Pesq. Vet. Bras. 33(8):963-969, agosto 2013

A surveillance of enteropathogens in piglets from birth to
seven days of age in Brazil'

Eduardo C. Cruz Junior?, Felipe M. Salvarani?, Rodrigo O.S. Silva?, Marcos X. Silva?,
Francisco C.F. Lobato? and Roberto M.C. Guedes?®*

ABSTRACT.- Cruz Junior E.C., Salvarani FM.,, Silva R.0.S,, Silva M.X., Lobato E.C.F. & Guedes
R.M.C. 2013. A surveillance of enteropathogens in piglets from birth to seven days of
age in Brazil. Pesquisa Veterindria Brasileira 33(8):963-969. Escola de Veterindria, Univer-
sidade Federal de Minas Gerais, Av. Antonio Carlos 6627, Cx. Postal 567, Belo Horizonte, MG
30123-970, Brazil. E-mail: guedesufmg@gmail.com

The purpose of the study was to evaluate the real importance of anaerobic enteropa-
thogens and rotavirus in contrast to more common agents as cause of diarrhea in piglets
within the first week of life. Sixty 1- to 7-day-old piglets, 30 diarrheic and 30 non-diarrheic
(control), from 15 different herds were selected, euthanized and necropsied. Samples of
the jejunum, ileum, colon, cecum and feces were collected from the piglets and analyzed to
determine the presence of the following enteropathogens: enterotoxigenic Escherichia coli
(ETECQ), Clostridium perfringens types A and C, Clostridium difficile, rotavirus and Isospora
suis. Among diarrheic piglets, 23.3% were positive for C. difficile, 70% for C. perfringens
type A cpb2+, 14.3% for rotavirus and 10% for ETEC. Among non-diarrheic control piglets,
10% were positive for C. difficile, 76.7% for C. perfringens type A cpb2+, 0% for rotavirus,
3.3% for ETEC and 3.3% for I suis. C. perfringens type C was not detected in any of the ani-
mals. Histological lesions characteristic of C. difficile, E. coli and rotavirus were observed.
However, no C. perfringens type A suggestive lesions were detected. There was a positive
correlation between mesocolon edema and the presence of C. difficile toxins. Although C.
perfringens type A cpb2+ was the most frequently detected enteropathogen, there was no
association between its presence and diarrhea or macro or microscopic changes. C. difficile
and Rotavirus were the most relevant pathogens involved with neonatal diarrhea in this
study, and histopathology associated with microbiological test proved to be the key to reach
a final diagnosis.

INDEX TERMS: Piglet, swine, Clostridium perfringens, Clostridium difficile, enterotoxigenic Escheri-
chia coli, rotavirus.

RESUMO.- [Levantamento dos enteropatégenos de lei-
toes do nascimento a sete dias de idade no Brasil.] O
objetivo do presente estudo foi avaliar a real importancia
de enteropatdgenos anaerdbios e rotavirus em compara-
¢do a outros agentes mais comuns como causa de diarreia
em leitdes até cinco dias de idade. Leitdes com 0 a 7 dias
de vida, 30 diarreicos e 30 ndo diarreicos (controles) de
15 granjas diferentes foram eutanasiados e necropsiados.
Amostras de jejuno, ileo, colon e ceco foram coletadas e

!Received on February 5, 2013.
Accepted for publication on May 23, 2013.

2 Escola de Veterinaria, Universidade Federal de Minas Gerais (UFMG),
Av. Antbnio Carlos 6627, Cx. Postal 567, Belo Horizonte, MG 30123-970,

