
species-specific PCR, 24 (23.8%) samples were deteCteprressed from the cdtA (enzymatic component) and
as positive. From 40 pooled fresh faecal samples, 14.4ig (binding component) operon (Popeffal., 1988:
(35%) wereC. difficile positive, from these isolates, five Dupuy et al., 2008). ThereforefcdA, tcdB, cdtA, and
(36%) were tcdA and tcdB positive but none of them c4iB were investigated in the present study, as they were
were binary toxin positive (Table 1). Out of 65 packed onsidered the most common genes for toxin typing of
chicken samples, 10 (15.3%) samples were positive foic  gifficile. The results showed that 36% of faecal
C. difficile. 7 (10.7%) samples were tcdA and t€dB jsq|ates werdcdA™ andtcdB*, whereas in packed chicken
positive, one sample had only showen harboring tcdA,jsp|ates, 50% harbored the same toxins and one isolate

and two (3%) of them were binary toxin positive. The \yastcda* andtcdB™. Only in two packed chicken isolates

Results

details are provided in Table (20%) was the binary toxin detectedcdA’, tcdB*,
_ _ cdtA’cdtB). Based on Weeset al. (2010) all of the
Discussion isolates from chicken portions (12.8%) possessed genes

encoding toxins AB, and CDT. Although isolates could
It has been reported that less than 5% of the adult®e typed by PCR ribotyping as it has already been
and approximately 29% of neonates were infecteth wit described by Bidegt al. (1999), similar to our study,
C. difficile, in which most cases show no symptoms genes encoding production of toxins #dA) and B

Table 1: Prevalence of different patterns of toxin-related genes in this study tagedportion to all samples

Gene’s profile

Samples 16s DNA, tcdA*, 16s DNA, tcdA*, 16s DNA, tcdA*, 16s DNA, 16s DNA, 16s DNA, Total
tcdB*, tcdC* (139 bp),  tcdB*, tcdC* (85 bp),  tcdB*, tcdC* (85 bp),  tcdA, tcdB', tcdA", tcdB, tcdA, tcdB,
CtdAB CtdAB’ CtdAB* tcdC, ctdAB”  tcdC’, ctdAB  tcdC', ctdAB’
Faecal 3 (7.5%) 2 (5%) 0 8 (20%) 0 1 (2.5%) 14/40 (35%)
Packed chicken 5 (7.67%) 0 2 (3.06%) 2 (3.06%) 1 (1.53%) 0 10/65 (15.3%)
Total 8 (7.6%) 2 (1.9%) 2 (1.9%) 10 (9.5%) 1 (0.95%) 1(0.95%)  24/105 (22.8%)
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(tcdB) has been evaluated using PCR by othercolonizes the human intestinal tract in 3% of healthy
researchers (Kat@t al., 1998; Lemeeet al., 2004). adults and up to 80% of healthy newborns and infants
Based on our findings, four of the 2 difficile strains  (Viscidi et al., 1981; Bartlett, 1992).
(16.6%) were tcdA, tcdB positive, and cdtAB toxin The results of the present study suggest that broiler
genes which were classified as ribotype 078. Contrary tochickens are considered a potential sourc€.dfifficile,
studies on other food animals and food sources, ouwhich may infect humans through contact or
results showed that this ribotype was not predominant inconsumption of the chicken meat, especially because of
poultry (Indraet al., 2008; Songekt al., 2009; Curryet the presence of the strains harboring A and B toxins in
al., 2012). this study.

In addition, detection of CDT (binary toxin) genes
has been performed using PCR targeting cdtB, theAcknowIedgements
binding component of (Stublesal., 1999)C. difficile. In
the present study, we used multiplex PCR which has

targeted both cdtA and cdtB. In the present study, 14/40 We woqld like to thank Mr. A. Kargar for .h'.s
) e assistance in the Laboratory of Department of Clinical
(35%) of faecal samples were determinedCaslifficile ; . . .
; . : ., Sciences, Faculty of Veterinary Medicine, Ferdowsi
using conventional and molecular methods, in which

5/14 (35.7%) of them were toxigenic. We have detectedUmversny of Mashhad. This research was supported by a

C. difficile in 10/65 (15.3%) of packed chicken samples, rantin-Aid for Scientific Research from the Research
P Council of the Ferdowsi University of Mashhad (No.

and the compelling finding was the fact that 7/10 (70%)

. o 16139).
of the isolates showed a toxigenic pattern.
Some studies have detected increasing levetsdof . .

and tedd productionat the same time, and some have Conflict of interest

found a high variability in toxin expression levels among

hypervirulentC. difficile strains with a mutation itcdC No competing financial interests exist.
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