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Letters to the Editor
The First Chinese Porcine Sapovirus Strain That Contributed to an Outbreak of

Gastroenteritis in Piglets�

Sapovirus (SaV) belongs to the family Caliciviridae and is
a causative agent of gastroenteritis in children and adults (6,
2). On the basis of complete capsid gene sequences, SaV can
be divided into five genogroups, among which GI, GII, GIV,
and GV infect humans, whereas SaV GIII infects porcine
species (1). Porcine SaV was initially isolated from a nursing
pig with diarrhea, and the isolate induced diarrhea, viremia,
and seroconversion in experimentally infected gnotobiotic
pigs (3). Porcine SaV is currently under consideration as a
potential zoonotic agent, due to the identification of a por-
cine SaV isolate that is similar to human SaV in its genomic
sequence and to the emergence of recombinant porcine
SaVs (8). Although a few outbreaks of SaV in humans have
been reported (6, 5, 7), a case of its outbreak has never been
found in swine populations. To the best of our knowledge,
few reports so far indicate that SaV strains infect humans or
swine in China.

We report the first outbreak of gastroenteritis caused by
porcine SaV in piglets in China. This outbreak occurred in
February 2008 on a small commercial pig farm that lies in a
Shanghai suburb. Seven stool specimens were collected from
seven piglets which showed symptoms of diarrhea and vomiting
in two neighboring farrows on the farm. These piglets from the
two farrows were 21 and 25 days old, respectively. We also
collected 12 stool specimens from the rest of the 12 piglets in
the two farrows that showed no evident illness. In order to
avoid sample contamination, specimens were obtained directly
from the swine anus and disposable materials were used during
sampling. We first examined the seven specimens from the ill
piglets for porcine circovirus, porcine rotavirus, porcine trans-
missible gastroenteritis virus, and porcine epidemic diarrhea
virus using reverse transcription-PCR (RT-PCR), and all spec-
imens showed negative results (data not shown). At the same
time, 20 and 60 stool specimens were collected from 20 piglets
in four other farrows from the same farm and 60 piglets from
three other pig farms nearby, respectively. All specimens were
then examined for SaV by using RT-PCR as described previ-
ously (1).

Our results showed that all seven piglets that showed clinical
symptoms were positive for SaV RNA, suggesting this out-
break of gastroenteritis may have been due to porcine SaV
infection. Although the rest of the 12 piglets in the two farrows
indicated no evident clinic symptoms (these piglets were ob-
served in an isolation room throughout this outbreak), one of
them tested positive for SaV RNA. This confirms that pigs
could be subclinically infected with porcine SaV (9). None of
the other 80 specimens tested positive for SaV RNA. Broader
research should be carried out to elucidate the infection status
of porcine SaV in general swine populations of China.

The eight expected DNA bands specific for SaV were
excised from the gel, purified with the AxyPrep DNA gel
extraction kit (Axygen, CA), cloned into pMD T vector
(TaKaRa, Japan), and sequenced (Dalian Baoshengwu,
China). Sequence analysis showed that the eight 331-nucle-
otide (nt) SaV sequences shared 100% nucleotide identity
and likely represented the same SaV strain (Ch-sw-sav1;

GenBank accession no. EU599212). Phylogenetic analysis
based on this sequence and 19 other referenced represen-
tative strains from different regions (GenBank no. and
source of regions are shown in Fig. 1) indicated that the
strain we isolated in the present study belonged to GIII SaV
and closely clustered with another three strains (Fig. 1),
forming a subgroup in the GIII cluster. The identities be-
tween the sequence determined in the present study and the
other GIII SaV isolates we referenced ranged from 76% to
91%. This Chinese SaV strain, Ch-sw-sav1, shared the high-
est nucleotide sequence homology (91%) with a porcine
U.S. SaV strain (AF182760), which was isolated from a
27-day-old diarrheic nursing pig (4), suggesting they may
come from a common source of infection.

In order to elucidate whether the fecal samples contained
infectious SaV, the eight SaV-positive fecal specimens were
converted to 20% (wt/vol) suspensions in phosphate-buffered
saline (PBS) (0.01 M, pH 7.2 to 7.4) and clarified by centrifu-
gation at 10,000 � g for 10 min. The supernatants were then
subjected to purification by passage through microfilters with a
pore size of 0.22 �m (Millex-GV; Millipore) to remove possi-
ble bacteria and parasites. A 1-ml aliquot of each suspension
was used to infect eight 10-day-old piglets through oral inoc-
ulation. Another three piglets were inoculated with PBS as a
control. The piglets were investigated every 2 hours during the
first day, and fecal samples were collected from each piglet
every day. Our results showed that all eight piglets in the
experimental group indicated evident symptoms of diarrhea
and vomiting after 14 to 20 h. These clinical symptoms per-
sisted for 2 to 5 days, and no piglet died. The three piglets in
the control group showed no clinical symptoms. SaV RNA was

FIG. 1. Phylogenetic tree constructed by alignment of the 331-nt
sequence of open reading frame 1 of the porcine SaV isolate in this
study and the 19 references from swine and human SaV isolates, using
the neighbor-joining method, and evaluated using the interior branch
test method with Mega 4 software. Percent bootstrap support is indi-
cated at each node. The scale bar represents nucleotide substitutions
per base. The GenBank accession no. and country of origin are indi-
cated. The isolates identified in this study are marked with a triangle.

8239



detected in the feces of all the eight piglets in the experimental
group after 4 to 5 days of infection but not in the control pigs.

In conclusion, this is the first report that SaV infects piglets
in China and leads to an outbreak of gastroenteritis.
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