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Clostridium difficile in a farrowing pen
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Abstract

Clostridium difficile is an important cause of enteric disease in humans. In pigs Clostridium difficile can cause neonatal
enteritis and can be isolated from faeces from diseased and healthy animals. According fo recent research, isolates from
humans and animals show genetic and phenotypic overlap. In The Netherlands, strains isolated from diseased piglets
were indistinguishable from strains isolated from Dutch patients. These strains belonged to ribotype 078. Because pigs
can either be clinical hosts and/or may be a possible reservoir more understanding of the epidemiology of Clostridium
difficile among pigs is needed. The objectives of this study were to specify whether, how and when newborn piglefs gef
infected by Clostridium difficile for the first time. With this infention, six sows, their farrowing crates and litters (71 piglets)
at one farm were sampled around the day of birth of the piglets. Within 48 hours after birth, all sampled 71 piglets ot
the farm became positive for Clostridium difficile ribotype 078. Moreover, all sows became positive within 113 hours
after birth of the piglets and the farowing crates were intermittently positive during the sampling period. This research
shows that the sow, the farrowing crate, the air and the teats of the sow are possible transmission routes of Clostridium
difficile ribotype 078.This information might help to advise farmers on taking measures against Clostridium difficile
infections in neonatal piglets.

Introduction

Clostridium difficile (CD) is an anaerobic Gram-positive, sporeforming bacterium. It is widely distributed and can be found
in soil, water, infestinal fracts of animals, and even on meat CD has been found in a wide variety of animal species e.g.
pigs, calves, dogs, horses, ostriches, elephants, ratites, cats and mice.

Isolation by culturing and toxin defection are the main methods used in the laboratory for diagnosis of CD associated
disease (CDAD). For typing of CD various techniques are used, as PCR ribotyping, pulsed-field gel electrophoresis and
foxinotyping (Weese, 2010). Using PCR-ribotyping, CD can be divided in more than 300 different ribotypes.

In piglets, an infection with CD can cause neonatal enteritis. Pigs, 1-7 days old, are affected and may show diarrhoea,
although, some pigs are obstipated. (Songer ef al., 2006) The CD ribotype mostly found in neonatal piglets in The
Netherlands is ribotype 078 (Keessen et al., 2010).

Debast et al. (2009) isolated CD ribotype 078 strains from diseased piglets from two Dutch pigbreeding farms with
problems of neonatal diarthoea and from Dutch human patients. The ribotype 078 strains were indistinguishable.
Therefore a common origin of human and animal sfrains could be considered.

Because pigs can be either clinical hosts of CD and/or possible reservoirs for humans, more understanding of the epide-
miology of CD among pigs is needed. The objective of this study was to determine how soon after birth, CD ribotype
078 could be isolated from newborn piglefs. In addition, the newborn’s environment, e.g. sows and farrowing crafes,
were sampled for CD to determine by which routes piglets get infected.

Materials and methods

Sampling

The research was conducted at a Dutch pig breeding farm with 200 sows, where Clostridium difficile ribotype 078 was
known fo be present. Sows, the environment and piglets (normally bomn or affer caesarean section] were sampled.
Sampling before and after normal parturition: af the moment the sows (6) entered their farrowing crate, approximately one
week before parturition, a stool sample of the sow and a sample of the farowing crate were collected. Within 15 hours
affer birth of the piglefs, the sow, its environment and the neonatal piglets were sampled. A rectal stool sample was faken
of the sow, the environment was sampled using electrostatic cloths and piglets were sampled using rectal swabs. All 72
piglets from these ¢ litters got an ear tag and were monitored for illness, as diarrhoea, during the sampling period.
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Subsequently, the newborn piglets, the sow and the environment were sampled once a day unfil Clostridium difficile was
defected. The feats of the sow and the ambient air of the farrowing compartment were infrequently sampled.

Another six sows and their environment were sampled before delivery; their piglets were not monitored, because first
samples of the newborn piglets could not be taken within 15 hours post partum. Sampling is described in Hopman et al,

2011.

Culturing

All rectal and environment samples were cultured for CD using an enrichment broth as described by Rodriguez-Palacios
et al. (2007). After enrichment in Clostridium difficile moxalactam no®oxacin (CDMN) broth (broth produced by
Mediaproducts, The Netherlands), the culture broth was homogenized and two ml was transferred into a sterile tube. The
broth was mixed with two ml 96% ethanol and left at room temperature for >60 minutes (alcohol shock to select for
bacterial spores|. After centrifugation (4000 x g for 10 min), the supernatant was discarded and the sediment was plated
onto commercially-prepared Clostridium difficile agar (Clostridium difficile agar (CLO agar), Biomérieux). These culture
plates were incubated anaerobically, using gaspaks (GasPak EZ Anaerobe Container Systfem Sachets, BD) and anaero-
bic jars, at 37 oC for at least 48 hours.

Colonies characteristic for CD were idenfified by morphological criteria, the characteristic horse-manure odour and
Gramsstaining. Confirmation of identification of CD was done at the University Medical Center in Leiden. Genetic
identification of CD was done by an in-house PCR for the presence of the gene encoding glutamate dehydrogenase (gluD)
specific for CD. All strains were further investigated by PCR-ribotyping

Results
Presence of Clostridium difficile 078 in sows anfe en post partum, piglets and the farrowing crate ante partum are

described in table 1.

Table 1

Presence of Clostridium difficile ribotype 078 in sows, her individual farrowing crate and her piglets
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a [} CD 078 not found after culturing, b (p.p.) post partum, ¢ (nd) not done, d (+) CD 078 found affer culturing, e one piglet died
On feats of two sows, Clostridium difficile 078 was found ante partum. All samples of the teats taken post partum, were positive for CD 0/8. Ante
partum the air had been sampled in one farrowing pen and was found to be positive for CD 078. All air samples of the farrowing pens, taken post

partum, were positive for CD 078 at the moment of sampling.

Discussion and conclusion

This study demonstrated that all sampled newborn piglets, irrespective of the presence of diarthoea, got infected with CD
ribotype 078 within two days affer birth. Within this herd, just one ribotype, CD 078, was isolated, not only from neo-
natal piglets, but also from sows, ambient airsamples, and from the environment of the piglets. CD seems to be able o
spread easily between sows, piglets and the environment. In the present study, only one ribotype was found. It is possible
that pigs are infected with more ribotypes and that more ribotypes are present at the farm but that the isolation techniques
are more sensitive for CD ribotype 078 and other ribotypes are overlooked. Our findings suggest that all piglets become
infected with one ribotype. Litfle is known about the spread, contamination and infection of CD through aerosols in piglets.
At the selected farm, the farrowing pens were always cleaned, after weaning of the piglets, using alkaline foam cleaner.
Occasionally, Halamid® was used. CD 078 was found on the Roor, in the air and under boots [data not shown), so it
might be concluded that the cleaning and disinfection protocol used at this farm, is inadequate fo kill CD or the protocol
is not executed properly. To control CD 078 at farms, effective hygiene and disinfection procedures should be established.
Environmental disinfection should be performed using sporocidal agents, which ideally contain chlorine.
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