Brazil. *Corresponding author: guedesufmg@gmail.com

963

submetidas a detec¢ao dos seguintes enteropatégenos: Es-
cherichia coli enterotoxigénica (ETEC), Clostridium perfrin-
gens, Clostridium difficile, rotavirus e Isospora suis. Entre os
animais diarréicos, 23.3% foram positivos para C. difficile,
70% para C. perfringens tipo A cpb2+, 14.3% para rotavi-
rus e 10% para ETEC. Entre os leitdes ndo-diarréicos, 10%
foram positivos para C. difficile, 76.7% para C. perfringens
tipo A cpb2+, 3.3% para ETEC e 3.3% for L suis. C. perfrin-
gens tipo C ndo foi detectado em nenhum animal. Lesoes
histolégicas caracteristicas de C. difficile, E. coli e rotavirus
foram observadas. Por outro lado, nenhuma lesdo sugestiva
de C. perfringens foi detectada. Foi possivel observar uma
correlacdo positiva entre edema de mesocolon e presen-
ca das toxinas A/B. Apesar de C. perfringens tipo A cpb2+
ter sido o patégeno mais encontrado, nenhuma associagio
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com lesdes foi encontrada. C. difficile e Rotavirus foram os
agentes mais relevantes associados a diarreia neonatal, e
ficou demonstrada a relevancia de associa¢ao de histopato-
logia com testes de detec¢do microbioldgica para se firmar
um diagndstico.

TERMOS DE INDEXACAOQ: Leitdes, suinos, Clostridium perfringens,
Clostridium difficile, Escherichia coli enterotoxigénica, rotavirus.

INTRODUCTION

Enteric disorders are the most common group of infectious
diseases in piglets during the first week of life. They are
responsible for significant economic losses, mainly due to
reductions in weaning weight and increases in mortality
rates and production costs. Thus, it is essential to obtain in-
formation concerning the actual relevance of each entero-
pathogen to allow specific preventive measures and more
efficient control methods to be used.

The most important pathogens associated with diar-
rhea in piglets up to seven days of age are enterotoxigenic
Escherichia coli (ETEC), Clostridium perfringens types A and
C, Clostridium difficile, rotavirus and Isospora suis (Yaeger
et al. 2002). However, some recent reports indicate that
the frequency of these agents has been changing, with mi-
croorganisms such as C. difficile becoming more prevalent
(Yaeger 2007).

Additionally, the real importance of C. perfringens type
A as a primary agent of diarrhea in suckling piglets is not
fully known. Information regarding the detection and pre-
valence of intestinal pathogens in piglets is scarce. The
purpose of our study was to evaluate the real importance
of anaerobic enteropathogens and rotavirus in contrast to
more common agents as cause of diarrhea in piglets within
the first week of life.

MATERIALS AND METHODS

Farms and animals

Stool samples were collected from 1- to 7-day-old piglets
from 15 different farms with at least 500 sows in a three-site
production system located in a densely swine-populated area of
Minas Gerais, Brazil. On each farm, two diarrheic based on clini-
cal signs and two apparently healthy piglets (n=60) were sedated
with xylazine (Virbac®, Brazil; 0.3 to 5mg/kg IM), euthanized by
electrocution and exsanguinated. Each piglet was selected from a
different litter. Parity of dam wasn’t considered. Samples were col-
lected for histology, bacteriology and molecular assays. Stool sam-
ples were collected directly from the rectum and stored at 4°C for
up to 48 hours. Samples of the jejunum, ileum, cecum and colon
were fixed in 10% buffered formalin. All procedures performed
were approved by the Ethics Committee on Animal Experiments
of the Universidade Federal de Minas Gerais (CETEA-UFMG, pro-
tocol n0.30/09).

Enterotoxigenic Escherichia coli

Stool samples were plated on MacConkey agar (Biobras®, Pro-
dimol Biotechnology) followed by incubation at 37°C for 24 hours.
Each isolated colony was subjected to biochemical testing as pre-
viously described (Martins et al. 2000). All colonies identified as
E. coli by biochemical assay were subjected to DNA extraction by
the phenol-chloroform method (Sambrook et al. 1989). DNA con-
centrations were estimated in a spectrophotometer (Shimadzu®,
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model UV160A). Samples were diluted to a final concentration of
10ng/uL prior to performing multiplex PCR for E. coli pathoge-
nicity factor genes (Macédo et al. 2007). Four strains, kindly pro-
vided by the Veterinary Diagnostic Laboratory at the University
of Minnesota, were used as positive controls for PCR: 2568 (STb,
STaP, F18 and Stx2e), 2569 (STb, LT and K88), 2570 (987P and
STaP) and 2571 (STaP, K99 and F41). Amplification products were
visualized by electrophoresis in 6% polyacrylamide gels followed
by silver staining (Macédo et al. 2007).

