Detection of Vibrio cholerae O1 in animal stools collected
in rural areas of the Limpopo Province
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Abstract
Vibrio cholerae (V. cholerae), the causative agent of cholera, has been responsible for various outbreaks worldwide and
may be associated with animal faeces. In an attempt to understand the occurrence of this organism in the environment,
230 faecal samples were collected from pigs, chickens, goats, donkeys, cows and pigeons in rural areas of the Limpopo
Province. Bacterial DNA was extracted from the faecal samples using a guanidium thiocyanate-based method. The DNA
was screened for the presence of the sodB, rfb, FlaE, 16S rRNA and ctxA genes associated with V. cholerae, V. cholerae O1,
V. cholerae O139 using 2 multiplex polymerase chain reactions (m-PCR). The V. cholerae sodB gene was detected in 74
of the 230 samples tested. Detection rates for the faecal samples obtained from individual species were as follows: cows
(55/74), chickens (8/74), goats (2/74), donkeys (4/74), pigs (3/74) and pigeons (2/74). V. cholerae O1 was detected in (17/74)
cow and (3/74) chicken samples, of which (9/17) cow samples and (3/3) chicken samples tested positive for toxigenic
V. cholerae O1. The presence of this organism in faecal samples, taken close to water sources used by the villagers, raises
the possibility that the causative V. cholerae O1 strain of the most recent outbreak in South Africa was present in the area
6 months prior to the outbreak.
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Introduction
Cholera, caused by Vibrio cholerae, is a severe epidemic diarrhoeal disease which continues to devastate many developing
countries where socioeconomic conditions are poor, sanitary
systems and public hygiene are rudimentary, and safe drinking
water is not available (Chen et al., 2007; Theron et al., 2000;
Hunter, 1997). In rural areas of most developing countries
people still use water from communal sources for domestic
purposes. The sources may be unimproved (hand-dug wells,
unprotected springs, rivers), with low and seasonal flow rates,
or improved sources (public taps, borehole or pumps, protected
wells, protected springs or harvested rainwater) (Gundry et al.,
2006). Nevondo and Cloete (1999) reported that rivers in most
rural areas of South Africa become polluted due to upstream
activities such as washing clothes, bathing and animal activities and due to lack of sanitation.
V. cholerae has been isolated from surface water (Fraga et
al., 2007; Percival et al., 2004) and the occurrence of V. chole
rae in water sources can be linked to faecal pollution (Cox et
al., 2005). Domestic and farm animals have been shown to be
carriers of V. cholerae strains, contributing to their sustained
presence in the area (Visser et al., 1999; Sanyal et al., 1974).
Among the 193 currently recognised O serogroups of V. chole
rae, only O1 and O139 have caused epidemics of cholera (Fraga
et al., 2007). More than 95% of the strains belonging to serogroups O1 and O139 produce the cholera toxin (CT), which is
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central to the disease process (Chakraborty et al., 2000). Lipp
et al. (2003) reported that 2 genes, rfb and wbe, are associated
with the synthesis of the O-antigen in V. cholerae O1 and
V. cholerae O139 and can be used to distinguish the 2 serogroups from each other. The genes coding for the cholera toxin
can also be used to distinguish between toxigenic and nontoxigenic V. cholerae.
The polymerase chain reaction (PCR) is a rapid, oligo
nucleotide primer-directed in vitro method for replicating
defined DNA sequences from target organisms (Brasher et al.,
1998). PCR primers have been reported that allow for specific
detection of a range of targets that include species-, serogroupand virulence-specific genes. As a consequence of the speed,
specificity and sensitivity of PCR, the procedure has become
one of the most widely-used assays for direct detection of
low levels of pathogenic microbes in environmental samples
(Theron and Cloete, 2004). PCR is not dependent on the culturability of bacteria, and requires no additional conformational
steps (Mumy and Findlay, 2004), leading to a significant
decrease in sample analysis time.
The present study investigated the occurrence of Vibrio
cholerae in animal faecal samples collected in rural areas in
the Vhembe region of the Limpopo Province in South Africa
using 2 multiplex PCRs.

Material and methods
Bacterial strains
The bacterial strains used during this study were obtained
from the National Health Laboratory Services (NHLS) of
South Africa, American Type Culture Collection (ATCC) and
National Collection of Type Cultures (NCTC). All the bacterial
strains were stored at -70°C in MicrobankTM cryovials (Pro-Lab
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