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INTRODUCTION

C. difficile is mostly isolated from hospitalized patients, but it is an ubiquitous bacterium and has been detected in different environments (Al Saif and Brazier, 1996; Baverud et al., 2003;
Gamboa et al., 2005; Simango, 2006; Zidaric et al., 2010; Romano et al., 2012; Steyer et al., 2015). The aim of this study was to compare several approaches and to optimize a method to
obtain the highest variety of C. difficile genotypes from environment using waste water treatment plant effluent (WWTP) and soil as model samples.

MATERIALS AND METHODS

For isolation of C. difficile from WWTP effluent four methods were tested. All included
filtration through a 0.2-µm pore size membrane filter (Whatman) but differed in sample
volume and combination of temperature or alcohol shock used during the entire procedure
(Fig. 1).
For isolation of C. difficile from soil samples different methods were tested. Samples were first
resuspended and then treated with different approaches such as temperature shock, culturing
in different enrichment medium, alcohol shock, serial dilution and culturing on selective
medium, but with limited success. Subsequently, method where soil sample is resuspended
and the suspension is treated as previously described for water sample was adopted.
Additionally, resuspended soil samples were either processed immediately or incubated for
seven days before further processing (soaking process).
C. difficile was confirmed by detection of molecular marker cdd3 and characterized by
toxinotyping (Rupnik et al., 1998), and PCR ribotyping (Bidet et al., 1999).

RESULTS AND DISCUSSION

C. difficile was isolated from all WWTP effluents and with almost all methods
(Table 1). But, the highest PCR ribotype variability (7-13 ribotypes per sample)
was obtained with method: 50 ml of the sample, temperature shock, filtration,
filter is placed on chromIDTM C. difficile agar and colonies are directly picked from
the filter.
Since different methods tested for isolation of C. difficile from soil gave poor
results, method described for water samples was adopted with previous soil
resuspension with two approaches (with and without soaking). Out of 79 tested
soil samples 29 were positive for C. difficile. Out of 29 C. difficile positive samples
15 (51,7 %) were positive only with approach without prior soaking, 4 (13,8 %)
were positive only with soaking and 10 (34,5 %) samples were positive with both
approaches. Furthermore, in 4 out of 10 samples that were positive with both
methods, different PCR ribotypes were obtained with one or another method.
Hence, neither of both procedures was found to be superior over the other and
according to these results we currently use both approaches in parallel for C.
difficile isolation from soil samples.
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Figure 1: Schematic presentation of different methods used for isolation of C. difficile from WWTP effluent and 
isolated ribotypes. A = alcohol shock; T = temprature shock
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Figure 2: Schematic presentation of different methods used for isolation of C. difficile from soil

T-A- T-A+ T+A- T+A+

Sample 1 (100 ml) 4

Sample 1 (90 ml) 1

Sample 1 (30 ml) 4 2

Sample 1 (50 ml) 7

Sample 2 (90 ml) 3

Sample 2 (30 ml) 6 1

Sample 3 (50 ml) 7 0 7 0

Sample 4 (50 ml) 5 and 5* 0 11 and 13* 1

Table 1: Number of different PCR ribotypes isolated by combination of temperature (T) and alcohol (A) shock 
from different volumes of WWTP efluents

*The sample was processed in duplicate

Without soaking With soaking

N of positive samples 25 14

N of positive samples (with one 

method)
15 4

N of positive samples (with both 

methods)
10

N of positive samples 29

Total N of samples tested 79

Table 2: Comparison of two methods for detection of C. difficile in soil 
samples (without and with soaking)
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Figure 3: Bacterial growth on filters,
incubated on ChromID C. difficile
plates