Clostridium perfringens

For isolation of C. perfringens, 0.08 to 0.12g of feces was se-
rially diluted from 10-1 to 10-6. Aliquots of about 50uL of each
dilution were plated on sulfite polymyxin sulfadiazine agar (SPS,
Difco Laboratories, Detroit, USA) and incubated anaerobically
at 37°C for 24 hours. Following incubation, DNA was extracted
from characteristic Clostridium sp. colonies (Baums et al. 2004)
and used for PCR. Genes encoding beta-2 toxin (cpb2), enteroto-
xin (cpe) and the major C. perfringens toxins (alpha, beta, epsilon
and iota) were detected using multiplex PCR (Vieira et al. 2008).
The products were visualized under UV light in a 2% agarose gel
stained with ethidium bromide (Sigma-Aldrich, Saint Louis, USA).

Clostridium difficile

C. difficile A/B toxins were detected using an ELISA kit (Ridas-
creen Clostridium difficile toxins A/B, R-Biopharm, Germany). All
reactions were performed according to the manufacturer’s ins-
tructions.

Rotavirus

Stool samples were diluted in Tris-HCl CaCl2 buffer as pre-
viously described (Barbosa et al. 1998). RNA was extracted using
the phenol-chloroform method (Theil et al.,, 1981; Sambrook et
al, 1989). Each sample was then subjected to discontinuous
polyacrylamide gel electrophoresis (PAGE; 7% running gel, 3.45%
stacking gel; Sigma-Aldrich; according to Barbosa 1994) followed
by silver staining (Herring et al. 1982).

Isospora suis

Coccidia oocysts (Eimeria spp. and L. suis) were detected using
the flotation method with Sheather’s sugar solution followed by
light microscopy (Hoffmann 1987).

Histopathology

Formalin-fixed samples of the jejunum, ileum, cecum and co-
lon were subjected to dehydration, diaphanisation and paraffin
inclusion. Five-micron sections of each part of intestine were pre-
pared and stained with hematoxylin and eosin (Luna 1968), and
histological evaluation was performed using light microscopy.

Statistical analysis

Fisher’s exact test (Data Analysis and Statistical Software -
Stata, Tulsa, Oklahoma, EUA) was used to analyze the results. P
values of <0.05 were considered significant.

RESULTS

Escherichia coli

Of the 60 piglets sampled, pathogens were not detected
in nine of them, three diarrheic and six controls. All sam-
ples from both groups showed lactose-positive colonies on
MacConkey agar. After biochemical testing, 22 isolates from
the diarrheic group and 24 isolates from the control group
were classified as lactose-positive E. coli.
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Table 1. Frequency of enteric pathogens in piglets one to seven days old

Enteropathogen Clostridium Rotavirus*
(Detection difficile (PAGE)
method) (ELISA)

Clostridium ETEC I suis
perfringens (PCR) (Fluctuation)
type A cpb2+
(PCR)

Diarrheic piglets 23.3% (7/30) 14.3% (4/28)A 70% (21/30)
0% (0/30)B

Non-diarrheic 10% (3/30)
piglets (control)

Herds 40% (6/15)

26.7% (4/15)

10% (3/30) 0% (0/30)
76.7% (23/30) 3.3% (1/30) 3.3% (1/30)

100% (15/15) 26.7% (4/15) 6.7% (1/15)

* Values followed by different letters in the same column differ significantly (p< 0.05).

