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Aichi virus is a new member of the family Picornaviridae, genus Kobuvirus, and is associated with human
gastroenteritis. This study detected Aichi virus in 28 of 912 fecal specimens which were negative for rotavirus,
adenovirus, norovirus, sapovirus, and astrovirus and were collected in Japan, Bangladesh, Thailand, and

Vietnam during 2002 to 2005.

Aichi virus, a small round virus about 30 nm in diameter, was
first recognized in 1989 as the cause of oyster-associated non-
bacterial gastroenteritis in humans (8-10). The virus was
classified into a new genus named Kobuvirus of the family
Picornaviridae (11), which contains nine genera, Aphthovirus,
Cardiovirus, Enterovirus, Erbovirus, Hepatovirus, Kobuvirus
(which includes Aichi virus and bovine kobuvirus), Parechovi-
rus, Rhinovirus, and Teschovirus. The complete Aichi virus ge-
nome was determined in 1998 and proved to be a single-
stranded positive-sense RNA molecule with 8,251 bases,
excluding a poly(A) tail; it contains a large open reading frame
with 7,302 nucleotides that encodes a potential polyprotein
precursor of 2,433 amino acids (11). In 2000, a reverse tran-
scription (RT)-PCR method for the detection of Aichi virus
was developed and a genetic analysis was performed with the
519-base RNA sequences at the putative junction between the
C terminus of 3C and the N terminus of 3D. As a result, Aichi
virus isolates have been divided into groups 1 (genotype A)
and 2 (genotype B) (12).

Studies on Aichi virus were subsequently performed, and it
was also detected in Brazil and Germany (2-7). However,
there has been limited knowledge about the epidemiology of
Aichi virus infection in Asian countries other than Japan and
Pakistan. This study was performed to determine the prevalence
of Aichi virus in Bangladesh, Thailand, Vietnam, and also in
Japan and to provide a better understanding of the epidemiology
and genetic relationships between the Aichi virus strains in the
present study and the strains previously reported.

A total of 912 stored, extracted RNA samples from fecal spec-
imens known to be negative for rotavirus, adenovirus, norovirus,
sapovirus, and astrovirus by RT-PCR that were collected from
patients with acute gastroenteritis in Japan (215 samples collected
from July 2002 to June 2003), Bangladesh (405 samples collected
from October 2004 to September 2005), Thailand (107 samples
collected from March 2002 to December 2004), and Vietnam
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(185 samples collected from October 2002 to September 2003)
were used in this study. First, RT was preformed by random
priming. Then, to detect Aichi virus, a nested PCR was conducted
with the primer sets for amplifying the 3CD junction region as
described by Yamashita et al. (12). The first PCR was conducted
with primers 6261 (5'-ACACTCCCACCTCCCGCCAGTA-3")
and 6779 (5'-GGAAGAGCTGGGTGTCAAGA) to amplify a
519-bp region between the C terminus of 3C and the N termi-
nus of 3D. Next, a nested PCR was performed with the primer
pair C94b-246k (C94b, 5'-GACTTCCCCGGAGTCGTCGTC
T-3'; 246k, 5'-GACATCCGGTTGACGTTGAC-3") to am-
plify a 223-bp segment within the 3C-3D junction region.

The products from the first PCR were then purified and
sequenced in both directions. Phylogenetic analysis was per-
formed by the neighbor-joining method within the MEGA 3.1
analytical package with a bootstrap of 1,000 replicates (1).

Of the 912 samples tested, 28 (3.1%) were positive for Aichi
virus. Of these, 14 samples were collected from Japan, 10 were
from Bangladesh, 3 were from Vietnam, and 1 was from Thai-
land. As a result, the prevalence rates of Aichi virus detected
in each country were 6.5%, 2.5%, 1.6%, and 0.9%, respectively.
Twenty Aichi virus strains were successfully sequenced, includ-
ing 11 Japanese strains, 5 Bangladeshi strains, 3 Vietnamese
strains, and 1 Thai strain.

The phylogenetic tree constructed from the 519-nucleotide
sequences showed that 11 Japanese strains, 3 Vietnamese
strains, 1 Thai strain, and 1 Bangladeshi strain were clustered
into the same branch with Japanese reference strains A844/88,
A848/88, 684/98, and N128/91 and belonged to genotype A.
The four other Bangladeshi strains clustered into genotype B,
together with Pakistani strains P832/90 and P840/91 (Fig. 1).

From previous studies, Aichi virus was known as one of the
agents which cause acute gastroenteritis in human, especially
associated with oysters (9, 10). In this study, Aichi virus was
found in fecal specimens from diarrheal infants and children
that were known to be negative for other common causative
agents such as rotavirus, norovirus, adenovirus, astrovirus, and
sapovirus. Thus, taken together with previous studies, these find-
ings demonstrated clearly that Aichi virus was related to diarrhea
in infants and young children in several Asian countries.

In this study, Aichi virus was detected in Asian countries
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FIG. 1. Phylogenetic tree constructed from the 519-nucleotide sequences between the C terminus of 3C and the N terminus of 3D. Bootstrap
values of greater than 70% are shown at the branch nodes. The Aichi virus strains in this study are in boldface. Abbreviations of locations: JPN,
Japan; B, Bangladesh; VN, Vietnam; T, Thailand; FR, France; PAK, Pakistan. Aichi virus strains M166/92, N128/91, and N628/92 were isolated
from Japanese travelers returning from Malaysia (M) and Indonesia (N).

other than Japan and Pakistan. This is the first finding of Aichi
virus in fecal specimens from Bangladesh, Thailand, and Viet-
nam. These results also provide useful information for the
epidemiological understanding of Aichi virus in Japan. Since
Aichi virus is a new virus discovered recently, further genetic
studies of it are definitely necessary.

Nucleotide sequence accession numbers. The nucleotide se-
quences of the strains studied here were assigned accession
numbers EF079149 to EF079162 and EF466010 to EF466015.
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