Pathology and Hygiene

PREVALENCE AND MOLECULAR CHARACTERIZATION OF
CLOSTRIDIUM DIFFICILE ISOLATED FROM RABBITS
AND DETECTION OF ITSMAIN TOXINS

Bano L.™*, Busani L.? Cocchi M .%, Drigo .}, Spigaglia P.2, Mastrantonio P.2, Agnoletti F.!

Yistituto Zooprofilattico Sperimentale delle Vene2igale Brigata Treviso 13/A, 31100 Treviso, Italy
2Centro Regionale Epidemiologia Veterinaria, Istitdamprofilattico Sperimentale delle Venezie, Vialldniversita 10,
35020 Legnaro (Padova), Italy
3Dipartimento di Malattie Infettive, Parassitarieletmunomediate, Istituto Superiore di Sanitéale Regina Elena 299,
00161Roma, Italy
*Corresponding author: Ibano@izsvenezie.it

ABSTRACT

This study investigated the prevalenceQ@bstridium difficile and its toxins in 132 Italian rabbit
farms. Intestinal contents were collected from #imeall intestine and the caecum of 317 rabbits
affected by enteric diseases and 80 control rab®dsples were stratified by age (<35 days, 35-55,
>55, breeders) and enteric lesions (caecal comistipar fluid-filled caecum). The intestinal conten
were cultured on selective media and screenedCfadifficile toxins A and B production using a
commercial ELISA.C. difficile isolates were tested by multiplex PCR to confitra biochemical
identification and to assess the presendedA, tcdB cdtA, cdtBgenes encoding for toxin A, toxin B,
and the two components of the binary-toxin respebti The isolates were analyzed by PCR-
ribotyping to investigate their genetic relatedn€sdifficile was recovered from the intestinal content
of 10 rabbits older than 35 days with enteric digos in 7 farms (prevalence=5.19%). difficile was
not isolated from control rabbits. Eight strainsuléed positive for botlcdA and tcdB genes. One
strain wastcdA/tcdB, whereas another resultécA/tcdB™ and was also positive for both genes
encoding for the binary-toxin. Toxin A and B weretetted in four of the 10 samples positive Gor
difficile. Typing analysis demonstrated that 5 strains fedlan two different farms belonged to the
same clonal group that is also responsible forrientisease in humans. The results show @at
difficile is occasionally involved in outbreaks of enteiigedse in rabbits.
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INTRODUCTION

Clostridium difficile (CD) is indicated in literature as an agent ofaey pseudo-membranous colitis
in humans, particularly in hospitalized patientsd én numerous species of animal (Voth and Ballard,
2005). In both human and animal, CD is consideespansible for enteritis following prolonged
treatment with antibiotics (AAD: antibiotic assaed diarrhea) (Voth and Ballard, 2005), even if in
rabbits cases of clostridiosis caused by CD haea beported also in untreated subjects from 3%to 5
days of age, in which enterocolitis with liquid cakcontent was observed (Perkietsal., 1995).
Although CDappears to be frequently isolated in rabbit farm$iance (Bouvieet al, 2005), its
presence has not been reported in Italy. The geédetors of CD virulence are represented by 2
exotoxins with cytotoxic activity: Toxin A (or emoxin) and Toxin B (or cytotoxin) (Voth and
Ballard, 2005). The presence of Toxins A and B lsaneadily detected in intestinal content through
commercially available immunoenzymatic tests. Theralso a third toxin, the binary toxin, which is
similar to the iota-toxin ofC. perfringensand C. spiroformewithout cytotoxic activity but able to
modify actin filaments by its ADP-ribosiltransfeeasactivity (Voth and Ballard, 2005). The
biochemical identification of CD using commerciadlyailable kits is particularly laborious and often
scarcely reliable, whereas the introduction of roolar biology in diagnostic laboratories permits th
simultaneous determination of the presence of epepecific DNA fragments and the encoding
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genes for Toxins At¢dA) and B (cdB) (Lemeeet al, 2004). This study was conducted to acquire
information on the role of. difficile and its toxins in enteric syndromes in rabbitsobgerving its
spread in healthy and diseased populations.

MATERIALSAND METHODS

The study was conducted on 397 rabbits taken fr@thiddustrial farms distributed throughout Italy,
from October 2006 to July 2007. A total of 317 amisnwere affected by lesions of the gastroenteric
tract, while 80 rabbits without enteric lesions gaeed the control group. The samples were stratifie
in classes according to the age of the animalstlamghostmortem examination performed (Table 1).
From the same farm no more than three groups fadrdiit age, in different times were included in the
study.

Table 1. Number of sampled rabbits subdivided accordingge and enteric lesions

ons Fluid filled caecum Constipation Control rabbits Tota
Age (day

<35 27 7 20 54
35-55 94 35 18 147
> 55 82 35 17 134
breeders 28 9 25 62
Total 231 86 80 397

Samples of intestinal content (2 g if solid, 2 friquid) taken from both the small and large inites
were introduced in two different sterile containerbe first sample was cultured on selective media
for CD (Clostridium Difficile Agar Base, Oxoid) following shock in alcohol asschbed in the
literature (Jousimies-Somet al, 2002). When a bacterial growth was observedsthetly anaerobic
colonies were isolated and biochemically identifiesing a commercially available kit (APl ANA,
BioMerieux). The biochemical identification of CDaits toxigenic potential were confirmed by two
multiplex-PCRs: the first amplified the speciesafe tpi (triose phosphate isomerase) gene and the
two toxin genedcdA andtcdB (Lemeeet al, 2004), the second amplified battitA and cdtB genes
coding for the two sub-units of the CD binary-tox8tubbset al, 2000). The CD strains isolated were
subjected to PCR-ribotyping (Bidet al, 1999) and the resulting patterns of PCR-fragmevdre
compared with those of three ribotypes already mieskein some Italian clinical isolates from human
(Spigagliaet al, 2001) and with the pattern of the ribotype Ot tcharacterized the epidemic clone
which recently caused severe outbreaks in USA, €@aaad Europe (Kuijpest al, 2006). To search
toxin A and B in the intestinal contents, the seceample was analyzed by means of commercially
available immuno-enzymatic test kits (ELISAC- difficle tox A/B II™ |, Techlab) in accordance with
the producer’s instructions.