Only four of the piglets, each from a different farm, were
positive by PCR for the presence of virulence factor genes
(Table 1). Three belonged to the diarrheic group and had
the following virulence types: F41, 987P and 987P-LT. The
one remaining piglet from the control group was positive
for the 987P-LT gene. However, only one diarrheic piglet
(987P-LT) had a large number of coccobacilli adhered to the
enterocyte surface (Fig.1), which is a characteristic histolo-
gical finding of enterotoxigenic E. coli infection. No diffe-
rence was observed between diarrheic and control groups
regarding enterotoxigenic E. coli detection (p=0.741).

Clostridium perfringens

Suggestive colonies of C. perfringens were recovered
from 22 diarrheic piglets and 26 control piglets. C. perfrin-
gens type A was identified by PCR from all 15 farms investi-
gated, demonstrating the high frequency of this agent, whi-
ch is a normal part of the piglets’ microbiota. C. perfringens
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Fig.1. Piglet jejunum showing intense adhesion of coccobacilli in

villus enterocytes (arrows) consistent with enterotoxigenic
Escherichia coli infection. HE, 400x.

type C was not found in any of the piglets. All farms had
at least one piglet that was positive for C. perfringens type
A with the beta-2 toxin gene (cpb2) (Table 1). In total, 44
strains (91.7%) of C. perfringens type A were positive for
the cpb2 gene. Twenty-three of the strains (52.3%) came
from non-diarrheic piglets.

Histopathological evaluation did not reveal any altera-
tions that could be directly linked to C. perfringens type A
infection. No association was found between any type of
histological lesion and the detection of C. perfringens type
A cpb2+ (p=0.73). There was also no difference between
the presence or absence of histopathological changes and
the isolation of C. perfringens type A, even disregarding the
presence of the cpb2 gene.

Clostridium difficile

Thirteen piglets from six farms had mesocolon edema
(Table 2), a common macroscopic alteration associated
with C. difficile infection. Of these 13 animals, eight (61.5%)
were from the diarrheic group and five (38.5%) were from
the control group. Mesocolon edema was associated with
six farms; at one of the farms, all four of the sampled ani-
mals presented with this macroscopic lesion.

Ten piglets (16.7%) from six different farms were posi-
tive for C. difficile A/B toxins. Of these, seven were diarrheic
piglets, and three were control piglets. Among the diarrheic
piglets, two had mild neutrophilic colitis, one had moderate
neutrophilic colitis and two had severe colitis (Fig.2b). The
remaining two animals from the diarrheic group showed
no histopathological alterations. All three of the control
piglets that were positive for A/B toxins had neutrophilic
colitis, two with severe and one with mild lesions.

Another six piglets, belonging to five different farms,
were negative for the detection of A/B toxins by ELISA but
had histological lesions compatible with C. difficile infec-
tion. Of the six, two belonged to the diarrheic group, one of
which presented with mild colitis and the other with mo-

Table 2. Mesocolon edema and histological changes in diarrheic and non-

-diarrheic piglets
Group Mesocolon edema Histopathological alterations*
Enteritis Typhocolitis
Diarrheic piglets  13.3% (4/30) mild 10% (3/30) mild 6.7% (2/30) mild
6.7% (2/30) moderate 6.7% (2/30) moderate 3.3% (1/30) moderate
6.7% (2/30) severe 13.3% (4/30) severe 10% (3/30) severe

Non-diarrheic 6.7% (2/30) mild 20% (6/30) mild 6.7% (2/30) mild
piglets (control) 6.7% (2/30) moderate 6.7% (2/30) moderate 3.3% (1/30) moderate
3.3% (1/30) severe 6.7% (2/30) severe 13.3% (4/30) severe

* For piglets with more than one microscopic lesion, the most serious was considered.
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Fig.2. Colon sections of piglet with lesions suggestive o

B ( (

f Clostridium difficile infection. (a) Severe goblet cell loss. HE, obj.4. (b) Severe

necrotizing neutrophilic colitis with intense infiltration of neutrophils from the lamina propria to the intestinal lumen. HE, obj.40x.

derate colitis. In the control group, one piglet had mild coli-
tis and the other three had severe colitis. Among all piglets
with colitis, different degrees of reduction in the number of
goblet cells were visualized, depending on the intensity of
the associated inflammation.

