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bacterial pathogens from diarrhoeal human faecal samples
using a novel stool collection kit
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Abstract
Bacterial pathogens such as Escherichia coli, Salmonella-, Shigella- and Vibrio species are known to be common causative agents for diarrhoeal disease in humans. This study aimed to develop a culture-independent PCR assay for the detection of bacterial pathogens present in human faecal samples collected using a less intrusive faecal collection technique,
the Bio-wipe kit. A multiplex-PCR (m-PCR) was optimised targeting the E. coli mdh gene, the Salmonella IpaB gene, the
Vibrio sodB gene, and the Ial and IpaH genes present in entero-invasive E. coli and Shigella spp. The influence of the DNA
extraction method, and sensitivity and specificity of the m-PCR and the Bio-wipe storage conditions on the detection of the
bacterial pathogens was investigated. A guanidium thiocyanate DNA extraction method used with laboratory-prepared spin
columns could successfully extract DNA from 93% of the samples analysed. The m-PCR could successfully identify and
differentiate between the various pathogens tested and was specific for the selected pathogens. Faecal matter was successfully recovered from used Bio-wipes and the bacterial DNA could be detected from these samples at concentrations of 10
cfu. Bacterial DNA could be recovered from the Bio-wipes 5 to 10 d after use when the Bio-wipes were stored at 30°C and
14 d after usage when stored at ambient temperature. Thus the Bio-wipe kit, along with the m-PCR, can be used for collection and detection of bacterial pathogens during outbreaks and in rural settings.
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Introduction
The human intestinal tract is home to a complex community of
microbial species which serve as markers of gastro-intestinal
health (Zhang et al., 2006). The occurrence and distribution
of bacterial pathogens causing diarrhoea in humans has been
shown in various studies (Reyes et al., 2009). Bando et al.
(2009) reported that a high incidence of infantile diarrhoea is
associated with atypical enteropathogenic E. coli (EPEC); in
addition, data published by Khan et al. (2008) indicated that
Vibrio cholerae, Shigella and Salmonella spp. are commonly
associated with neonatal diarrhoea in Bangladesh.
The approach commonly used for the identification and
detection of these pathogens is based on either bacterial isolate
characterisation or the presence of pathogens in a mixed sample
(Dedeić-Ljubović et al., 2009; Estrada-Garcia et al., 2009;
Silva et al., 2008). The first problem encountered with isolate
characterisation, as reported by many researchers, is the underdetection of the causative agent due to the typically small
number of bacterial colonies tested per sample (Galbadage et
al., 2009; Jafari et al., 2009; Ajjampur et al., 2008). A second
problem is the inaccessibility of laboratories to rural clinics,
preventing the efficient isolation and detection of bacterial
pathogens.
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The detection of pathogens within mixed samples has
become the preferred identification route and many studies
employ molecular techniques such as the polymerase chain
reaction (PCR), which identifies the causative agents of diarrhoeal disease (Ram et al., 2009; Usein et al., 2009; Ajjampur
et al., 2008; Meraz et al., 2008). PCR techniques are cultureindependent therefore the samples collected can be stored for
longer periods prior to analysis while the bacterial pathogens
can still be detected.
The problem encountered, especially in rural areas, is the
collection and storage of samples. Faecal samples from infected
individuals are typically collected in sterile universal containers or with rectal swabs, especially in rural areas where no clinics or hospitals are available. The collection of faecal samples
can negatively influence the diagnosis and monitoring of diarrhoea due to factors such as delays in obtaining samples from
individuals and refusal of individuals, due to their ethnic and
social beliefs, to provide faecal matter (Duncker et al., 2007).
To improve the faecal collection technique, a new method,
termed the Bio-wipe kit, was obtained from the American
Centre for Disease Control through Prof. Mark Sobsey. The
Bio-wipe is used in the same manner as toilet paper making
it a less intrusive collection technique. The aim of this study
was to test the Bio-wipe kit, combined with PCR, for the collection of faecal samples from individuals and detection of
diarrhoeal pathogens. This was achieved by evaluating 3 DNA
isolation methods to determine their relative efficiency and
DNA yield, developing and optimising a single multiplex PCR
assay to detect housekeeping and/or virulence genes for E. coli,
Salmonella, Shigella and V. cholerae species, and, lastly, determining the influence of storage conditions on bacterial DNA
purified from faecal matter collected onto the Bio-wipe.
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