RESULTSAND DISCUSSION

Clostridium difficile or its toxins were observed in a total of 14 satgewith enteric syndromes
(14/317, 4.4%) and two healthy subjects in 12 diffe¢ farms (12/132, 9%). The results are
summarized in Table 2.

The results obtained demonstrate a lesser involnemmieCD in the enteric symptoms observed in
rabbit farms in Italy than in France (Bouvigtral, 2005). The presence of CD was observed only in
subjects older than 35 days in agreement with #se studies described above. The presence of CD
toxins was observed in all the classes of age takin consideration regardless of whether the
subjects had disease or not, whereas CD was idotetly from subjects with gastroenteric lesions
regardless of type of lesion observed. The presehpetentially toxigenic CD strains isolated from
intestinal contents resulted negative to the taximuno-enzymatic test might be explained by the low
sensitivity of commercial available ELISA kits (82%) compared to that of the cytotoxicity assay,
considered as the gold standard in CD toxins dete(Reyest al, 2007).
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Table 2: Age, enteric lesions and presence of attendanbgatis in subjects tested positive @r
difficile and/or its toxins

Farm sample Age (d) Lesions Bact. tpi tcdA tcdB cdtA cdtB Tox € CS REPEC Cocc.

exam. AB P

A 1 >55 FFC + + o+ + - - + + - - -
B 2 35-55 C + + - - - - - + - - -
C 3 breeder C + + O+ + - - - + - - .
D 4 > 55 C + + V + + + - -+ - -
E 5 > 55 C + + + + - - -+ + -
F 6 35-55 FFC + + o+ + - - + - - + -
F 7 35-55 FFC + + o+ + - - - - - + -
G 8 > 55 FFC + + + + - - + -+ + -
G 9 35-55 FFC + + 4+ + - - + - - + +
G 10 35-55 FFC + + o+ + - - - - - + +
H 11 <35 FFC - nd nd nd nd nd + - - - -

I 12 <35 C - nd nd nd nd nd + - - - -

J 13 35-55 FFC - nd nd nd nd nd + -+ - -
D 14 35-55 NEL - nd nd nd nd nd + - - - +

K 15 >55 NEL - nd nd nd nd nd + + - - -

L 16 breeder FFC - nd nd nd nd nd + -+ - -

FFC: fluid filled caecum; C: caecal constipation; NElo enteric lesionsV: variant gene; nd: not don®act. exam.:
bacteriological examinationpi: triose phosphate isomerase genex A/B: elisa test for CD toxin A and B; CElostridium
perfringens CS:Clostridium spiroformeREPEC: rabbit enteropathogeischerichia coli;Cocc.: coccidia

Vice versa, the detection of CD toxins in 6 inteaticontents in which CD was not isolated, might be
related to the insufficient quantity of CD aliveosps that can be detected by the bacteriological
examination or to the low specificity of the ELISé&st (86%) (Postt al, 2002). This last assumption
is supported by the fact that 4 of the 6 ELISA pesisamples, showed an optical density very close
to the inferior cut-off value of the ELISA kit. Rewularly worthy of note is the potential pathogetyi

of nearly all the strains isolated due to the preseof genes encoding for toxins A and B. Only one
strain isolated from a subject with caecal consitipacarried the genes encoding the binary-toxin's
two sub-units. The presence of both bacteriologcaitivity and ELISA test positivity in 4 casestou
of 10 is also particularly interesting, and leadsthie supposition that CD plays an active role in
triggering the gastroenteric symptoms observeds Hlso worth noting that the presence of CD in
these four subjects was observed together withr ditheteria entero-pathogenic for rabbits (Table 2),
and this supports the hypothesis that also entbtiscoaused by CD must be included among the
enteric syndromes of multi-factorial etiology inbhits. Even if performed in a limited number of
isolates, the results obtained from the PCR-ribiotyf CD strains lead to a series of interesting
considerations (Figure 1). First of all, most ofgh isolates belong to ribotypes that have alsa bee
detected in humans (strains 6, 7, 8, 9, 10 to AG@&ype D and strain 4 to PCR-ribotype A), which
suggests the possibility of transfer from rabbitsdhttimans and vice versa. Furthermore, in the same
farm was isolated the same ribotype in rabbitsiféérdknt age and at different times. This obseorati
suggests the circulation of a specific ribotyperadume. The recent isolation of two other CD stgain
belonging to the same ribotype, even if not relatethose observed in human, from the same farm
seems to support further this hypothesis.
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Figure 1. PCR-ribotyping. M: marker 50bp ladder; lines 1-&@ains 1, 2, 3, 4, 5, 6, 7, 8, 9, 10; lines
11-14: control strains for PCR ribotype A, R, D/0espectively
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