Rotavirus

Four samples were positive for rotavirus by PAGE analy-
sis, all of which came from different farms and belonged
to the diarrheic group (Table 1). Among them, three had
multifocal neutrophilic enteritis ranging from moderate to
severe, with enterocyte necrosis in the tip of the villi sug-
gestive of recent rotavirus infection (Fig.3). The remaining
piglet showed no histological lesions.

Isospora suis
Two piglets from the control group were positive for
fecal oocysts according to the flotation test (Table 1). Pa-
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Fig.3.Jejunum section of a diarrheic piglet with suggestive rotavi-
rus lesions. Severe neutrophilic necrotizing enteritis from the
apex to the middle portion of the villi, area with total loss of
enterocytes (white arrows). HE, obj.40x.
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rasitization of the enterocytes, which is typical in piglets
with coccidiosis, was not found during histopathological
examination.

Coinfection

Fourteen piglets from eight different farms were po-
sitive for more than one enteropathogen, nine from the
diarrheic group and five from the control group. Among
the diarrheic piglets, six were positive for C. perfringens
type A cpb2+ and C. difficile toxins; one for C. perfringens
cpb2+ type A and enterotoxigenic E. coli; and two for C. per-
fringens type A cpb2+ and rotavirus. Among the five non-
-diarrheic piglets with coinfection, three were positive for
C. perfringens type A cpb2+ and C. difficile A/B toxins; one
for C. perfringens cpb2+ type A and enterotoxigenic E. coli;
and one for C. perfringens type A cpb2+ and I suis oocysts.
On one farm, three of the four sampled animals were simul-
taneously positive for C. difficile toxins and for other patho-
gens. In addition, C. perfringens type A cpb2+ was involved
in all coinfections.

DISCUSSION

Suggestive colonies of Escherichia coli according to plating
on MacConkey agar were obtained from all samples collec-
ted. Without further detection of virulence factor genes by
PCR, the role of this organism as a causal agent of diarrhea
would have been over-estimated. Such misinterpretation
of results derived from non-routine identification metho-
ds could explain the increase of antimicrobial-resistant
strains of E. coli isolated from piglets; resistance may arise
from the misuse of drugs given against pathogens not di-
rectly associated with the disease being treated (Menin et
al. 2008).

According to Francis (2002), newborn piglets with E.
coli strains possessing virulence factors are commonly
positive for LT, STB, K99 and 987P genes. Moreover, the
same author reported that the presence of both toxin and
fimbriae are necessary for infection by enterotoxigenic E.



A surveillance of enteropathogens in piglets from birth to seven days of age in Brazil 967

coli and the development of diarrhea. In the present stu-
dy, two out of four piglets positive for E. coli with virulen-
ce factors did not have either fimbriae or toxin genes. One
of these four piglets expressed F41 fimbriae, but was po-
sitive for Clostridium perfringens type A cpb2+. Thus, the
role of each of these agents in causing diarrhea cannot be
conclusively determined. The other piglet was positive for
a fimbrial encoding gene (987P) but negative for all other
pathogens studied. One possible explanation for the occur-
rence of diarrhea in this piglet is the excessive consump-
tion of milk, a common cause of non-infectious diarrhea in
piglets (Jennings 1959). This could also potentially explain
diarrhea occurring in other piglets testing negative for the
studied pathogens.

A few decades ago, several studies reporting a high in-
cidence of enterotoxigenic E. coli in piglets (Barcellos et al.
1980, Calderaro et al. 2001) resulted in ETEC becoming re-
garded as the main cause of diarrhea in piglets up to seven
days of age. However, recent studies have reported lower
detection rates ranging from 3 to 20% (Yaeger et al. 2007).
The low frequency (6%) of enterotoxigenic E. coli observed
in our study supports these most recent studies and helps
confirm the reduced occurrence of colibacillosis in young
piglets. One factor that may be contributing to the decrea-
sed frequency in ETEC-caused diarrhea is routine vaccina-
tion against neonatal colibacillosis.

Although some authors associate C. perfringens type A
cpb2+ infection with the presence of inflammatory infiltra-
tes in the lamina propria and with mild to moderate ne-
crosis of the enterocytes (Songer & Glock 1998, Hammer
& Walz 2008, Farzan et al. 2013), others report the absen-
ce of pathological changes associated with this pathogen
(Songer & Uzal 2005). In our study, we observed no his-
tological alterations that could be attributed to this agent.
Yaeger (2007) also found no microscopic lesions in piglets
with diarrhea caused by C. perfringens type A cpb2+ and
instead suggested that the agent was responsible for secre-
tory diarrhea. However, any diagnosis of diarrhea due to
this pathogen should be made cautiously, as C. perfringens
type A is a normal part of the piglet intestinal microbiota.
Detecting the presence of other possible pathogens or coin-
fection is therefore essential. Another diagnostic possibili-
ty commonly cited in the literature is the quantification of
C. perfringens. In our study, quantification in SPS agar was
performed, but no association was found between the pre-
sence or absence of diarrhea and the number of organisms
(data not shown), corroborating previous studies (Songer
& Glock 1998, Farzan et al. 2013) which reported that the
quantification of C. perfringens colony-forming units in in-
testinal or stool samples are not correlated with the pre-
sence of diarrhea in piglets.

The high isolation rate of C. perfringens type A cpb2+
from control piglets (76.7%) was interesting because cpb2
strains are commonly associated with the occurrence of
diarrhea or dysentery in pigs (Van Asten et al. 2010). The
presence of cpb2+ in healthy animals; the absence of histo-
logical lesions in C. perfringens-positive animals (diarrheic
or non-diarrheic); and the absent correlation between the
quantity of organism and clinical disease, all suggest that

the cpb2 gene is not an appropriate marker for determi-
ning the pathogenicity of C. perfringens type A. This re-
sults are similar to those recently reported by Farzan et al.
(2013), which found no difference between the isolation of
C. perfringens type A cpb2+ in diarrheic or non-diarrheic
piglets. In addition, these authors also reported the absen-
ce of correlation between the detection of the beta-2 toxin
directly in the intestinal content in these two groups, su-
ggesting that the isolation of C. perfringens type A cpb2+
or the detection of beta-2 toxin are not a useful approach
for making diagnosis of type A C. perfringens enteritis in pi-
glets (Farzan et al. 2013).

Six of the thirteen piglets with mesocolon edema (46%)
were positive for C. difficile A/B toxins by ELISA. This result
supports Yaeger et al. (2007) who reported a low positive
predictive value (54%) between the presence of mesocolon
edema and the detection of C. difficile A/B toxins. However,
all piglets with severe mesocolon edema were positive for
A/B toxins. Moreover, a significant association (p<0.004)
was found between the absence of macroscopic lesions and
the non-detection of A/B toxins regardless of the presen-
ce of diarrhea. Given these results, the presence of severe
mesocolon edema should be considered an important in-
dicator of C. difficile infection, while the complete absence
of macroscopic alterations may indicate that the animal is
negative for A/B toxin.

Of the 10 piglets positive for A/B toxins by ELISA, five
control piglets and three diarrheic piglets demonstrated
histological inflammatory lesions. These results also sup-
port those of Yaeger et al. (2007) describing a higher positi-
ve predictive value (76%) for the occurrence of neutrophilic
inflammatory infiltrate in the lamina propria and detection
of A/B toxins. In addition, a significant association was
found between the presence of microscopic alterations and
the detection of the A/B toxin (p<0.0001), confirming that
the occurrence of inflammatory lesions is associated with
the toxin regardless of the presence or absence of diarrhea.
These findings suggest that in the absence of an assay for
the A/B toxin, histopathology could be used as a diagnostic
tool to indicate possible involvement of C. difficile infection
with diarrhea in piglets. In addition to these common mi-
croscopic inflammatory changes, Yaeger et al. (2007) also
observed a reduction in the number of goblet cells and in-
creased mitotic activity in the crypts. We made similar ob-
servations, including a significant decrease in goblet cells
in the cecum and colon of piglets (Fig.2a).

Six piglets that were negative for A/B toxins had histo-
logical lesions suggestive of C. difficile infection, which may
be related to the low sensitivity of the ELISA used. Different
studies evaluating various commercially available ELISA
kits using piglet stool samples indicated that they com-
monly lack sensitivity (Post et al. 2002, Songer & Anderson
2006, Keessen et al. 2011).

The association between macroscopic findings, histolo-
gical lesions and the presence of A/B toxins confirms that
complications related to C. difficile infection in piglets could
occur without any clinical sign of diarrhea. Yaeger et al.
(2007) reported similar findings, indicating that A/B-toxin-
-positive piglets can also suffer constipation or obstipation.
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It should be emphasized that on a farm with a suspected
C. difficile infection, sampling for diagnosis should include
animals with clinical signs of diarrhea as well as some non-
-diarrheic piglets. Furthermore, an assortment of different
diagnostic tools should be used to confirm the diagnosis.

Among the four piglets testing positive for rotavirus by
PAGE, only one presented with no histological lesions. This
suggests that the piglet had only an initial infection because
the onset of fecal shedding of rotavirus may precede the
appearance of histological lesions (Linares et al. 2009). Our
results demonstrate a 13.3% rotavirus- positive frequency
in diarrheic piglets, a significant association between pa-
thogen detection and the presence of diarrhea (p<0.05).
Our rate in diarrheic piglets is higher than the 7.5% rate
reported by Lippke et al. (2011) and similar to the 13%
rate reported by Yaeger (2007). In contrast, Gregori et al.
(2009) reported a rotavirus frequency of 29.9% (as de-
termined by PAGE) in stool samples from 144 piglets with
clinical diarrhea; unfortunately, the authors did not report
the age of the sampled animals. According to Roehe et al.
(1989), piglets are most commonly infected by rotavirus
between 15 and 30 days of age. Early rotavirus infection
may therefore indicate a low colostrum intake or ineffec-
tive vaccination. Significantly, by 2011, the single commer-
cially available rotavirus vaccine in Brazil included only
the G5 and G4 serotypes of group A. However, Gregori et al.
(2009) reports that the most common serotypes in Brazil
are (in order): G5, G10, the non-defined genotypes and G6.
Moreover, studies on vaccination efficacy and the occurren-
ce of cross-protection are still rare.

The low detection rate for I suis observed in this study
substantiates other recent reports (Karamon et al. 2007,
Yaeger et al. 2007) suggesting that coccidiosis is rare in pi-
glets between one and seven days of age. Previous studies
indicate that infection with L suis may be more frequent du-
ring the second and third weeks of life (Martineau & Cas-
tillo 2000).

CONCLUSIONS

Clostridium perfringens type A cpb2+ and C. difficile
were the most frequently detected enteropathogens in 1-
to 7-day-old piglets, but an association between pathogen
detection and histological alterations could only be obser-
ved for C. difficile.

The more often detection of C. perfringens type A cpb2+
in health piglets proved the cpb2+ detection to be an ine-
fficient marker for determining the pathogenicity of C. per-
fringens type A isolates.

Among these two anaerobic pathogens, C. difficile detec-
tion results demonstrated the importance of testing diar-
rheic piglets for this agent.

Rotavirus screening should always be performed for
piglets with enteric disorders. The combination of histo-
pathology with other detection methods provided the best
results for accurate diagnosis.
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